ISBN: 978-604-9985-67-6

7 ”

86049 985676
SACH KHONG BAN

-

~

DOH YOH IH9N IOH NIA AN

-

~

-

HAHL NY1ONAA N38 ONONYL |

a4

-
=
s
=
>

=
=

p v
=
(=]

~y

~y

=y JHON HNQD VA NIIHN AL D0H VOHI

NVe LYNX VHN

[

™~

~

HOI PONG GIAO SU LIEN NGANH
KHOA HOC TRAI PAT - MO

KY YEU HOI NGHI KHOA HOC
TRAI DAT, MO, MOI TRUONG BEN VUNG LAN THU 1l

“Khoa hoc Trai dat, Mo, Mo6i truong
vGi Cach mang Cong nghiép lan thir Tu,
Chuyén doi s6 va Nang cao nang luc.canhjtranhjQuoc;gia”

PRO(EEDINGS OFtTHE ,%‘(ONFEREN(E ON
SUSTAINABLfE EAR E NVAIR@NMEN

i

EME 2020
Digital Transformatlon airﬂﬁ}f-)@ﬁ[&iﬁmﬁﬂ




HOI PONG GIAO SU'LIEN NGANH
KHOA HOC TRAI PAT - MO

EME 2020

KY YEU HOI NGHI KHOA HOC

TRAI DAT, MO, MOI TRUONG BEN VUNG LAN THU' lII
SUSTAINABLE EARTH, MINE, ENVIRONMENT (EME 2020)

“Khoa hoc Trai dat, Mo, Moi truong
vGi Cach mang Cong nghiép lan thir Tu, Chuyén doi s6
va Nang cao nang luc canh tranh Quoc gia”

“EME 2020 with the Fourth Industrial Revolution, Digital
Transformation and the Improvement of National Competitiveness”

NHA XUAT BAN KHOA HOC TU NHIEN VA CONG NGHE






DANH SACH CAC DON V| TO CHUC VA TAI TRQ
HOI NGHI KHOA HOC TRAI PAT, MO, MOI TRUONG BEN VUNG LAN

@ Pon vi t6 chic

1
B

Truong BPHKHTN

< Pon vi tai tro

A MIAN

GROUP

Mian Group - CEO

DHI

THU Il (EME 2020)

&) @
Yvan vh 2

Vién Khoa hoc KT-TV Vién Khoa hoc Trudng Dai hoc

& BPKH Po dac va Ban d6 M6 - Dia chat
= *

5
&
e
Truong Dai hoc TN&MT  Hoc vién Chinh sach Trudng Dai hoc
Ha Noi va Phat trién Pa Lat
Trudng DHKH-DH Hué
—_—
Science for life BANH TRAN
SISC Vietnam Cong ty TNHH Cong ty C6 phan
Instrumentation JSC Hanh Tran Céng nghé Hai Au

DHI Viét Nam Cong ty Tai nguyén va
MGéi truong mién Nam






BAN CHi PAO
HOI DﬁNG GIAO SU' LIEN NGANH KHOA HOC TRAI PAT - M() NAM 2020

Trudng ban:
GS.TS. Mai Trong Nhuan Chu tich Hé6i déng
Truong Pai hoc Khoa hoc Ty nhién, VNU
Phé Trudng ban:
GS.TSKH. Pham Hoang Hai ~ Phé Chu tich Hoi dong
Vién Dia ly, VAST

Cac uy vién:
GS.TS. Bui Xuan Nam Thu ky Hi dong

Trudng Dai hoc Mo - Dia chat
GS.TS. Tran Thanh Hai Uy vién Hoi dong

Trudng Dai hoc Mo - Dia chat
GS.TS. Truong Quang Hai Uy vién Hoi dong

Vién Viét Nam hoc va Khoa hoc phat trién, VNU
GS.TS. Nguyén Cao Huan Uy vién Hoi dong

Truong Dai hoc Khoa hoc Ty nhién, VNU

GS.TS. V3 Trong Hiing Uy vién Hoi dong
Trudng Pai hoc M6 - Dia chat
GS.TS. Tran Nghi Uy vién Hoi dong
Tong héi Dia chat Viét Nam, VUSTA
GS.TS. Bui Cong Qué Uy vién Hoi dong
Hoi Khoa hoc Ky thuat bia vat ly Viét Nam, VUSTA
GS.TS. Tran Duc Thanh Uy vién Hoi dong

Vién Tai nguyén va Mai truting bién, VAST
GS.TS. Nguyén Viét Thinh Uy vién Hoi dong
Truong Dai hoc Supham Ha Noi

GS.TS. Tran Tan Tién Uy vién Hoi dong
Trung tdm KHCN Khi tugng Thay van va Moi truong, VUSTA
GS.TS. Pinh Van Uu Uy vién Hoi dong

Truong Dai hoc Khoa hoc Ty nhién, VNU



BAN TO CHUC

Dbong Trudng ban:
GS.TSKH. Pham Hoang Hai Phé Chu tich HDGS Lién nganh KH Trai dat - Mé nam 2020

Vién bia ly, VAST

PGS.TS. bao binh Cham Vién trudng Vién Dia ly, VAST

Phé trugng ban:

PGS.TS. Pham Minh Hai Phé Vién trudng Vién Khoa hoc Po dac va Ban do
Cac uy vién:

PGS.TS. Nguyén Thi Nu Trudng Pai hoc M4 - Dia chat

PGS.TS. Nguyén Van X6 Trudng Dai hoc Mo - Dia chat

PGS.TS. Nguyén Tién Thanh  Trudng Dai hoc Tai nguyén va Méi truong Ha Noi
PGS.TS. Phi Trudng Thanh Trudng Dai hoc Tai nguyén va Moi trudng Ha Noi
PGS.TS. Vi Dinh Hoa Hoc vién Chinh sach va Phat trién, MPI

PGS.TS. Tran Thanh Nhan Trudng Dai hoc Khoa hoc, Dai hoc Hué

PGS.TS. Pham Thi Thanh Nga Vién Khoa hoc Khi tugng Thdy van va Bién dai khi hau, MONRE
PGS.TS. Nguyén Tai Tué Truong Dai hoc Khoa hoc Ty nhién, VNU

PGS.TS. Pham Thij Thuay Truong Dai hoc Khoa hoc Tw nhién, VNU

PGS.TS. Nguyén Cong Nguyén Trudng Dai hoc Da Lat

Vi


http://www.imh.ac.vn/

Trudng ban:
GS.TS. Tran Thanh Hai

Phé trugng ban:
GS.TSKH. Pham Hoang Hai

Cac uy vién:
GS.TS. Truong Quang Hai

GS.TS. Bui Xuan Nam
GS.TS. Nguyén Cao Huan
GS.TS. Tran Bic Thanh
GS.TS. Nguyén Xuan Hung

PGS.TS. Vi Dinh Hoa

PGS.TS. Pham Thi Thanh Nga

PGS.TS. Nguyén Thi Nu
PGS.TS. Nguyén Tai Tué
PGS.TS. Nguyén Tién Thanh
PGS.TS. Phi Trudng Thanh
PGS.TS. Pham Thj Thay
PGS.TS. Nguyén Van X6

Trudng ban:

PGS.TS. Nguyén Thi Nu
Phé trugng ban:

PGS.TS. Nguyén Tai Tué
Cac uy vién:

TS. Nguyén Viét Nghia
PGS.TS. Nguyén Tién Thanh
TS. Lé Thi Thu Hién
PGS.TS. Nguyén Van X6
PGS.TS. Pham Thi Thay

BAN BIEN TAP

Uy vién HDGS Lién nganh Khoa hoc Trai dat - Mé nam 2020
Truong Dai hoc Mé - Dia chat

Phé Chu tich HDGS Lién nganh KH Trai dat - Mo nam 2020

Vién bia ly, VAST

Uy vién HDGS Lién nganh Khoa hoc Trai dat - Mé ndm 2020
Truong Dai hoc Khoa hoc Ty nhién, VNU

Thu ky HDGS Lién nganh Khoa hoc Trai dat - M6 nam 2020
Trudng Dai hoc Mo - Dia chat

Uy vién HPGS Lién nganh Khoa hoc Trai dat - Mé ndm 2020
Truong Dai hoc Khoa hoc Tw nhién, VNU

Uy vién HDGS Lién nganh Khoa hoc Trai dat - Mé nam 2020
Vién Tai nguyén va Moi trudng bién, VAST

Vién Nghién ctu Lién nganh (CIRTECH),

Trudng Dai hoc Céng nghé Thanh phd H6 Chi Minh

Hoc vién Chinh sach va Phat trién, MPI

Vién Khoa hoc Khi tugng Thiy van va Bién doi khi hau, MONRE

Trudng Pai hoc M6 - Dia chat

Truong Dai hoc Khoa hoc Tw nhién, VNU

Truong Dai hoc Tai nguyén va Mai trudng Ha Noi
Trudng Dai hoc Tai nguyén va Méi trudng Ha Noi
Truong Dai hoc Khoa hoc Ty nhién, VNU

Trudng Dai hoc Mo - Dia chat

BAN THU Ki
Trudng Dai hoc Mo - Dia chat
Truong Dai hoc Khoa hoc Tw nhién, VNU

Trudng Dai hoc Mo - Dia chat

Trudng Dai hoc Tai nguyén va Méi truong Ha Noi
Vién Dia ly, VAST

Trudng Dai hoc Mo - Dia chat

Truong Dai hoc Khoa hoc Tw nhién, VNU


http://www.imh.ac.vn/




LOT NOI PAU

Cudc cach mang Cong nghiép lan thir Tw hay Cach mang Cong nghiép 4.0 da va
dang cé nhimg tac dong to I6n dén tat ca cac linh vuc Khoa hoc - Cong nghé trén toan
thé gidi, trong dé co linh vuc Khoa hoc Trai dat, M6 va Mai trudng. Cung véi su phat trién
nhanh chéng cta Khoa hoc - Céng nghé, viéc img dung nhimg tién b6 do Cach mang
Céng nghiép 4.0 mang lai trong linh vuc khoa hoc Khoa hoc Trai dat, Mé va Méi trudng
(EME) la van dé néng hai va nhan dugc su quan tam cuda toan xa hoi. D€ ap dung sang
tao thanh tuu cla cudc cach mang nay vao thuc tién nham gép phan xay dung va bao vé
T6 quéc va nang cao nang luc canh tranh Quéc gia, thi diéu kién tién quyét 1a nhan thic
dung thuc trang, xac dinh dugc nguyén nhan va trién vong timg dung cac thanh qua cda
Cach mang Cong nghiép 4.0 déi véi linh EME ciing nhu kha nang thich tmg ciia EME do6i
v@i Cach mang Cong nghiép 4.0.

Xuat phat tir nhu cau do, Hoi dong Gido su Lién nganh Khoa hoc Trai dat - Md phoi
hop véi cac Vién Nghién ciru va Trudng Pai hoc trong nude t6 chirc Hoi nghi Khoa hoc
toan quoc vé Khoa hoc Trai dat, M6, Mai trudng Lan thir Il nam 2020 (EME 2020) véi chd
dé: "Khoa hoc Tréi dat, M6, Mé6i truong véi Cach mang Cong nghiép Ian thir Tu, Chuyén doi s6
va Nang cao nang luc canh tranh Quéc gia" (EME with the Fourth Industrial Revolution,
Digital transformation and the Improvement of National Competitiveness) nham tap hop
nhiing két qua nghién ctru méi nhat, dong thoi tao co hoi cho cac nha khoa hoc va
chuyén gia trao d6i, thao luan va dé xuat nhimg dinh hudng nghién ctru méi trong viéc
tiép can va ung dung thanh tuu cia Cach mang Coéng nghiép 4.0 va nhiéu van dé cap
thiét khac cé lién quan.

Héi thdo khoa hoc EME 2020 sé tép trung vao céc chu dé chinh sau:

1) Cach mang Cong nghiép 4.0 va Chuyén déi so trong linh vuc Khoa hoc Trai dat,
Mo, Moi truong & Viét Nam;

2) Kha nang thich tmg ctia Khoa hoc Tréai dat, Mo, Méi truong véi Cach mang Cong
nghiép 4.0, Chuyén ddi sd gop phan xay dung va bao vé T6 quéc, nang cao nang luc canh
tranh Quoc gia.

Ban Té churc Hoi nghi EME 2020 da nhan dugc gan 50 ban thao bao cao khoa hoc
va da lua chon duoc 37 bai cé chat luong tot dé dua vao Ky yéu toan van cla Hoi nghi.
Ban To chirc danh gia cao sw dong gop cliia Hoi déng Gido su Lién nganh Khoa hoc Trai
dat - M4, dong dao cac nha khoa hoc va cac chuyén gia da gui bai hoac doc bai, ciia Ban
Bién tap, Ban Thu ky, cling nhu clia cac t0 chirc va ca nhan tham gia viéc chuan bi, t6
churc va tai trg Hoi nghi. Ban To churc Hoi nghi tin tudng Hoi nghi Khoa hoc toan qudc vé
Khoa hoc Trai dat, M6, Mai truong Lan tha Il (EME 2020) sé tiép ndi thanh céng cla cac
Hoi nghi [an thar | va [an thir 1l da dugce 10 chirce trude day va tin tudng rang cac nha khoa
hoc va cac nha chuyén mén sé co nhiéu co hoi dé gap gg, trao d6i va dé xuat dugc nhiéu
hudng nghién ciru mai ti€p can vaoi Cong nghiép 4.0 doi véi nhiéu linh vuc ctia EME.

BAN TO CHUC
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KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU IlI

TAC BONG CUA CACH MANG CONG NGHIEP 4.0 VA CHUYEN DOI SO
DEN CONG TAC DAO TAO NGANH KHOA HQC TRAI BAT

Nguyén Tai Tué’, Dinh Xuan Thanh, Mai Trong Nhuan
Khoa Dia chat, Truong Dai hoc Khoa hoc Ty nhién, PHQGHN
S6 334, duong Nguyén Tréi, Thanh Xuan, Ha Noi
"Email: tuenguyentai@hus.edu.vn

Tom tat

Cach mgng Cong nghiép (CMCN) 4.0 va Chuyén doi sé dang dién ra mgnh mé va nhanh chéng, tao
ra cdc co hoi dé phat trién nganh Khoa hoc Trdi dat theo hieong chuyén séu cé tinh dinh lirong Voi
dé chinh xdc cao va hwéng lién nganh, xuyén nganh. Nguon nhan luc chdt liong cao va céc két qud
nghién cizu khoa hoc cong nghé vé Khoa hoc Trdi dat cé dong gép quan trong dé thuc hién cac muc
tiéu phat trién bén visng (PTBV). Tuy nhién, linh vue dao tao nganh Khoa hoc Trdi dat ¢ Viét Nam
dang dirng triréc c&c thach thic 1on vé suy giam cac can bg dau nganh, thu hit ngueoi hoc, dao tao
nguon nhan lue dép iimg dwoc nhu cau xa héi, dac biér la ddp 1mg yéu cau cua cac doanh nghiép. Bé
tan dung tot cdc co héi tir CMCN 4.0 va Chuyén doi sé dé PTBV cdc nganh dao tao Khoa hoc Tréi
dat tai cac trwong Pai hoc, mét sé ngi dung can thyc hién gom: Phat trién dgi ngii can bé dau
nganh; PHdy manh cdng tac nghién cizu va di b4o cac nhu cau sir dung nguon nhan lyc cia cac nha
tuyén dung; Xay dung cac chwong trinh dao tao ddp img dioC nhu cau xa hgi, tan dung cdc co hoi tir
CMCN 4.0 va Chuyen d6i s6; Pao tao cho ngieoi hoc cac ky ndang dé dap vmg Yéu cau cua cong viec
va sir phét trien nhanh cua khoa hoc cong nghé gom: c6 kha nang hoc tap Suér doi, tw duy hé thong,
tw duy khoi nghiép,ing dung cac cong nghé khac nhau trong thuc hién cong viée, ki nang mém, ky
ndng gidi quyét van de.

Tir khoa: Cach mgng Cong nghiép, Chuyén déi so, Khoa hoc Trdi ddt, dao tao, nghién ciru.

1. MO PAU

Trong nhitng ndm gin day, cong tac dao tao Khoa hoc Trai dat, Mo, Moi trudng ¢ cac co so
dao tao gap rat nhiéu kho khan, do sy suy giam nhanh cua 50 lugng sinh vién, dan téi su thleu hut
Ve ngu0n nhan luc chat luong cao [1]. Viét Nam 1a mot qudc gia co dac diém ty nhién bao gom dia
chat, dia hinh,... phtc tap, c6 nhiéu loai tai nguyén, khoang san, canh quan thién nhién doc déo va
mutrc d§ da dang sinh hoc cao. Tuy nhién, Viét Nam cling thuong xuyén chiu taic dong manh mé
cua c4c loai hinh thién tai nhu Id lut, bdo, truot 10, sut 1Gn mat dat, 6 nhiém moi truedng va la mot
trong cac qudc gia c6 muc do tén thuong cao tir bién ddi khi hau (BDKH). Do do, su thiéu hut
nguon nhan lyc chat lugng cao trong linh vyc Khoa hoc Tréi dat, Mo, Moi truong s€ de doa tién
trinh thyc hién phét trién bén viing (PTBV) va ttng pho BDKH. Da c6 rat nhiéu hoi nghi, hoi thao
va cong trinh nghién ciru chi ra nhitng bat cap ve cong tac quan ly va t6 chirc dao tao nganh Khoa
hoc Trai dt, Mo, Méi truong [1, 2, 3] dé dé xuat cac giai phap nham nang cao chét lugng dao tao,
dao tao dap tng nhu Cau doanh nghiép, nhu cau xa hoi. Trén co s¢ d6 thu hat dwgce ngudi hoc,
nang cao chat lugng ngudn nhan lyc, dong gop nhidu hon cho sy PTBV dét nudc.

Trongvbm canh CMCN 4.0 va Chuyén do,| s6 dang din ra manh mé& va nhanh chéng, tao ra
cac co hoi dé phat trien nganh Khoa hoc Trai dat, Mo, Méi truong theo hudng chuyén sau c6 tinh
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dinh lugng véi d§ chinh xac cao va hudng lién nganh, xuyén nganh. Vi vay, cac co s¢ dao tao
Khoa hoc Tréi dit ciing can ddy manh thuc hién Chuyén déi s, phat trién cac chuong trinh dao
tao dép ung duoc yéu cau ciia CMCN 4.0. Tuy nhién, cic chuong trinh ddo tao vé Khoa hoc Tréi
dat & cac truong Pai hoc & nude ta chu yéu van tap trung dao tao theo 16i truyén thong, chua chu
trong dén thyc hign Chuyén doi s6, xay dung muc tiéu, chuan dau ra dé dao tao nguon nhéan luc
v6i cac k¥ nang dap ung duoc yéu cau ciia CMCN 4.0. Bai viét nay phan tich mot s6 tac dong cua
CNCN 4.0 va Chuyén dbi s6 ddi véi dao tao va nghién ctru Khoa hoc Trai dét. Trén co so do, dé
Xuat mot sé giai phap thuc day Chuyén doi sé trong dao tao va nghién ciru Khoa hoc Trai dat thich
ung vai CMCN 4.0.

11. TAC PONG CACH MANG CONG NGHIEP 4.0 VA CHUYEN POI SO VOI PAO TAO
VA NGHIEN CUU KHOA HQC TRAI PAT

2.1. Vai tro ciia dao tao va nghién ciru Khoa hoc Trai dat

Nén vin minh cua nhan loai duoc ton tai va phét trién dya trén khong gian va cac ngudn tai
nguyén thién nhién tir Trai dat. Khoa hoc Trai dét la nén tang quan trong dé ching ta nghién cuu,
kham pha va hiéu vé thé gisi tu nhién, vé nguon géc, tién hoa va tuong lai ciia hanh tinh Trai dat
[4]. Nghién ciru dé hiéu duoc cac qua trinh twong tac giira cc quyén cua Trai dat 1a rat quan trong
dé tra loi duoc cau hoi, 1am thé nao nén vin minh nhén loai va mirc d6 da dang sinh hoc cao duoc
duy tri trén Trai dat [5]. Trong cac thap ky gan déy, sy phat trién nhanh cta cac linh vuc thudc
Khoa hoc Trai dat da cung cp cac thong tin, dit liéu dé ching ta c6 thé hiéu rd hon vé qué trinh
tuong tac phirc tap cua hé théng Trai dat va gira cac qua trinh ndy véi cac hoat dong cua con
ngudi. Khoa hoc Trai dit cung cp cac thong tin dir lidu vé diac diém cua cac thanh phan va cau
trdc cua Trai dat, cac quyén nhu thach quyén, thiy quyén, sinh quyén va khi quyén; cac loai tai
nguyeén thién nhién va tiém nang sir dung va su tuong tac clia con nguoi v6i Tréi dat. Nganh Khoa
hoc nay déc biét quan trong trong diéu tra, phat hién cac nguén tai nguyén thién nhién (dau mo,
khi dbt, than da, vat liéu xay dung, céc loai khoang san, nudc,...) dé cung cap cho sy phét trién
cua cac nganh cong nghiép nang, phat trién co so ha tang va cac linh vuc kinh té - x& hoi khac.
Cac két qua nghién ciru vé cac di san dja chat con cung cap cac thdng tin va dir liéu dé xay dung
nén c4c cong vién dia chit, khu bao ton thién nhién va cac diém di san dia chét, gép phan phat
trién cho cac linh vuc du lich, bao tE)n thién nhién, giao duc va dao tao,... [6, 7]. V& phét trién co
so ha tang, Khoa hoc Trai dat cung cap cac dac trung vé nén mong, dleu klen dia ky thuat dé quy
hoach phat trién dé thi, co s& ha ting, cdu dudng, cang bién,... Khoa hoc Trai dit cd vai trd quan
trong trong phat hi¢n cac didu kién, nguyén nhan va hau qua cua cac tai bién dia dong lyc (dong
dat, 1di Iut, truot |o dat, sat 16 bo song, x6i 16 bo bién, sut 1Gn mat dat ), cac tai bién dia hoa (du
thira va thiéu hut cac nguyén té hoéa hoc, 6 nhidm méi trudng, sy ¢b mdi trudng,...) [8]. Cac thdng
tin va dir liéu cia Khoa hoc Trai dat c6 vai tro dac biét quan trong trong quy hoach va phat trién
kinh té - x& hoi bén viing, phong chéng thién tai va (ng pho vei bién doi toan cau [9]. Khoa hoc
Trai dat c6 vai tro dac biét trong dam bao qudc phong, an ninh cua cac qudc gia va toan Cau Cac
két qua cua nganh khoa hoc nay cung cép cac co sé khoa hoc dé xéc lap cac duong chu quyen lanh
thd, dwong bién gidi cua quoc gia. Ngoai ra, nhiéu céng nghé tng dung Khoa hoc Tri dét c6 vai
tro giam sét 1anh tho va toan cau [4].

Khoa hoc Trai dat 1& mot khoa hoc lién nganh, noi dung cua khoa hoc nay 1a su tich hop cac
két qua cua cac nganh khoa hoc triét hoc, toan hoc, vat ly, héa hoc, sinh hoc,... N6i dung dao tao
trong cac nganh Khoa hoc Trai dat hudng dén thiic ddy sy phat trién tu duy cta nguoi hoc vé giai
quyét van dé c6 tinh dia phuong va toan cau, phét trién tu duy phan bién va dé xuat dugc cac giai
phap khoa hoc, cong nghé va k§ thuat dé phuc vu PTBV [4]. Cho dén cac thap ky dau thé ky XXI,
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khoa hoc Trai déat da phat trién thanh mot trong nhimg linh vuc khoa hoc lon va quan trong nhat
trong c&c nganh khoa hoc, kinh té va xa hoi cua thé giai [3].

Khoa hoc Trai dat & nude ta da dat duoc cac thanh tyu dang khich 18 vé phat trién doi ngii
cac nha khoa hoc, cac chuyén nganh nghién ctru va cac chuyén nganh dao tao lién quan. D6i ngii
cac nha khoa hoc va céan bo ky thuat gia ting manh mé& ca vé s6 lwong va chét lugng. Bén canh do,
cac chuyén nganh dao tao ciing ngay cang dugc phat trién vira theo huéng chuyén sau, vira theo
hudng lién nganh, xuyén nganh. Vao nhimg nam thap nién 1960, cac nhiém vy khoa hoc Trai dat
chu yéu 1a do v& ban db dia hinh, 1ap ban d6 dia chat, tham do va tim kiém khoéng san,... hau hét
tap trung & khu vuc dat lién. Dén nhiing thap ky gan day, linh vyc nghién ctru da dwoc mo rong dé
nghién ctu ciu trac, dia dong luc, cac qua trinh bén trén bé mat cua Trai dat, cac nghién cau vé
khi twong, thiry van, méi truong, dia chat moi truong, tai bién thién nhién, quan ly tai nguyén thién
nhién,... [3]. Pham vi nghién cau khdng chi tap trung o dét lién ma da mo rong ra nghién cau ¢
cac vung bién thuoc Bién Pong va ving bién ké can [10, 11, 12]. Cac két qua nghién ctru da gop
phan quan trong trong dam bao qudc phong, an ninh, phat trién kinh té - xa hoi. Cung voi sy phat
trién cua cac chuyén nganh nghién ciru, cac linh vuc dao tao lién quan & cac truong dai hoc, cao
dang, day nghé ciing phat trién nhanh dé cung cdp ngudn nhan lyc cho cac co quan, té chic lién
quan. Cac chuyén nganh dao tao co tinh lién nganh, xuyén nganh cao nhu méi truong, quan ly tai
nguyén va mdi trudng, BPKH,... cling dugc phét trién manh mé& bén canh cac chuyén nganh
truyén thong nhu dia chat, dia 1y, dia chinh, tham do tim kiém va khai thac khoang san,... Tuy
nhién, nghién ctru va dao tao Khoa hoc Trai dat & nudc ta van con nhiéu han ché nhu: cac nghién
ctru con dinh tinh, lac hau va chua hoi nhap quéc té; co s ha ting thong tin dé truy cap tién bo
khoa hoc, ki thuat va cac két qua mai con han ché; ngudn luc dau tu cho cac hoat dong khoa hoc
cdng nghé con han ché; doi ngii can bo con thiéu, phan bd khong dong déu; kha ning lién két gitra
cac nha khoa hoc va giira nghién ctu véi ang dung khoa hoc con han ché; chat luong dao tao
nguon nhan lyc con thap [3]. C6 thé thy trong s6 sau van dé néu ra, van dé dao tao nguon nhan
luc va thiéu hut di ngii can bo chat lugng cao la cac nguyén nhan chinh lam han ché sy phat trién
Khoa hoc Trai dat & nuéc ta [2]. Do vay, can phai thyc hién d6i moi trong dao tao va nghién cuu
Khoa hoc Trai dat dé nang cao chat lugng ngum nhan luc dao tao. NgUOn nhan luc dao tao phai
dap ung duoc cac d6i méi lién tuc trong bdi canh CMCN 4.0, phét trién duoc cac kién thuc, ky
nang va thai do phu hop voi yéu ciu cia qué trinh cdng nghiép hoa va hién dai héa dat nudce [2].

2.2. Tac dong caa Cach mang Cong nghiép 4.0 va Chuyén ddi s6 dén nghién ciru va dao tao
Khoa hoc Trai dat

Thuat ngir Cong nghiép 4.0 dugc dé cap lan dau tién trong sang kién phét trién nganh san xuét
cong nghiép cua Chinh phi Dirc ndm 2011 [13]. Theo cac noi dung nay, Cong nghiép 4.0 la sy tich
hop va két ndi thé gisi dua trén nén tang cong nghé thong tin va giao tiép (ICT). CMCN 4.0 la Xu
huong tu dong hoa, trao dbi dir liéu, cong nghé sé dé t6i uu hoa quy trinh, _phuong thuc san XUit
thdng qua internet két ndi van vat (loT), cac dich vy internet (10S). Cac két ndi nay gidp cho nén san
xuat thdng minh va c6 su két néi hiru co glua phan cang va phan mém, cac may moc thiét bi tu két
ndi véi nhau, tu té chic, quan 1y dé tao ra cac san phiam va loi ich cao nhét. Céc thanh phan quan
trong nhat caa CMCN 4.0 13 tri tué nhan tao, dit liéu 16n, 10T, cdng nghé sinh hoc, vt liéu nano,
cong nghé may bay khong ngudi 14i,... [14, 15]. Trong do, tri tué nhan tao, dir liéu 16n c6 tac dong
manh m& dén sy phat trién cua linh vuc dao tao va nghién ctiu Khoa hoc Trai dat.

CMCN 4.0 dang mang lai cac co hoi to 16n dén su phat trién Khoa hoc Trai dé} [15]. Céc
cong nghé giam sat tu dong, giam sat thoi gian thuc, phat trien cac hé thong cam bién, may do
quan trac lién tuc s€ gop phan cung cap cac thong tin chinh xac hon vé dac diém dia hinh, dia chat,
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tai nguyén, hé sinh thai, moi truong va thién tai trong tung thoi diém va trong ca mot qua trinh dai
han [16]. Trong tuwong lai, bé mat Trai dét, tai nguyén, moi truong, da dang sinh hoc, thién tai s&
duoc gidm st va quan trac bang cac cam bién va cong nghé khong gian (anh v¢ tinh, may bay
khong ngui lai). Cung vei trang bi cac hé théng phan cung sé 1a cac phan mém diéu khién, tao ra
nén tang dit liéu I6n cac linh vuc khac nhau cua khoa hoc Trai dat. Bén canh do, sir dung loT, cac
phan mém diéu khién va cac thiét bi khong nguoi i, viéc nghién ciu bé mat Trai dat, tai nguyeén,
moi truong s& dugc thuc hién dé dang hon, sb liéu thu duoc tin ciy hon va nha khoa hoc khéng
can phai di dén cac viing xa x0i, héo lanh va nguy hiém. Chat luong ciia cc nguon sb liéu, thong
tin s& duoc nang 1én dang ké va gitp cho cong tac quan ly va ra quyét dinh vé tai nguyén va moi
truong mot cach nhanh chong va chinh xéac. Do vay, dé xir Iy duoc cac théng tin vé mdi quan hé
giira xd hoi va hé théng Trai dat, nganh Khoa hoc Trai dit mai s& xuat hién 1a Khoa hoc Dit liéu
I6n Trai dat [17]. Nganh khoa hoc ndy s& tan dung cac wu viét cua qué trinh chuyén di s6 va sir
dung séng tao cdc cong nghé moi dé giai quyét cac van dé lién quan dén h¢ thong Tréi dat. Sw phét
trién cua tri tué nhan tao c6 thé giai quyet cac thach thuc toan cau, dong gop cho su PTBV gom:
ung pho BDKH, giai quyét cac vin dé moéi trudng toan Cau va khu vuc, 1ap cac ban dd dia hinh,
dia chat, giam sat thién tai [18, 19]. Vi duy, Lién hop qudc da xay dyung chuong trinh Di ligu lon
Lién hop qudc cho PTBV dé thiic day cac qudc gia phat trién va ung dung dir liéu 16n lién nganh,
trong d6 c6 khoa hoc Trai dat dé thuc hién 17 myc tiéu PTBV [20].

Sy phét trién nhanh ciia CMCN 4.0 d3 dit ra cho cac trudng dao tao cac thach thuc, nhu
trong bao céo “Cac truong Pai hoc trong twong lai” cia Cong dong chung chau Au da chi ra
“chiing ta dang chudn bji cho sinh vién cac viéc lam chira xudt hién, sir dung cac cong nghé chiea
dwgc phdat minh, dé gidi quyét cac van dé ma ching ta tham chi chuwa biét dén” [21]. Piéu nay c6
nghia 1a, CMCN 4.0 1a sy bién ddi va van dong khong ngirng, kién thirc va ki ning dao tao trong
truong Pai hoc Tudn c¢6 nguy co bi 18i thai, chinh do su phat trién nhanh caa cong nghé va tri tué
nhan tao. Do vy, cac co s& dao tao can trang bi cac kién thirc va ky niang diy du va phu hop dé
ngudi hoc thich nghi dugc vai tinh bat dinh va thay d6i khéng nging cia CNCN 4.0. Trong bdi
canh CMCN 4.0, mdi c& nhan s& dong vai tro 1a mot phan cia mot hé thong lién tuc phét trién va
tién bo. Thi truong lao dong s& doi hoi nguon nhan luc o kién thirc, ki ning, tinh ky luat, tinh
chuyén nghiép cao [2]. Trong do, cac k§ nang déc bi€t quan trong cua nguoi hoc dap tng CMCN
4.0 gdm: ¢c6 kha ning hoc tap suét doi, tu duy hé thong, tu duy khoi nghiép, tng dung cac cong
nghé khac nhau trong thuc hién cong viéc, ky nang giai quyét van d&, niang lyc sang tao, ky nang
mém [2 21]. Ky nang hoc tap sudt doi giap cho ngudi hoc ludn cé kha ning xac dinh cac kién
thirc va ky nang gi ho can phai hoc va cha dong hoc tap, ké ca hoc tap trong khi thyc hanh cac
cong viéc méi, hoc tur dong nghiép va tir cac yéu cau cia cong viéc. Tu duy hé thong nghia 1a nhin
nhan cac van dé tir cac chiéu canh khac nhau, phan tich dugc nguyén nhan va tac dong. Mot trong
nhitng thay d6i trong phuong phap nghién ciru Khoa hoc Trai dat hién nay 1a tiép can hanh tinh
Trai dat nhu 1a mot hé thong 16n, phic tap, cac thanh phan cau trdc co sy lién két chat chg, va ludn
bién doi [22]. Ung dung phuong phap tu duy hé théng dé c6 thé xem xét toan dién, phan tich, danh
gia dugc su phuc tap cia twong tac giita cac hop phan, qua trinh va cac yéu t6 tac dong trén Trai
dat. Trén co so do, xac dinh dugc cac dong luc gay thay dbi toan hé thong va dua ra quyét dinh
dung dan dé giai quyét van dé. Tu duy hé thong cling gitip cho ngudi hoc co thé ng dung duoc
cac cong nghé, ky thuat mai trong giai quyet vén dé. De rng dung tot tu duy hé théng, ngudi hoc
vé Khoa hoc Trai dit cin duoc trang bj kién thic vé chuyén ddi so, biét tng dung cac phuong
phép phan tich dit liéu Trai dat dé dwa ra quyét dinh cho PTBV [23]. Bén canh d6, mét trong
nhiing k¥ nang quan trong ciia ngudi hoc trong thé ky XXI 1a ky ning khoi nghiép. Nguoi hoc can
dugc trang bi k§ ning tim kiém va tan dung cac co hoi khai nghiép, sau khi tot nghiép ho co thé
tro thanh cac nha khai nghiép va doi méi sang tao [2]. K§ niang giai quyét van dé, ning luc sang
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tao la yéu cau quan trong de ngudi hoc van dung cac ky nang quan ly, nang lyc sang tao, tu duy
phan bién, ky ning ra quyét dinh. Ngoai ra, cac ky nang mém nhu giao tlep, lam viéc nhdm, ky
nang lanh dao s& 1am cho ngudn nhan luc duoc dao tao khac biét vai cac hé théng may méc, tri tué
nhan tao trong qua trinh thuc hién CMCN 4.0 [21].

Dé dap ung duoc yéu cdu CMCN 4.0, cac hoat dong dao tao ngudn nhan luc Khoa hoc Tréi
dat can c6 nhimng d6i mai, chi trong dao tao nguon nhéan lyc chat lugng cao, ¢6 kha nang ng dung
cac céng nghé mai (hé thdng giam sat tu dong, vién tham, khoa hoc dir liéu, tri tué nhan tao,...).
Hau hét cac chuong trinh dao tao bac cir nhan khoa hoc Trai dat ¢ nudc ta hién nay con thiéu cac
mén hoc lién quan vé khoa hoc dit liéu va tri tué nhan tao. Cac yéu t6 nay dan dén ngudn nhan hrc
dao tao con yéu, chua c6 kha niang phan tich cac dir liéu chuyén nganh, tich hop cac cong nghé
riéng biét nhu hé thdng quan tric chat lugng moi trudng, phan tich tai nguyén, vién tham,... dé tao
ra mot san pham khoa hoc, cdng nghé, thong tin hoan thién, théng nhat, hd tro viéc ra quyét dinh
hiéu qua hon. Do vay, nguon nhan lrc duge dao tao chua dap ing duoc nhu cau cua doanh nghiép
va cua xa hoi.

2.3. Xu thé ung dung chuyén dbi sb trong nghién ctru va dao tao Khoa hoc Trai dit

Dé dap tmg duoc yéu cau cia CMCN 4.0, viéc chuyén doi s6 trong nghién ctru va dao tao &
cac truong dai hoc va vién nghién cau trén thé gisi dién ra rat manh mé. Dac biét 1a trong bbi canh
dich COVID-19 xay ra trén pham vi toan cau & mirc do nghiém trong, nhiéu trudng hoc da phai to
chuc céc 16p hoc online, thiic ddy nhanh qua trinh chuyén dbi sb trong cac truong dai hoc. Chuyén
ddi sb trong nghién ciru va dao tao 1a cac hoat dong &p dung cdng nghé thong tin va giao tiép hién
dai dé dap ung duoc yéu cau giang day cua giang vién va hoc tap cua sinh vién [24]. Qua trinh
chuyén doi 6 & céc Truong Pai hoc huéng dén mot nganh gido duc so, véi qué trinh xay dung,
van hanh céc san pham, cong cu va cdng ngh¢ trong giao duc va dao tao. Cac hoat dong chu yéu
trong ung dung cong ngh¢ thong tin gom: phat trién cac phan mém dao tao cho cac muc dich khac
nhau; phét trién cac trang web dao tao; phét trién cac phuong phap va hoc lidu; quan 1y cac dbi
tuong thuc; to chic va sang tao cac thi nghiém ao trén nén tang may tinh [25]. Cac hoat dong nay
hudng dén tao ra su cong bang cho tat ca giang vién, sinh vién c6 thé truy cap vao céc tai nguyén
hoc tap nhu nhu gido trinh, sich tham khao, tap chi khoa hoc,... moi lic, moi noi, giam chi phi vé
thoi gian va cdng sic so véi cac phuong phéap truyén thong [26]. Céc nghién ctiu chi ra tng dung
chuyén ddi sb trong dao tao dai hoc gop phan thac ddy hinh thanh cac k§ ning lam viéc nhom,
chia s¢ thong tin, hoc tap moi lc, moi noi, hoc tap theo nhu ciu,... Chuyén doi s6 trong dao tao
dai hoc c6 thé gitp xay dung cac moén hoc, chuong trinh dao tao mot cach hiéu qua, dap tng dugc
nhu cau hoc cua nguoi hoc, huéng den ung dung phuong phap “dao tao ca th”” dé tao ra nguon
nhan lyc chat lugng tét. Chuyén doi s6 trong gido duc con thiic dy tao ra nguon giang vién chat
lugng cao. Trong thoi dai cong nghé s6, giang vién khong phai la nguoi 1am chu duy nhat vé kién
tharc. Vi vay, cac giang vién luon phai trau doi, hoc tap, bdi dudng kién thire, ky nang dé dap tng
dugc nhiing bién doi cua cong nghe ctia nguoi hoc. Qua trinh giang day trong méi truong chuyén
doi s6 ciing dugc chuyén (101 sang “nguoi hoc la trung tam”, v6i vai tro cua giang vién la nguoi
Sang tao cac phuong phap tlep can, phuong phap va mo hinh dao tao mai, khuyén khich, thic day
séng tao cua ngudi hoc, bdi dudng ky ning cho nguoi hoc. Bén canh do6, tng dung cong nghé
trong giang day s€ giup ngudoi hoc chu dong tham gia trong qua trinh hoc tap [25]. Qud trinh
chuyén dbi s6 trong dao tao ciing tao ra cac cong nghé va phwong phap quan ly sinh vién, giang
vién trén co s¢ phan tich dit liéu 16n. Vi du, cac chuong trinh vé Khoa hoc Trai dét tai Truong Dai
hoc Stanford caa Hoa Ky, nhiéu khéa hoc chuyén nganh vé phan tich dir liéu 1on Trai dat da dugc
thiét ké dé nguoi hoc c6 thé lya chon hoc theo ning luc va dam mé, phat huy dwoc su séng tao cua
ngudi hoc trong giai quyét cac van dé lién quan dén khoa hoc Trai dat va PTBV [27].
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1L PE XUAT MOT SO GIAI PHAP CHUYEN POI SO TRONG PAO TAO VA NGHIEN
CUU KHOA HQC TRAI PAT THICH UNG VOI CACH MANG CONG NGHIEP 4.0

3.1. Cin ctr dé xuit

Viét Nam di tién hanh diéu tra co ban va nghién ciu vé Khoa hoc Trai dat, tai nguy@n moi
truong tir gan 100 nam trudc. Trong qué trinh phat trién cua dat nude, Nha nuéc ludn chi trong
dau tu cho cac chuong trinh nghién ciru va dao tao vé Khoa hoc Trai dat. Nhiéu chwong trinh khoa
hoc cdng nghé lién quan da dén diéu tra co ban, thim do va tim kiém khoang san, quan tric tai
nguyén, mdi truong, thién tai da duoc trién khai. Cac chuwong trinh nghién ciru va diéu tra co ban
d3 tao ra bo dit lidu tai nguyén, moi truong, thién tai, co thé khai théc va sir dung dé phuc vu nhiéu
muc tiéu phat trién kinh té, xd hoi, bao vé maéi trudng, phong tranh giam nhe thién tai va ang pho
BDPKH. Tuy nhién, viéc xay dung, phat trién dir liéu thong nhat vé tai nguyén, mai truong, thién
tai van con nhiéu han ché do mot so nguyén nhan nhu cong nghé ap dung khong dong bg, nguon
nhan luc chua duge dao tao chuyén sau vé xay dung va phan tich d liu I6n. Viéc xay dung, xu
ly, tich hop toan b hé thong co s& dit liéu nay doi hoi ngudn nhan luc phai c6 ca kién thie chuyén
mon Vé tai nguyén, moi trudng, thién tai va cac cong ngh¢ hién dai nhu khoa hoc dir liéu, tri tué
nhan tao, phan tich khong gian, vién tham, mo hinh héa khéng gian,... Bén canh d6, mot sb han
ché trong dao tao ngudn nhan luc Khoa hoc Trai dat da duoc chi ra trude day gdbm: cac kién thic
trang bi cho nguoi hoc chii yéu tir cac diém manh cia cac chuyén nganh, co so dao tao, nghién
ctru; dao tao chua dap (ng nhu cau phét trién kinh té - xa hoi; thiéu tim nhin va chién luoc vi md
va thiéu su gin két trong dao tao va nghién ciu khoa hoc [2]. Bén canh do, chuyén doi sé trong
dao tao nganh Khoa hoc Trai dat van con gap nhiéu khé khan nhu ha ting cong nghé théng tin,
chuong trinh dao tao, tai nguyén hoc tap con thiéu, chua dong b, chwa duoc sé hoa. Bac biét la
cac chuong trinh dao tao con thiéu myc tiéu, chuan dau ra va cac mon hoc dap tng duoc su thay
ddi lién tuc cia CMCN 4.0.

Dé khic phuc duoc cac yéu diém trén, cac nganh dao tao nganh Khoa hoc Trai dat can tan
dung cac co hdi v& chuyén dbi sb dé dao tao ngudn nhan luc chat lwong cao, dap tmg dugc yéu ciu
ciia CMCN 4.0. Bén nay, dinh hudng chuyén ddi sé trong linh vuc gido duc va dao tao da nhan
dugc sy quan tam I6n cia Dang va Nha nuéc. Bo Chinh trj da ban hanh Nghi quyét s6 52-NQ-TW
nam 2019 vé mot s6 chii truong, chinh sach chu déng tham gia cudc Cach ‘mang Cong nghiép lan
thir Tu [28]. Thu tuéng Chinh phu da phé duyét “Chuong trinh chuyen doi sb quoc gia den nam
2025, dinh hudng dén nam 2030” vai 3 tru cot chinh & Chinh pha sé, kinh té s6 va x4 hoi s6 [29].
Theo d6, linh vuc gido duc can thyc hién cac nhiém vu trong tam la phét trién cac nén tang ho tro
day va hoc tir xa, ing dung cong ngh¢ sb trong cong tac quan ly, giang day va hoc tap; s6 hoa tai
liéu, gido trinh; xay dung nén tang chia sé tai nguyén giang day va hoc tap; phat trién cong nghé
phuc vu gi&o duc, huéng téi dao tao ca thé hoa.

3.2. Pé xuit giai phap thuc diy chuyén ddi sé trong dao tao nganh Khoa hoc Trai dét

Dé dao tao nguon nhan luc chat lugng cao, dap “img dugc CMCN 4.0, céc co s¢ dao tao va
nghién ciu Khoa hoc Trai dat can chu trong viéc chuyén doi s6 toan dién tir xay dung cac nén tang
hé trg day va hoc; ngudn tal nguyén phuc vu giang day va hoc tap; cong nghé phuc vu dao tao.
Céc chuong trinh dao tao can huéng dén dao tao ngudn nhan luc c6 kién thic, ky ndng hoc tap
sudt doi, tu duy hé théng, tw duy khoi nghiép, ki ning mém, k¥ ning giai quyét van dé; c6 tam
nhin va kha nang str dung thanh thao cac cong nghé co ban va hién dai trong nghién ciru va danh
gia tai nguyén thién nhién, moi trudng, tac dong cua tai bién thién nhién va BDKH c6 k§ ning ng
dung cac céng nghé xtr ly dir liéu lon, tri tué nhén tao, hoc may sau, cong nghé dién toan dam
may,... dé dap tmg duoc nhu cau caa cac doanh nghiép va xa hoi. Bé thuc hién duoc muyc tiéu nay,
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cac co s¢ dao tao khoa hoc Trai dat can ddy manh viéc chuyén doi sé trong cong tac giang day va
hoc tap theo mot so6 giai phéap sau:

Mot la, déy manh viéc ra soat, diéu chinh cac chuong trinh dao tao, b6 sung cac muc tiéu
dao tao va chuan dau ra vé kién thic va ki nang dé dap ung dugc yéu cau caa CMCN 4.0. Trong
d6, bd sung cac mdn hoc lién quan dén céng nghé s6 nhu phan tich dit liéu 16n, tri tué nhan tao,
IoT,...

Hai 1a, diy manh thuc hién viéc sé hoa céc tai liéu, gido trinh, hoc liéu, thu vién ao dé tao
diéu kién cho nguai hoc co thé truy van, sir dung moi lic, moi noi.

Ba 13, xay dyng ngudn tai nguyén phuc vu giang day va hoc tap, chu trong xay dung cac 16p
hoc 4o, CéC,'[hI' nghiém ao, khao sat thyc dia ao dé 16ng ghép vao cac mén hoc, gia tang cac hoat
dong thuc té cua nguoi hoc.

Bon 14, xay dung céc trang web, g dung cac nén tang truc tuyen trong giang day, theo ddi
va danh gia ngudi hoc. Mdi mon hoc can c6 cong thong tin riéng dé quan ly va danh gia nguoi
hoc, tuong tac véi ngudi hoc. Muc tiéu cua cac hoat dong nay nham danh gia lién tuc dwoc su phat
trién kién thic va ki nang cho nguoi hoc vé cac linh vyc Khoa hoc Trai dét.

Nam la, tuyén truyen vé tam quan trong cua chuyen d6i sb dén cac can bo quan ly, giang
vién, ngudi hoc. Thic day cac trng dung chuyén d6i sé trong giang day va hoc tap. Phat trién cong
nghé trong giang day bao gom cac cong nghé trong khao sat thuc dia, ldy mau, thuc hanh cac thi
nghiém, phan tich dir liéu va bao cao két qua.

Sau la, mo cac 16p tap huan, nang cao niang luc &ng dung cdng nghé thdng tin cho can b,
giang vién dé ho c0 thé bat kip vai cac phuong thirc giang day co6 s dung céng nghé trong céac bai
giang, lop hoc ao, phong thi nghiém ao,...

Bay 13, ddy manh hop tac giira cac chuong trinh dao tao véi cac doanh nghiép hoat dong
trong cac linh vuc cdng nghé lién quan dén Khoa hoc Trai dat. Hién nay, nhiéu doanh nghiép phéat
trién cac hé thdng giam sat moéi truong thoi gian thuc, thiét bi bay khong ngudi 14i, vién tham, dit
liéu 16n, tri tué nhan tao, hé thong thong tin dia ly,... dang phat trién rit manh m&. Céac céng nghé
cuia cac doanh nghiép nay dang duoc (g dung vao giai quyét cac van dé thuc tidn xa hoi. Do vay,
khi hop tac voi cac doanh nghiép nay trong dao tao s€ tao ra ngudn nhan lyc vira gioi |y thuyét va
thuc hanh, co khd nang theo kip su phat trién cua cong nghé dang dugc ap dung ngoai thuc tién
san xuat, dap tmg duoc nhu cau cua cac doanh nghiép ngay khi tt nghiép.

Tam 13, diy manh viéc ing dung cac cong nghé thong tin trong quan ly giao duc. Trong do,
chd trong xay dung co s¢ dir ligu Ve nguoi hoc, giang vién, quan ly thu vién, quan ly cac phong thi
nghiém, co s& dit lidu vé cac don vi tuyén dung,... Co s& dit liéu ndy gilp giang vién va ngudi hoc
dé dang tra ctu thong tin, quan Iy thoi khoa biéu, tim kiém noi thyc tap, tim kiém viéc 1am phu hop.

Chin 13, diy manh hop tac qu0c té trong ung dung céng nghé trong chuyén ddi s6 cac
chuong trinh dao tao. Hop tac qudc té thong qua cac chuong trinh trao d01 ‘nang cao nang luc can
bg, giang vién, tranh thu kinh nghiém va su gitp d& cia cac dbi tac qudc té vé phat trién cac cong
nghé sb, tri tué nhan tao, tai nguyén va hoc liéu phuc vu dao tao.

Muoi 13, Nha nudc, cac don vi dao tao, c&c td chirc ca nhan can chd trong dau tu ngudn luc
tai chinh dé thuc hién manh m& qua trinh chuyén déi sb trong linh vuc Khoa hoc Trai dat. Trong
do6, chu trong dau tu cac phong thi nghiém, trang thiét bi nghién cuu tién tién, xay dung hé thong
co s6 dit liéu 1on lién nganh vé Khoa hoc Trai dit.
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III. KET LUAN

Khoa hoc Trai dit da c6 su phat trién manh mé trong cac thap ky qua, c6 nhiéu dong gop
trong phét trién kinh té - xa hoi, biao vé méi truong, phong chdng thién tai, thich tmg BPKH va ¢o
vai trd quan trong ddi voi PTBV. Tuy nhién, su giam nhanh sé luong sinh vién theo hoc cac nganh
thuoc Khoa hoc Trai dit da giong I&n hdi chudng canh bao vé sy thiéu hut ngudn nhan luc chat
lwong cao, dap tmg duoc yéu cau cua doanh nghiép va PTBV dat nude. Do vdy, cac co s& dao tao
Khoa hoc Trai dat can day manh thuc hién chién lugc chuyén d6i sé dé dao tao nguon nhan luc
dap ng yéu cau CMCN 4.0 véi kién thirc chuyén mon gioi, c6 cac ki nang: c6 kha nang hoc tap
sudt doi, tu duy hé thong, tu duy khdi nghiép, tng dung cac cdng ngh¢ khac nhau trong thuc hién
cong viéc, ky nang mém, ky niang giai quyét vin dé. Viéc tng dung chuyen ddi s trong giang day,
hoc tap va quan ly giao duc nganh Khoa hoc Trai dat s& lam tang chat lugng cua cac chuong trinh
dao tao, nang cao chat luong caa ngudn nhan lee, dap tng duoc yéu cau cua cac doanh nghiép va
nhu cau x4 hoi. Cac hoat dong nay s& gian tiép thu hut dugc ngudi hoc, tao nén sy PTBV cho cac
co s& dao tao nganh Khoa hoc Trai dat ¢ nudc ta.
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Abstract

The fourth industrial revolution (Industry 4.0) and digital transformation are happening vigorously
and rapidly, providing opportunities to develop the earth sciences toward an intensive direction with
quantitative and high accuracy fields and interdisciplinary and transdisciplinary direction. High-
quality human resources, scientific and technological research results of earth sciences make an
important contribution to implement the sustainable development goals. However, earth science
education in Vietnam is facing major challenges in the decline of leading cadres and enrolled
students, training human resources to meet social needs, especially enterprises and businesses. To
take advantage of opportunities from the Industry 4.0 and digital transformation to sustainable
development of earth science training disciplines at universities, several priority contents need to
implement, including: to grow the leading teachers and researchers; to promote the research and
forecast the needs of society, enterprises and businesses; to develop the curriculum and education
programs to meet social needs and take advantage of opportunities from Industry 4.0 and digital
transformation; to train students the skills to meet the job requirements and rapid change of science
and technology, including: ability for continuous learning, systems thinking, business thinking,
technology applications in works, soft skill and problem-solving.

Keywords: industrial revolution, digital transformation, earth sciences, education.
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KY THUAT KHAI PHA DU’ LIEU KHONG GIAN
VE TAINGUYEN VA MOI TRUONG
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S6 41A, Phi Dién, Bac Tur Liém, Ha Noi
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Tom tat

Cugc Cach mang Cong nghiép (CMCN) 4.0 dd va dang tic dong manh mé dén hau hét cac linh vuc
cua xa hoi, trong do co linh vuc tai nguyen va moi truong. Co so dit liéu tai nguyén va mai truong
duoc coi la diz lieu 16n (big data) voi cau trac phuc tap, da va dang tang nhanh vi mét phan dwoc thu
thap boi mang leéi van vat két néi (1oTs). Ky thuat khai pha di7 liu khong gian sé la cong cu gilp hé
tro mot cach hiéu qua trong viéc ra cac quyét dinh vé quan Iy tai nguyén va moi truong. Trong bai
b4o nay, mét so ky thugt khai pha di liéu dién hinh phuc vu khai kha di liéu vé tai nguyén moi
truong sé duoc gisi thiéu nhu cac biéu do phan phoi tan sudt, biéu do phan tan va biéu do phan tan
Moran | trong ki thudr EDA va ESDA. Pong thoi, bai bdo nay ciing gidi thieu mgt s6 két qua buéc
dau trong vi¢c ung dung ki thuat nay trong khai pha dir liéu nhiér @é bé mat duwroc chiét tach tir anh
v¢é tinh hong ngoai nhiét nham xdc dinh mai lién hé giira nhiét do bé mat véi cac diém chay mo lam
co s dé xdc dinh nguy co chdy mé than.

Tw khoa: Khai phd dir ligu, dir ligu khong gian, tai nguyén va méi truong, Cach magng C6ng nghiép
4.0.

1. MO PAU

Khai phé dit liéu 14 thuat ngir méi xuat hién tir nhitng nam 2000 véi sy bung nd cua internet
va dién toan dam may. Khai pha dir liéu con dugc goi bang mot sd tén khac nhu: khai ph4 tri thic
tir co' s& dir liéu, phan tich dir liéu, trich loc dir liéu. Khai pha dit liéu dugc dinh nghia 1a qua trinh
trich xuét thong tin bén trong bd dir li¢u 16n dé xac dinh cac miu va thiét lap cac mbi quan h¢ dé
giai quyét cac van dé thong qua phén tich dir liéu [1]. Muc dich ctia khai pha dit liéu 1a c6 thé trich
xuat duoc nhitng dir liéu tiém an tor khoi dit liéu 16n duge luu trix trong co s& di li€u, dya trén
nhitng dir liéu duoc khai phé ndy c6 thé cung cép tri thirc cho hé hd trg ra quyét dinh, dwa ra nhiing
thong tin du bao hay c6 thé khai quat dit liéu [2]. Vi nhitng bo dit liéu 16n, st dung cic phuong
phép rut trich théng tin thong thuong nhu thong ké, may hoc, hé chuyén gia,... thuong gip khé khin
khi co sé dit liu trong thuc té thuong thay doi, nhiéu di thuong va thuong 16n hon nhimng bo dit
liéu mau. Dé c6 thé giai quyét dugc nhitng kho khin cia bai toan co so dit lidu, khai pha dit lidu
duoc coi 1a cong cu hiru hiéu khi khong phu thudc vao con ngudi, b dit liéu mau, hay cic nha
théng ké. Do d9, khai pha dir liéu da va dang dugc ing dung mdt cach rong rai va chiing minh dugc
tinh hiéu qua trong nhiéu linh virc nhu tai chinh ngan hang [3], gido duc [4], vién thong [5] va y té
[6]. Hién nay, gidng nhu cac linh vire khac trong bdi canh Cach mang Cong nghiép lan thir 4, quan
1y tai nguyén va moi trudng ciing dang phai dbi dién véi thach thirc vé viéc phan tich dit liéu 16n [7-
10]. Do d6, mot s6 nghién ctru da budc diu bude dau dugc img dung trong khai pha dit lidu vé tai
nguyén va méi truong. Nghién ciru gin ddy cua [2] cho thiy cac k§ thuat khai pha dit liéu LIDAR
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da cho thay tinh hiéu qua trong nghién ciru cac d6i tuong trén bé mit dia hinh nhu EM, K-Means,
kNN, MCC. Ngoai ra, k§ thuét ndy cling duoc ing dung hiéu qua dé khai pha dir liéu LiDAR [11-
13]. Trong bai bao nay, mot sé ki thuat khai pha dir liéu dién hinh Ve tai nguyén moi truong s&
duoc gidi thidu nhu ky thuat EDA, ESDA (biéu @6 biéu do phan ph01 tan suat, biéu d6 phan tan va
biéu do phén tan Moran I) va kha nang ing dung cua k¥ thuat nay dé khai pha dir li€u nhiét do bé
mat duge chiét tach tir anh vé tinh hdng ngoai nhiét.

II. KY THUAT KHAI PHA DU LIEU KHONG GIAN

Qué trinh khai phé dit liéu khong gian 1a sy két hop ctia cac phuong phép, k¥ thuat va cong
cu nhu théng ké, hoc may, phat kién khoa hoc, hé chuyén gia dé tim ra mot logic chinh xac va phu
hop v6i co s6 dif liéu can khai pha, tir mo hinh nay c6 thé ra nhitng mau thuin va quy tic trong co
so dir liéu [2]. Pay 1a mot qua trinh thao tac 1ap di lap lai, khong phai la mot hé théng phan tich ty
dong. Qua trinh Khai phé dir liéu bao gdm 5 budc sau (Hinh 1):

i Trinh dién
- Khai pha du
Doidang \ o )
‘ T
v == Tri thire
Lwa chon \ 5 ; 2
— T B B T Mau
- ®
S Y ey N’ | ! - =
| — —-— | Diliéu ' Di¥ liéu
e Dirliéudich | duocxirly | chuyéndang |
D liéu

Hinh 1. Quy trinh khai pha dir liéu

Budc 1. Lwa chon: tai bude nay, nhing dit lidu truc tiép lién quan dén yéu ciu s& duoc thu
thap tir cac tap dir liéu goc ban dau.

Budc 2. Tién xu Iy: dir liéu tai budc nay dugc lam sach (xu ly tap dir liéu khong dé}{ du, di
liéu 6 nhicu, dir liéu khong nhat quan), ket qua cua bude nay ta s& c6 mot tap dir liéu nhat quan,
day du, dugc rat gon.

Budc 3. Doi dang: chuyén di li¢u vé dang phu hop cho viée khai pha, dit liéu sau khi lam
sach tai bude tién xu ly thdm chi khong phai la da san sang cho khai thac, khi d6 ching ta can phai
bién d6i ching thanh céc hinh thirc thich hop.

Budc 4. Khai pha dir liéu: day l1a giai doan chinh, trong d6 cac phuong phap phan tich dir liéu
pht hop s& duogc ap dung dé trich xuét ra cac mau dir lidu dua vao céc tap dit liéu ban dau.

Budc 5. Trinh dién: sir dung cac k¥ thuat, cong cu dé biéu dién truc quan hoa dir liéu dugc
khai pha cho nguoi sir dung.

Trong nghién ciru nay, mét s0 ky thuét khai pha dir liéu trong budc 4 nhu ky thuat EDA va
ESDA (biéu d6 phan tan Moran, biéu dd tu twong quan khong gian va biéu d6 ban phuong sai) s&
dugc tap trung gioi thigu.
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2.1. Biéu @6 phan bd tan suat

Biéu dd phan b té”m suét (con duoc goi 14 biéu d6 phan bd mat do, biéu dd cot) dung dé do
tan s6 xut hién cia mot van dé nao do, cho ta thdy rd hinh anh sy thay ddi, bién dong cua mot tap
dir liéu. Trong bleu do phan bd tan sd, truc hoanh biéu thi cac gia tri do; truc tung biéu thi sd luorng
cac chi tlet hay s6 lan xuat hién; bé rong ctia mdi cot bang khoang phan 16p; chiéu cao clia mdi cot
n6i 1én s6 lugng chi tiét (tan s0) tuong g voi moi phén 16p. Thong qua hinh dang phan b so sanh
dugc cac gia tri tiéu chuan vai phan bd cua biéu do, t6 chiic ¢6 thé kiém tra va danh gia kha ning
cua cac yéu t6 dau vao, kiém soat qué trinh, phat hién sai sot hodc cac dlem di thuong. Cac budc
thiét 1ap biéu do gom co: (i) Thu thap gia tri cac 56 liéu. Bém lugng sb licu (n) (n> 50 méi dam
bao); (i1) Tinh toan cac déc trung thong ké gom khoang bién thién ctia toan bd s6 lidu (R = X -

Xmin), 80 16p (k) va d6 rong (h) cua mot 16p, bién do trén va bién do dudi cua cac 16p va lap bang
tan suét va (iii) V& biéu dd phan bé tan sb.

2.2. Biéu dd phan tin

Biéu d6 phan tan duoc thé hién bang truc X, truc Y va ddm may diém tap dir lieu. Néu tap dir
liéu gdm mot bo dir liéu bién giai thich va b kia 13 bién két qua, thi biéu dd phan tan quy udc dwa
Kkét qua trén truc Y. Mot hodc hai loai bién bd sung co thé duoc thé hién trén biéu dd phén tan bﬁng
cich md hoa thong tin theo biéu tugng hodc mau sic. Biéu dd phan tan 1a mot ky thuat do thi dé
nghién ctru méi quan hé giira hai bd s6 lidu lién hé xay ra theo cap. Biéu d0 phan tan trinh bay cac
cap nhu mot ddm may diém. Mdi lién hé gitia cac bo s6 liéu lién hé dugc suy ra tu hinh dang cac
dam may d6. Tac dung ctia biéu d0 phan tan: Dung dé phat hién va trinh bay cac mdi quan hé giira
hai b s6 lidu co lién hé hodc dé xac nhan/bac bo méi quan h¢ doan trudc gitra hai by phén c6 lién
hé. Céc budc co ban dé thiét lap biéu dd phan tan gdm c6 (i) Chon mau (ii) V& d6 thi va (iii) Kiém
tra hinh dang ctia ddm may dé phat hién ra loai va muc do cta cac mdi quan hé do.

2.3. Biéu d6 phan tan Moran

Nhuoc diém cua biéu dd phan tan bé qua sy tuong quan khong gian co thé dan dén udc
luong bi chéch va khong dang tin cdy. Cong cu pho bién nhat dé do luong su twong quan khong
gian gilta cac doi tuong la chi s6 Moran I theo kiém dinh cua Moran [14]. Chi s6 tu twrong quan
khong gian dau tién dugc dé xuat boi Moran [14] va dugc tinh vdi moi khoang cach d theo cong
thire sau:

?:12_?:1"""ri}'(d}(xi - f}{x} - .'X_-'J'

[ izj  J=i (1)
wi(d) VEL G — )7

trong d6: I(d) 1a gia tri chi s6 tuong quan khong gian toan cuc, wi;{d) 1a ma tran trong sé khong

I{d) =

gian x4c dinh cac cap quan tric trong khoang céch d; x; va x; 1a cac gia tri cta bién x tai vi tri
quan sat I va j; X 1 tri trung binh s hoc céc gia tri quan sat:

x= %Zx: (2)

W (d) latong w;;(d); chinh la tong s6 cip diém quan sat trong khoang cach d:
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w(d) = ZZ we;(d) @)

i=1j=

Chi sb Moran I tinh dugc néu mang ddu duong nghia 14 cic dia phuwong l4n cin s& c6 mdi
tuong quan khong gian duong voi nhau. Nguoc lai, chi s6 Moran I mang dau 4m cho thay su twong
quan khong gian &m. Va luuy rang khi phan tich ban chat twong quan dwong hay am con phu thudc
rat 1on vao cach xdy dyng cia ma trén trong sO sir dung khi kiém dinh. Viéc kiém dinh ¥ nghia
thdng ké cta chi s0 Moran I dugc thyc hién dua trén gia thuyét Hp la khong c6 sy twong quan
khong gian giita mau. Gia thiét gdc Ho dugc dua ra vé sy phan bd khong gian la hoan toan ngau
nhién do qua trinh ngau nhién nao d6 san sinh ra ma thanh mot xac suét xudt hién p(I;). Néu

p(I;) < a (thudng chon mirc c6 ¥y nghia thong ké & = 0,05 hay & = 0,01), c6 nghia 1a kho c6
kha nang kiéu mau khong gian quan sat dugc do qua trinh ngiu nghién sinh ra, bac bo gia thiét goc
Ho, chap nhan gia thiét do6i H;: kiéu mau khong gian quan sat dugc la phan tan hodc tap trung va cé
y nghia vé mit thong ké. Neu p(I;) < a && I; > 0 && x; — ¥ = 0, thi gia tri quan sat dugc x; va
Xjey; déu 1a cac gia tri cao va c6 su tap trung vé khong gian (cum H-H), goi 1a cum cao - cao. Néu
pll;) < a&&I; = 0 && x; — X < 0, thi gia tri quan sat dugc x; va Xjej; déu 1a cac gia tri cao va
c6 sy tap trung vé khong gian (cum L-L), goi 1a cum thap - thip. Néu p(I;) < @ && I; < 0 &&
x; —x = 0, thi cac gia tri quan sat Xy, thip hon han x; va c6 su phan tan vé khong gian, goi la
cum cao - thip (H-L), Néu p(I;) < @ && I; < 0 && x; — X < 0, thi cic gid trj quan sat Xjej, Ca0
hon hédn x; va c6 su phan tan vé khong gian, goi 13 cum thép - cao (L-H). Cum cao - cao va cym
thip - thap duoc goi 1a cum khong gian (spatial clusters), cum cao thdp va cum thp - cao goi 1a di
thuong khong gian (spatial outliers) (Hinh 2).

O O @) o
O O
o O o o

cao-cao (H-H) cao-thap (H-L)

O O © ©

@)
0°0 © ©
thap-cao (L-H)

thap-thap (L-L)

Hinh 2. So' d6 minh hoa cum khéng gian va dj thwong khong gian

II1. Vi DU VE KHAI PHA DU LIEU VE TAI NGUYEN VA MOI TRUONG

Trong nghién ctru nay, ky thuét khai pha dir liéu khong gian dugc ing dung trong khai pha
di liéu nhiét do bé mat d¢ xac dinh moi lién hé gitra nhiét d§ bé mat vdi cac diém chay moé phuc vu
phat hién nguy co chay mo than tai mé than Khanh Hoa (Thai Nguyén).
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105°45'0"E

21°37'30"N

21°37'0"N

21°36'30"N

21°36'0"N

Ranh gidi khai thac
Cao: 36.5

- Thép: 19.0
1

105°45'30"E 105°46'0"E 105°46'30"E 105°47'0"E  105°47'30"E

21°3730'N

21937'0"N

21936'30'N

21736'0"N

105°45'0"E
Hinh 3. Ban do phdn bé nhiét d¢ bé mat khu viee mé than Khanh Hoa (Thdi Nguyén)
Nhiét d6 bé mat dat duoc chiét tach tir anh hong ngoai nhiét Landsat-8 TIRS thu nhan ngay

105°45'30"E 105°46'0"E 105°46'30"E 105°47'0"E 105°47'30"E

02 thang 12 nam 2013 (Hinh 3). Nhiét d6 bé mit chiét tach dugc tai mo than Khanh Hoa voi nhiét

d6 nho nhéat, trung binh va 16n nhét 1an luot 1 19,02 °C; 24,9 °C va 36,5 °C. Hinh 3 cho thiy nhiét

d6 cao dugc phat hién bén trong ranh gidi khai thac, trong khi d6 nhiét do thap chii yéu tai bén
ngoai cua mo than nhu & cac khu vuc mién nui va ho Ni Coc ¢ khu vyc phia Tay Nam. Sy phan bo

dir liéu trong biéu dd phan bé tin suét (Hinh 4a) cho thiy di liéu hoi 1éch vé phia bén phai do anh

hudng ciia cac pixel co nhiét do cao xuat hién trong mé than. Dit liéu nhiét d6 bé mit khong nam
trén duong thang cta biéu do xac suat chuan Q-Q (Hinh 4b), dic biét nhiét dd cao bat dau léch khoi

dudng thing tai diém trén 26 °C. Nhitng vi tri c6 nhiét do cao nay co thé do cac diém chay dang

hoat dong trong mé than gay ra va chung s& dugc tiép tuc phan tich thém.

@

Mat do

Phan phdi chuan

Nhiét d bé mit (°C)

(b)

w
w =

1
25 30
Nhiét do bé mat (°C)

Hinh 4. Biéu do phdn phoi tan sudt va O-Q ciia nhiét o bé mdt
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Hinh 5. Biéu do phan tan Moran | (tréi) va sw phan bé cac cum khéng gian (phdi)

Sy phan bé cta dir liéu trong biéu d6 phéan tan Moran da chi ra mirc d6 ty twong quan khong
gian cao gitra nhiét d6 bé mat véi chi s6 Moran I toan cuc 14 0,92 (Hinh 5a). Biéu do phan tan
Moran I cho thdy chi ra sy tu tuong quan khong gian cta LSTs, cu thé nhu sau: LST thap duoc bao
quanh béi LST cao (di thuong L-H) va LST cao dugc bao quanh béi LST thap (di thuong H-L). Sur
phan bd khong gian ctia cac cum di thuong nay tai moé than Khanh Hoa duogc thé hién trong Hinh
5b. Dit liéu trong Hinh 5b cho thdy Cac cum H-H dugc hién thi & goc phan tu phia trén bén phai
cta biéu do phén tan Moran I (Hinh 5a). Téng dién tich cum H-H 1a 415,1 ha, chiém 15,3 %. Cum
khéng gian H-H chu yéu xay ra & cac khu vuc ¢6 LST cao hodc rit cao nhu mo than va bén ngoai
mo than nhu khu dong dan cu, khu cong nghiép va nha may. Trong s6 bbn goc phén tu ctia biéu d6
Moran I thi goc phan tu phia trén bén phai bi thdng tri boi cac cum H-H do sy ton tai cua nhimng
diém anh c6 LST cao hoic rat cao (xem hop mau do trong Hinh 5a). Diéu nay chiing to rang nhiéu
diém anh LST cao tip trung & mot khu vuc co su ton tai ciia cac diém chay mo dang hoat dong. Do
do6, su phan bd cua cac cum H-H va mbi quan h¢ ctia chung voi vi tri chay mo dang hoat dong duoc
tiép tuc nghién ciru bang biéu do phan tan.

Mbi quan hé gitra LST va chi s6 Moran I cuc b ctia 30,192 diém anh tai mo than Khanh Hoa
duoc thé hién trong biéu do phan tan (Hinh 6a). H¢ ) twong quan r = 0,57 voi p < 0,05 da chi ra
mdi quan hé tuyén tinh thuan gifra LST va chi s6 Moran I cuc bo. Dir liéu trong Hinh 6a cho thiy c6
ba moi quan hé twong quan giira hai bién nay. Thir nhat, ton tai mi trong quan nghich (r = -0 713)
khi LSTs tang tir 16,02 °C 1én khoang 22 °C 1am cho chi s6 Moran I cuc bd giam tir khoang 7 xuéng
khong. Thir hai, khong ton tai moi tuong quan (r = 0,021) khi LST thay doi trong pham vi tir 22 °C
dén 26 °C va chi s6 Moran I cyc bd hau nhu khong thay d01 Th ba, ton tai mbi twong quan thudn
(r =+1,48) khi LST tang tir 26 °C 1én 36,5 °C 1am cho chi s6 Moran I cuc bo tang tir 0 lén 26,4. Dir
liéu tr Hinh 6b da chimg minh rd rang mdi tuong quan thuén nay voi hé s0 chin duong (+2, 041)
cho thdy mbi quan hé tuyén tinh manh hon gitra LST va chi s0 Moran I cyc bo ddi véi 2,961 diém
anh trong ranh gidi khai thac than. C6 thé két ludn rang LST cang cao thi mirc d6 twong quan khong
gian cang 16n (chi s6 Moran I cuc bo cang 16n) trong khu vuc khai thac than Khanh Hoa. Do d6, ¢6
thé xac dinh mdi lién hé giita LST v6i cac diém chay mé dya vao mirc do tu twong quan Moran |.
MGéi lién hé nay 1a co s& dé xac dinh vi tri cac diém chay mo than tir diém anh LST xé4c dinh tir anh
vé€ tinh h6ng ngoai nhiét.
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Hinh 6. Biéu do phan tan vé méi quan hé giita chi s6 Moran I cuc bo va LST

IV. KET LUAN

Bai bao di giéi thiéu mot s6 k¥ thuat khai pha dir liéu khong gian véi cac biéu dé phan phbi
tan sut, biéu do phan tan va biéu dd phan tan Moran I va mot sb két qua budc dau trong viée ing
dung k¥ thuat nay trong khai pha dir liéu nhiét do bé mat duge chiét tach tir anh vé tinh héng ngoai
nhiét nham x4c dinh méi lién hé giira nhiét d6 bé mat vai cac diém chay mo. Cac biéu d6 khai pha
dir liéu cho thay LST cang cao thi mirc d6 tw twong quan khong gian cang 16n, dic biét 1 tai cac vi
tri c6 cac diém chay da duoc phat hién. Piéu nay cho thdy mdi lién hé nay 1a co s dé xac dinh vi tri
cac diém chay mé than tir diém anh LST xac dinh tir nh vé tinh hong ngoai nhiét. Két qua nghién
clru trong bai bao nay cho thay ky thuat khai pha dir liéu khong gian (trong nghién ciru 1a cac biéu
dd trong k¥ thuat EDA va ESDA) 1a cong cu don gian, truc quan nhung hiéu qua dé khai pha di
lidu 16n nhu dit liéu vé tai nguyén va moi truong.
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Nhom nghién ctru xin chan thanh cam on sy hd trg vé kinh phi tur dé tai cAp Bo thudc BoO Tai
Nguyén va Moi Truong: “Nghién ciru co s¢ khoa hoc ing dung anh hong ngoai nhiét va GIS trong
canh bdo chay ngam trén bé than Quang Ninh”, ma s6: TNMT.2017.08.06.
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SPATIAL DATA MINING TECHNIQUES FOR MINING NATURAL RESOURCE AND
ENVIRONMENTAL DATA
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Abstract

The Industrial Revolution 4.0 has been strongly impacting on most areas of society, including the fields
of natural resources and environment. The natural resource and environmental database is considered
big data with complex structure, and it has been growing rapidly as it is partly collected by the Internet
of Things (loTs). Spatial data mining can be a tool to help effectively assist in decision-making about
environmental and resource management. This article, some typical data mining techniques for mining
environmental and environmental resources are introduced such as the histogram, the scatter plot and
the Moran-scatter plot in the EDA and ESDA techniques. In addition, this paper also introduces some
initial results about the application of this technique in mining land surface temperatures extracted
from thermal infrared satellite images to determine the relationship between the land surface
temperatures and active coal fire sites as a basis for the identification of coal fire risk.

Keywords: data mining; spatial data, natural resources and environment, industrial revolution 4.0.
Ngay nhan bai: 11.11.2020; Ngay phan bién: 22.11.2020; Ngay chdp nhgn dang: 15.12.2020.
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XAY DUNG CO SO DU LIEU KHONG GIAN BIA LY 3D PHUC VU
CHO THANH PHO THONG MINH VEN BIEN - HA LONG, QUANG NINH
TRONG BOI CANH CMCN 4.0

Lé Thi Thu H&', Nguyén Van Trung
Truong Pai hoc Mo - Bia chat
18 Phé Vién, Co Nhué 2, Bac Tir Liém, Ha Noi
“Email: lethuhatdm1234@gmail.com

Tom tat

Trong boi canh CMCN 4.0 déi véi chuyén doi sé, viéc xay dung cac thanh pho thdng minh can phai
c6 nén tang vé co so dit liéu (CSDL) khéng gian dia ly 3D. Cac CSDL nay la cong viéc dau tién phdi
droc thuc hién dé cac cong viéc khac ¢ thé tién hanh trén nén tang do. Cac cong tac thu thap, xu ly
va xay dung CSDL dya vao cac cong nghé dia khong gian bao gom:cdng nghé V|gn tham, hé thong
tin dia Iy (GIS), dinh vi vé tinh (GNSS) ket hop vdi cac ky thudt hién dai bgo gom Ky thudt tri tu¢
nhan tqo, hoc mdy, phan tich da tiéu chi, ... Bén canh dé, cdc thong tin thay doi theo thoi gian thuc 6
thé duoc cdp nhdt ludn o Moi noi va moi lGc 1én CSDL dya vao viéc sir dung cdng nghé WebGlS. Béq
cao nay trinh bay tom tat cdc buéc xay dung va cdp nhdt CSDL khong gian dia 1y 3D cho thanh pho
théng minh. Bén canh dé, xdy dwng thur nghiém di ligu hé tho”ng‘céy xanh mét khu vuc cua thanh pho
Ha Long phuc vu quan ly, giém sat thong minh. Cac thong tin vé canh bao, du bao vé cac hi¢n tuwong
tiéu cuc xay ra trong thanh pho thong minh sé dwoc cung cap sém nhar de giam thieu cac thiét hai vé
con nguoi, moi truong va hwong khac phuc cac hién tuong do.

Tiwr khoa: CSDL khéng gian dia ly 3D, Thanh phé théng minh, Céng nghé dia khdng gian, WebGIS.

I. PAT VAN PE

Véi khu vuc d6 thi ven bién, viéc xay dung thanh phé théng minh c6 mét sé dic thu lién
quan dén &ng pho véi cac van dé nhu anh hudng ciia bién d6i khi hau, nudc bién dang, ngap lut o
thi, bao I6c, 6 nhiém mai truong bién,... Hon nita, thanh phd ven bién 1a noi tap trung mat o dan
cu rét cao, do d6 nhiém vu quan trong cua xay dung thanh phé théng minh ven bién 1a dé bao bao
vé cong dong dan cu tir tic dong cua c4c hién tuong cuc doan. Dé dap ung dwoc yéu cau do, bén
canh viéc xay dyng cac he thong co s¢ ha tang do thi, can phai ¢6 hé thong ha tang thong tin va hé
thdng dit liéu giup nha hoach dinh chinh sach, nha quan ly va nguoi dan két nbi dé dua ra cac
phuong an chudn bi va tng pho, giam thiéu rui ro khi xay ra cac hién tugng cuc doan. H¢ thong
thdng tin quan trong bac nhat cho mot thanh phd ven bién théng minh 1a dir liéu khong gian dia ly
3D cua thanh pho [1].

Céc cong nghé tién tién nhu cong nghé LiDAR [2], UAV, hé théng ban d6 di dong (MMS),
cung céc cong cu xu ly dir liéu 16n va dir liéu khong gian dia 1y thong tin toa nha (BIM) da dugc
tich hop dé phét trién cac dir liéu khong gian dia ly 3D mdi dam bao sy than thién, thuan tién khi
lam viéc vé6i dic trung cua dir liéu 3D [3]. Viéc xay dung, phét trién va van hanh cac di lidu
khong gian dia ly 3D cho thanh phd thong minh da duoc thuc hién rat phd bién ¢ cac thanh phé
trén toan thé givi. Cong nghé LIDAR c6 thé dugc sir dung dé bo sung do cao cho céc cau tric 2D
cua thanh phé tir cac nguén dit liéu khac nhau dé xay dung dit liéu khong gian dia ly 3D. Tuy
nhién cong ngh¢ nay con han ché vé phan tich khdng gian do thuc hién trén hai ngudn dit liéu doc
lap md hinh s6 bé mat (DTM) va md hinh tda nha (DBM), mac du cdng nghé nay cé thé cai tién tir
anh chup may bay, hoac anh chup mat dat dé bo sung cau trdc va hinh anh cac toa nha [3].
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Hién tai dir liéu khong gian dia 1y 3D da dugc xay dung cho hau hét cac thanh phd 16n thugc
cac nudc phét trién trén thé gisi [4]. Cac cong ty cung cap céac dich vu thanh lap dit liéu khong
gian dia ly 3D cho thanh phd thong minh ciing dang rét phéat trién nhu Céng ty Urban
Visualization and Management (UVM), Tap doan Skymap Global, Tap doan AAM. Céc cong ty
nay cung cap cac giai phap hoan chinh dé xay dung thanh phd théng minh cho ting Muc dich cu
the va voi cac pham vi theo yéu cAu. Tuy nhién, cac cdng cu va phuong phép hién tai van con mot
s6 dic diém chung l1a can két hop nhiéu phuong phép thu thap dit liéu bao gom bay chup, quét mat
dat, dir liéu ban d6 sin c6, dinh dang cac dit liéu khong gian dia ly 3D cho viéc luu trix trinh chiéu,
tinh toan khong thong nhat [5], cac ddi tugng nhu cac cdy 16n trong thanh phd 1a tré ngai cho viéc
thu thap dit liéu anh bé mit cua cac toa nha ciing nhu duong phé. Do d6 voi mbi dic thu khu vyc
cu thé, can tinh toan nhiing giai phap phl hop nhu kha ning tai chinh, kha ning k¥ thuat, diéu kién
ty nhién va yéu cau, muc dich cua dir liéu khong gian dia ly thanh phé 3D can xay dung.

Céc phan mém pho bién hién nay nhu CityEngine, ESRI, Infrastructure Design Suite,
Autodesk, Bentley Map, Bentley, GeoMedia 3D Hexagon Geospatial, 5D Smart City, DbMAP
Flyer 3D, RCP hoan toan c6 thé thiét 1ap cac dir liéu khong gian dia ly thanh phé 3D tich hop cac
thdng tin thudc tinh [6]. Hon nita, viéc phan tich khdng gian, trinh chiéu ¢ thé thyc hién dya trén
dién toan dam mAy trén trinh duyét Web, d6 ciing 1a co s& dé c6 thé xu Iy dit liéu Ion cua thanh
phd thong minh. Pi cung v6i sy phét trien rat nhiéu cac phan mém phuc vu cho xéy dung thanh
phd 3D, dinh dang dir liéu 3D ciing rat phong pht nhu: STL, OBJ, DAE, 3DS, DWG, DGN,
JSON. Vi viée ¢6 qua nhiéu dinh dang dir liéu, phan mém xir Iy va sé luong cling nhu chat lugng
thdng tin can trong cac dit liéu khong gian dia ly 3D s& dan den su khong thong nhat vé dinh nghia
cac dbi tuong trong dit licu khong gian dia Iy Tai hoi nghj vé& xay dung mé hinh thong tin nam
2013 [3] d4 thong nhét tinh toan mirc d6 chi tiét (LoD) céc thdng tin chira trong mdi yéu té cua dir
liéu khong gian dia 1y 3D. D6 1a co sé dé phan chia naim mirc d6 chi tiét khac nhau cua dit liéu
khong gian dia ly thanh phé 3D gom LoDO, LoD1, LoD2, LoD3, LoD4. Trong d6 LoDO 1a mirc d6
chi tiét thip nhat chi ¢ bé mat dia hinh, LoD1 da bao gdm cac khdi nha vai thugc tinh khac nhau
trén bé mat dia hinh. LoD2 1a mic d6 LoD1 dd duoc thé hién cac hinh dang, cau trdc mai nha.
LoD3 1a mirc LoD2 dugc b sung cac chi tiét kién tric bén ngoai. LoD4 la mirc LoD3 di dugc b
sung cac kién trdc bén trong tda nha (Hinh 1).

Hinh 1. Cac mize do chi tiét cua dit liéu khong gian dia ly thanh phé 3D [7]
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Trong qua trinh xay dung co so dit liéu khong gian dia ly voi sy phat trién cua cac cong
nghé méi viéc thu thap dit liéu dia khong gian tré nén nhanh chong va dam bao do tin cay. Cac
anh chup, quét LIDAR thu duge c6 do phan giai khong gian, pho birc xa, s6 kénh phé ngay cang
cao dan dén cac dir liéu thu duoc ngay mét lon (Big data) [8]. Dleu nay thuc day cac cong ngh¢ vé
thiét bi may tinh xtr 1y cling nhu cac thuat toan t6i wu dé cung cp cac san pham yéu cau. Pay ciing
I& mot van dé& ma ra trong thoi ky phat trién cia CMCN 4.0.

I1. PE XUAT XAY DUNG CO SO DU LIEU KHONG GIAN DIA LY 3D POI VOI CAC
THANH PHO VEN BIEN - HA LONG, QUANG NINH TRONG BOI CANH BIEN POI
KHi HAU

2.1. Céc tiéu chuin qui dinh khi xay dung co sé dir liéu khong gian dia ly 3D

Nghién ctru nay dya trén thuc té didu tra dic diém cac ddi tugng ¢ thanh phd Ha Long, két
hop voi danh gia mirc d§ anh hudng cua bién doi khi hau dén cac hoat dong trong thanh phé dén sy
phat trién kinh té - x4 hoi va kha ning Gng pho cta nguoi dan dia phuong va chinh quyén db6i voi
cac tac dong tiéu cyc, cyc doan cua thoi tiét dé co thé danh gia dé xuit tiéu chudn vé dit liéu khong
gian phi hop dya trén nén tang 1a tiéu chudn CityGML va ISO19136. Cac mé ta cac dbi tuong
khong gian theo tiéu chuan khoa hoc s& dugc xay dung phi hop cho dic thi khu vuc thanh phd ven
bién. Df)ng thoi, cac budc thyc hién dé dua dit liéu da duoc dinh chuan vao hé thong ciing s& dugc
x4u chudi thanh cac quay trinh truc quan, 1am co s& cho viée - ap dung rong réi cho cac thanh phé co
dic trung twong tu. Pay 14 san pham quan trong, ¥ nghia thiét thuc, khong thé thiéu trong qua trinh
xay dung cac dit liéu khong gian dia 1y 3D thanh phé thong minh, ma chua dugc néu ra mot cach rd
rang trong cac nghién curu trudce day [9].

2.2. Cac cong nghé sir dung

Kha niang cong nghé 13 yéu tb mang tinh quyét dinh dén sy thanh cong ciia viéc xay dung
thanh phd thong minh. Cong nghé cho thanh phd 3D c6 thé noi dén cong nghé phan cimg va cong
nghé phan mém. Cong nghé phan ctng li€n quan dén kha nang thu thép, cap nhat va luu trtr, két ndi
hién thi cic thong tin vé thanh phd 3D [10]. Cong ngh¢ phdn mém trong mo x@y dung dur liéu
khong gian dia ly thanh pho 3D bao gdm phan mém xir 1y di liéu thu thap tir cac thiét bi phan cliing
(phan mém xir Iy anh), phan mém tich hop thong tin khong gian va thong tin thudc tinh, phan mém
hién thi va trinh chiéu, cap nhat thong tin. Nghién ciru nay s& tap trung vao dé xuat quy trinh xay
dung dir ligu khong gian dia ly thanh phé 3D ven bién théng minh tir CSDL UAV va cac CSDL dia
khong gian khac va cung cap nhitng giai phap vé viéc xay dung dit liéu khong gian dia 1y 3D cho
khu vuc d6 thi ven bién nham tap trung khai thac dit liéu khong gian dia Iy 3D cho tng phé voi
bién doi khi hau.

2.3. Phwong phap thuc hién

Céc budc thuc hién xdy dung dit liéu khong gian dia Iy 3D thanh ph théng minh ven bién da
dugc phac hoa day du. Nhiém vy khong thé thiéu 1a phai thyc hién kiém chimg danh gi4, hoan thién
quy trinh quy thuat da so bd néu 1én trude d6. Nghién ciru nay sé thuc nghiém khao sat dic diém
khu vyc thanh phé Ha Long danh gia cac phuong an, thiét ké bay chup anh bang UAV, thiét ké, do
n6i khong ché anh. Sau d6 thuc hién bay chup va xir 1y anh dé c6 dir liéu khong gian. Bén canh do,
céc phuong an do dac bd sung, thu thap dit liéu thudc tinh va két hop véi thong tin tir cac ngudn dir
lidu khac nhu ban dd, bao céo, quy hoach dé xay dung phwong an chuén hoa dir lidu va dwa vao hé
thong thir nghiém. Két qua thuc - nghiém s€ dugc danh gid, so sanh, dbi chiéu véi cac nghién ctru
trudc day dé dua ra nhimg dé xuét, cai tién quy trinh.
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Viéc thuc nghiém xay dung dir liéu khong gian dia Iy 3D thanh phé théng minh cho mét khu
vuc cua Thanh phé Ha Long la viéc hét sic can thiét can phai lam som dé khong nhiing phuc vu
cho dia phuong, ma 1a co so cho cac dé xuat mé rong xay dung thanh phd théng minh khac. Dir
lisu khong gian dia ly 3D can xay dung bao dam cho thanh phd théng minh thi can muc d6 chi tiét
(LOD3), twong ung ty 1 ban d6 1/500. Viéc cap nhat CSDL khéng gian dia ly 3D cho thanh ph
théng minh phuc vu canh béo, dy béo vé cac hién tuong tiéu cuc xay ra trong thanh phé thong
minh s& duoc cung cap sém nhat dé giam thiéu cac thiét hai vé con nguoi, mdi truong va hudng
khac phuc cac hién tugng do.

2.4. Quy trinh xay dung co sé dir liéu khong gian dia 1y 3D va co sé dir liéu hé thong cay
xanh phuc vu quan ly théng minh

Mbt vi du dién hinh cho trién khai d6i voi cac thanh phé ven bién khac & Viét Nam trong béi
canh bién d6i khi hau dang ngay cang de doa dén kinh té - xa hoi, ha ting cua cac khu vuc ven
bién. Hon nira, theo chu truong chung cia chinh phi Viét Nam vé phét trién thanh phé thong
minh, viéc xay dung dir liéu khong gian dia ly 3D cho thanh phd thong minh 1a xu huéng tat yéu
dbi voi cac d6 thi cua Viét Nam trong hién tai va tuong lai [11], [12]. Noi dung caa cac cong viéc
trong dé tai dugc tom lugc theo dd hinh tiép can dudi day.

Dzic,diém kinh
té, xa hoi

Dic diém dia hinh,
16p ph, kién truc,

bic diém bién d6i
khi hau khu vuc

nghién ciu dia chét.

Danh gia mirc 46 nhay cam cua * v
cong dong, nguy co thiét hai véi Danh gi4 kha ning tng pho cua
bien doi khi hau thanh phé vai bién déi khi hau

~ \ 4
Pua ra cac yéu cau vé céc loai,
mirc do chi tiét cua dir liu

Xay dyng cac tiéu chuan vé di liéu
khong gian dia ly 3D thanh phé théng
minh

J

\ 4
Pé xuat quy trinh xay dung dir h K& hoach bay do UAV, thu thap céc
ligu khong gian dia ly 3D thanh | loai dit liéu dia khdng gian can thiét

pho théng minh ven bien

J

\ 4
Xay dwng thir nghiém dik li¢u
khéng gian dja Iy 3D cho mgt khu
vuc caa thanh pho Ha Long

Xay dung dir liéu hé théng cay
xanh mét khu vurc cia thanh phé
Ha Long phuc vu quan ly, gidm sat
théng minh

Hinh 2. Pé hinh céch tiép cdn céc ngi dung cong viéc
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Cong viéc thyc hién bao gom: (1) céng tac chuan bi vé tiéu chuan cia CSDL khong gian dia
ly 3D va muc d6 chi tiét yéu cau d6i véi thanh phd thong minh; (2) tir cac yéu vé tiéu chuan, mirc
do chi tiét, tién hanh thu thap cac dir liéu dia khong gian can thiét nhu di liéu bay chup UAV, quét
LiDAR mat dat, chup anh s6 mat dat cac dbi tuong, cac dir lieu 2D khéc; (3) Xur ly cac dir lieu
theo tiéu chuan yéu ciu va tich hop thanh CSDL khong gian dia ly 3D dya vao cac cong cy, phan
mém theo cAc thuat toan da dé xuat; (4) Thu thap va xir ly cac dir liéu vé hé thong cay xanh trén
nén CSDL khong gian dia ly 3D phuc vu cho cong tac quan ly, giam sat cay xanh db thi hiéu qua.

III. KET LUAN

Dau tién dbi véi viéc xay dung thanh phé théng minh can phai ¢6 ha ting vé co so dit liéu
nén dé cd thé thiét ké, quy hoach khdng gian trén CSDL nén d¢6. CSDL khong gian dia ly 3D chinh
Ia nén dé phuc vu cac cong tac thiét ké, trién khai phét trién cac thanh phan cia thanh phé théng
minh 1én trén CSDL nén d6. Viéc xay dung CSDL khong gian dia ly 3D yéu cau cac budc thu thap
dir liéu tir cac cong nghé mai vai mirc do chi tiét vé khong gian cao va duoc chuan hoa theo cac
tiéu chuan quy dinh véi viéc xu ly khdi lugng dit liu Ion. Didu nay doi hoi hé thong phan cing,
phan mém va ning lyc chuyén mén cua ngudi thyc hién phai twong thich, phu hop va dap ung
duoc c4c yéu cau vé chuyén doi sé trong cupc CMCN 4.0.

Quy trinh d& xuét vé xay dung CSDL khong gian dia Iy 3D da m6 ta chi tiét cac budc cu thé
vé thu thap, xu 1y, tich hop céc di ligu dia khong gian. Ngoai ra, thi du vé xay dung CSDL cay
xanh trén CSDL khdng gian dia ly 3D nén dé phuc vu cdng tac quan ly va giam séat théng minh 1a
mot ¢ng viéc c6 ¥ nghia thuc tién dbi véi cac do thi théng minh & ven bién.
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CONSTRUCTION OF 3D GEODATABASE FOR SMART COASTAL CITY - HA LONG,
QUANG NINH IN THE CONTEXT OF INDUSTRIAL REVOLUTION 4.0

Le Thi Thu Ha", Nguyen Van Trung
Hanoi University of Mining and Geology
No.18 Vien Street, Duc Thang Ward, Bac Tu Liem District, Ha Noi
“Email: lethuhatdm1234@gmail.com
Abstract

In the context of Industry 4.0 for digital transformation, the construction of smart cities needs a
foundation of 3D geospatial database (3D GSDB). These 3D GSDBs are the first work that must be
done in order for other work to be done on the platform. The collection, processing and construction
of 3D GSDBs based on geospatial technologies including remote sensing technology, geographic
information systems (GIS), satellite positioning (GNSS) combined with techniques modern including
artificial intelligence technique, machine learning technique, multi-criteria analysis, and so on. In
addition, real-time information changes can be updated anywhere and anytime on the 3D GSDB
based on the use of WebGIS technology. This report summarizes the steps to build and update 3D
geospatial database for smart city. Besides, building and testing the green tree system in a part of Ha
Long city for smart management and monitoring. Information on warnings and forecasts about
negative phenomena occurring in smart cities will be provided at the earliest opportunity to minimize
human and environmental damage and how to fix them.

Keyword: 3D geospatial database, Smart city, Geospatial technology, WebGIS.
Ngay nhdn bai: 11.11.2020; Ngay phan bién: 22.11.2020; Ngay chdp nhén ddng: 15.12.2020.
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NG DUNG HQC MAY, HQC SAU
TRONG PHAN TiCH DI LIEU KHONG GIAN

Bui Quang Thanh
Khoa Bia 1y, Truong Pai hoc Khoa hoc Ty nhién, PHQGHN,
S6 334 Nguyén Tréi, Thanh Xuan, Ha Noi
Email: thanhbg@vnu.edu.vn

Tom tat

Tri tug nhan tao, hoc may, hoc sau la nhing huéng nghién ciru méi trong giai doan hién nay trong
nhleu linh vuc, trong dé c6 Khoa hoc Trdi dat. S gia tang ndang luc tinh toan va sw da dang vé
nguon di liéu tao diéu kién cho sw phét trién #ng dung phan tich khong gian, dac biét trong viec
ndang cao dg chinh xac trong phan logi sir dung dat, nghién cuzu tai bién thién nhién. Cac phuong
phép hoc mdy da va dang dwoc thur nghiém vai di ligu vien tham da dé phan gidi nhuw dnh vé tinh,
anh hang khong, di ligu tir thiét bi bay khéng ngieoi 14i (UAV), tap hop dir ligu dam mdy diém va
dem lai két qua kha quan. Ve mat ky thugt, cac ing dung vién tham dwoc chi phol bdi cac yéu to (1)
sw da dang vé dir liéu va mrau kiém Ch%rng (2) nang luc tymh toan cua hé thong dé hu,an Iyy,en md hinh
(3) thugt toan mai trong toi wu héa cau tric va tham so cua cac mo hinh. Nhéing yeéu t6 nay da néing
cao dé tin cdy cua két qud danh gid so voi cac phuong phdp truyen thong dueoc sir dung triede day.

Bai bao nay tdp trung trong vi¢c tong hop mét sé nghién ciru vé iing dung hoc may trong phan tich
diz liéu khong gian va mét sé hudng nghién ciru kha thi trong giai doan téi.

Tir khéa: Hoc may, hoc sau, lop phi mér ddt, tai bién thién nhién.

I. GIOI THIEU

Hién nay, dang chung kién su thay ddi nhanh chong khi cac cong nghé méi cho phép dir lidu
khong gian dugc sir dung theo nhiing céch thic mai trong moi nganh cong nghiép. Sy gia tang cua
dién toan dam may (cloud computing), Iuu trit khong gidi han (infinite storage) nhu cac dich vu nhu
Google, Amazon,... cam bién chi phi thp (low-cost sensor), hoc may (machine learning), tri tué
nhén tao (Art1ﬁc1a1 Intelligence), phén tich dir liéu 16n (big data analysis) va mang toc do cao dang
cung tao ra xu hudng mai, gop phan tong hop cac dir liéu lai va tir 46 ra quyét dinh trong tat ca cac
linh vic tir san xuat dén doi sdng con ngudi. Chung ta thay d6i véi tu cach ngudi str dung dir lidu,
sang ngudi tao ra dit lidu. Hién tai, cdu héi vé tam quan trong cia dit liéu khong gian di dwoc tra
loi, cdu hoi tiéb theo sé la dir liéu khéng gian sé thiic day cdc cudc cach mang cdc nganh tié’p theo
nhu thé nao?

/
/machine

/ Learning

Hinh 1. Giao thoa giita cdc linh vuc trong xu Iy du liéu (a) trude day, (b) hién nay [1]
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Phan tich du liéu néi chung va phén tich dir liéu khong gian ndi riéng dang c6 sy dich chuyén
dan sang xu the xir 1y dit liéu 16n, v6i sy xuat hién ciia cac ngudn cung dir liéu da dang (Hinh 1).
Ung dung vién tham dang budc vao mot ki nguyén méi véi su bung nd cua cac ngudn dir liéu 16n
dugc thu thap tir khong gian (space-borne, air-borne), cac thiét bi bay khong nguoi 1ai (UAV) hay tir
dam may diém (point cloud). Ngudn dir liéu nay dugc mé ta v6i 3 dic diém chinh (3V) bao gém
dung luong 16n (Volume), sy da dang cua kiéu dir lidu (Variety) va tbc do thu thap dir lidu
(Velocity). Viéc khai phéa nhiing dir liéu nay cho phép giai quyet cac bai toan lon trong viéc giam sat
qué trinh bién doi ctia tu nhién va nhan tao & qu mo toan cau. Kha ning tng dung vien tham duogc st
dung nhiéu trong nhiéu linh vuc, trong do6 cd tai blen thién nhién va phén loai/giam sat sy thay doi
16p phu be madt. Trong thoi gian gan day, su phat trién nhanh chong cua cac thiét bi thu nhan dir liéu
doi hoi can phai nghién ciru va phat trlen cac phuong phap méi (bao gom cac thuat toan tién xir 1y,
phan manh va phan loai) dé chiét xuat nang cao do chinh xac cia két qua phéan loai, d6 chinh xac
trong thanh Iap ban d6 nguy co tai bién thién nhién va dwa ra nhidu théng tin c6 gia tri hon nira.

I1. HOC MAY, HQC SAU TRONG PHAN TiCH TU LIEU VIEN THAM

Su ra doi cua cac phuong phap hoc may (cdc thuat toan phan loai, phdn manh hay céac thuat
toan toi wu hoa) hd tro tu dong hoa qua trinh phan tich anh da tao tién dé cho viéc nang cao do
chinh xac trong theo doi dién bién su thay doi trén bé mat Trai dat, cling nhu trong phan tich thanh
1ap ban dd nguy co thién tai. Céc phuong phap nay thé hién tinh hiéu qua trong viéc xur 1y cac dit
liéu c6 do phén giai cao bao gdém: anh vé tinh, anh hang khong va dir liéu tir thiét bi bay khong
ngudi 1ai. Mot sé phuong phap phap phd bién cé thé liét ké ra nhu Random Forest, mang noron
(Neural Network) hay may vécto ho tro (Support Vector Machine) da dugc sir dung cho viéc phan
loai anh theo doi bién dong voi nhidu thanh cong dang ké. Cu thé, mang noron xur 1y thong tin qua
céc 16p an (hidden layers) va cac nit mang (neurons) dé hoc dua trén cic mau huan luyén sau moi
vong 1dp [2, 3]. Hay phuong phap may vécto ho trg v6i kha ning xu 1y cdc dir liéu da chiéu va hoat
dong tot dbi v6i luong mau hudn luyén han ché _cling nhu mot s6 van de khac d& cap trong [4- 6].
Trong khi d6, phuong phap Random forest lai dé sir dung (khong yéu ciu cao dbi voi cac tham sd
phan loai) nhung van c6 d¢ chinh xac toan cuc cao [7, 8]. Ciing c6 thé két hop giita mang noron va
cac thuat toan t6i wu hoa nhu vi du trong (Hinh 2)
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Hinh 2. Vi dy 1:ng dung mang noron va thugt todn téi wu trong phdn loai 16p phui. Nguon [9]

C6 thé thdy, cac cach tiép can hoc may nay phu hop cho viéc chiét xuit cac ddi tugng thi
cong va g dung cho cac ki thuat phan loai ndng (shallow neural network). Tuy nhién, sy gia tang
ctia khdi luong, chung loai, toc do thu thap dir liéu (3V) s& gdy ra tic nghén trong luong phan tich
dit liéu (do cu tric ctia cic md hinh cii khong phut hop cho phén tich dit liéu 16n). Nhiéu nim gin
day phuong phap hoc siu (deep learning - DL), mang noron sau (deep neural network - DNN) ngay
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cang phd bién nhd vao kha ning vuot troi trong viéc nang cao do chinh xac cho cac bai toan xir Iy
dir liéu 16n [10]. DL, DNN dugc xdy dung trén co s6 (a) c6 nhiéu lugng dir liéu hon dé huin luyén
cac md hinh, dic biét cho cac bai toan phan loai can tdp mau dé kiém dinh (b) kha ning phan tich
xur ly dugc tang cudng, dac biét 1a viéc st dung céc bd xur ly dd hoa (GPUs) duoc tdi wu cho viée
giai quyét cac bai toan song song hoa hay xtr ly hiéu nang cao va (c) su xuét hién cac thudt toan
nang cao cho phép DNNs gidi quyet cac bai toan chuyén séu voi nhiéu dau ra khac nhau, dan dén
hiéu suat vuot troi soi véi cac klen trac truyén thong. Hinh 3, Hinh 4 trinh bay mot sé tmg dung cta
hoc sau trong phan tich tu liéu vién tham

Deep learning in
remote sensing
l
Image preprocessing Change detection Accuracy assessment Classificaiton
| |
2 L3 L3 ) ) L]
Fusi 5 . Resi . Land cover/land Scene Object
usion egmentation gistration use classification classification recognition

Hinh 3. Ung dung hoc sdu trong phdan tich tw liéu vién tham [11]

Trong cac md hinh hoc sdu, mang noron tich chap (Convolutional neural network - CNN) la
phuong phap duoc sir dung rong rdi nhit va di c6 nhiéu ung dung thanh cong trong nhin dang
khudn mat, xtr Iy ngon ngit tw nhién, phan loai hién trang sir dung dat, xu 1y dir liéu dam may diém
(Point Cloud). Véi uu diém trong xir 1y dir liéu 16n, CNN v6 cung hiru ich ddi véi cac nghién ctru
c6 str dung dit liéu vién tham va céc dir liéu khong gian khac. Vi du, CNN da duoc st dung rong ri
dé phan loai dir liéu anh vién tham c6 do phan giai cao [10, 12, 13], bao gdm phan loai hién trang
sir dung dat, phan loai canh quan va xac dinh ddi twong [10, 13-17], hodc cho nhan dang d6i tugng
tir dir liéu ddm may diém [18]. M6 hinh hoc sau dang 1a xu thé thé trong nghién ctru phan loai 16p
phu, tuy nhién véi dic diém phtc tap cta cac dang 16p phu khac nhau, cic mé hinh dung sin déi
khi khong dat dugc d9 chinh xac mong doi trong phan loai, do d6 viéc nghién ctru cac mé hinh méi,
thuat toan méi 13 can thiét va can duoc danh nhiéu sy quan tam hon trong giai doan toi.
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Hinh 4. Tan sudt xudt hién cac tir khoa ing dung hoc sau trong phan tich tu liéu vién tham[11]
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IIL. HQC MAY, HQC SAU TRONG NGHIEN CUU TAI BIEN THIEN NHIEN TAI VIET NAM

Viét Nam 1a mot trong nhitng qudc gia d& bi ton thuong nhat do tai bién thién nhién, dic biét
trong bdi canh bién d6i khi hau véi cac hién tugng cuc doan xdy ra di thudong ca vé cuong do, tan
sudt va khong tuan theo quy luat. Tai bién thién nhién tac dong dén hoat dong san xuat, sinh hoat
clia ngudi dan va nghiém trong hon giy ra cac ton that vé ngudi. Cac loai hinh thién tai phd bién ¢
Viét Nam bao gom (1) sat 16 dat, 1ii quét & ving nui (2) ngdp lut ¢ khu vuce d6 thi (3) han han va
chay rung ¢ vung cao Tay nguyén (4) Xam nhap man tai dong bang song Ctru Long va céc dai ven
bién. Viéc ngin chin cac tai bién nay 13 kho thyc hién trong ngan han, nhung céc tac dong tiéu cyc
¢6 thé duoc giam thiéu théng qua viée xdy dung cac ban dd khoanh ving nguy co va ké hoach
phong ngtra rui ro.

Trong bdi canh Cach mang 'Cong nghiép 4.0, viéc ung dung tri tu¢ nhén tao két hop véi dir
lidu 16n dang dong vai tro then chdt trong qua trinh hd tro ra quyét dinh, gitp cho viée mg pho véi
thién tai tro nén kip thoi hon. Nam bét duge xu thé nay, cac nghién ciru trong thoi gian gan day da
ting budc phat trién, hoan thién cac cong cu hd tro, tich hop ngudn thong tin phong phu, da dang,
bao gbém ca viéc khoi phuc cac dir lidu lich sir con thiéu, gop phan khong nhé vao viéc giam nhe rui
ro do thién tai gy ra. D& xuat ndy véi muc tidu tich hop cac thudt toan hoc may méi trong phén tich
di liéu v¢ tinh va dir liéu thoi gian 16n trong thanh 13p cac ban dd du bao nguy co voi do chinh xac
cao cho céac khu vuc c6 nguy co bi &nh hudng bodi nhiing tai bién néu trén, tir d6 phuc vu cho viéc
xdy dung cac giai phap tng pho va phuc vu ra quyét dinh.
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Hinh 5. Vi dy /ing dung mang nén tich chdp trong thanh ldp ban do nhay cam truot 16.
Nguon [19]

C6 nhiéu nguyén nhan duoc giai thich, nhung co6 thé suy luan rang, cac mé hinh dy bao nguy
co tai bién thién nhién hién c6 chua dap ung dugc tat ca cac yéu cau, do dic diém dia 1y cac khu
vuc khéac nhau va dic diém dit liéu duoc st dung. biéu nay doi héi can phai nghién ctru phat trién
cac md hinh méi, nhim nang cao chit lugng phan ving du bao nguy co. Cac mé hinh tri tué nhan
tao, ddc biét cac thuat toan hoc sdu va téi vu hoa da duge nghién ciru thanh cong trong nhiéu linh
vuc va hién ciing da c6 nhidu nghién ctru tng dung trong tai bién thién nhién. Vi du mot sb nghién
ctru ctia [20], tmg dung fuzzy logic [21], phén tich da chi tiéu va thudt toan két hop [11, 22-24], hay
nhu két hop voi cac thudt toan toi wu hoa [3, 25].

Cac nghién ciru vé ung dung hoc may, hoc sau va tri tué¢ nhan tao trong tai bién thién nhién
khong ngimg ting do sb luong tai bién ting thém ca vé sb lwong va cudng do, dic biét trong bdi
canh bién d6i khi hau. Tuy nhién, dé du bao dugc nguy co chinh xac, can ¢ thém hé thong cac cam
bién gén tai cac vi tri xung yéu nham thu thap dir liéu theo thoi gian thye nham néng cao do chinh
xéc trong canh bao. Dy 1a mot trong nhitng kho khan tai Viét Nam, do ngudn dau tu 16n trong viée
trang bi cac cam bién va hé thong mang lu6i quan tric.
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IV. OPENDATACUBE TRONG PHAN TiCH DU’ LIEU LON

Opendatacube 12 mot nén tang ma ngudn mo, dugc xdy dung boi cong dong tmg dung trong
viéc tich hop cac loai hinh dir liéu khong gian khac nhau (d6 phan giai khong gian) thanh mot hé
thdng quén 1y thong nhat. Khai niém vé dit lidu khéi sinh ra tir nhu cau phat trién co so ha tang Dir
liéu 16n phuc tap dé loai bo nhitng thach thirc li€én quan dén viéc su dung dong bo cac bd dir liéu da
chidu 16n. Nhirng thach thirc nay c6 thé dugc nhom thanh ba loai 16n: tiép can, xir Iy truéc va phan
tich. Trén co s& d6 xdy dung cac module phén tich (phan loai anh, phan tich thanh 1ap ban do tai
bién thién nhién) dé tan dung kha ning phan tich dir liéu 16n cta hé théng. Viée xay dung dugc hé
théng opendatacube tao diéu kién thuan loi cho viéc truy cap dir liéu, dam bao ré‘mg lugng dir li€u
phong pht nay c6 thé dugc khai théc tot hon boi cé ngudi xdy dyng dif lidu va ngudi sir dung dix

liéu cudi cung.
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Hinh 6. M6 hinh Opendatacube trong phan tich di ligu khéng gian lon
Nguon https://www.opendatacube.org/

Viéc 1am cha hé théng luu trix, phan tich dit liéu vé tinh 16n thuc ddy viéc chia s& dit lidu
khong gian trong cong dong (nha quan 1y, nha khoa hoc, nguoi dan dia phuong) va tir d6 nang cao
gia tri cua vi€e st dung tu liéu v€ tinh trong cac hoat dong quan 1y tai nguyén va phong chong thién
tai. Viéc 1am chii dugc cong nghé vé tinh va cac tng dung hd tro t6t cho gido duc bat dau tai cac
bac hoc dau tién, dé hoc sinh c6 thé lam quen vai dit liéu c6 tinh xac thuc cao (scientifically-based
evidence) phuc vu cho muc ti€u lau dai xay dung xa hoi dua trén dir liéu khong gian (spatially-
enabled society).

V. KET LUAN

Bai bao nay tom luge mot s6 vi du vé viée ing dung céc thuit toan hoc may, hoc sau trong
phén tich dir liéu khong gian, dir li¢u khong gian 16n trong nghién clru phan loai 16p phu va tai bién
thién nhién. Viéc tmg dung cac mé hinh moéi 1a tit yéu, va dugc hd tro boi cac hé thdng tinh toan
hiéu ning cao cho phép xur 1y dit liéu voi thoi gian nhanh, c6 thé dap Gmg duoc cac bai toan yéu ciu
thoi gian thuc, gan thyc hién nay (nhu canh bao sém tai bién thién nhién). Tuy nhién, ngoai cac
ngudn dir liéu thu duge tir vé tinh, may bay van can thiét phai c6 cac ngudn do dac tai mat dét (tir
cac cam bién), dé tich hop ning cao dwoc do chinh x4c va tin cdy trong két qua diu ra.
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Trong dléu kién thuc tién dat nuéc va hudng t6i muc tiéu phat trién bén vimng trong bdi canh
hoi nhép toan cau cong tac dao tao linh vyc thong tin dia khong gian (Geospatial information) cua
Viét Nam dang can c6 nhiing thay do1 dé phu hop hon voi su d6i méi vé cong ngh¢, voi nhu cau
cua dat nudc va voi xu hudng phat trién cua thé gi01, déc bit trong bbi canh nén Cong nghiép 4.0.
Nhu cau ngudn nhan lyc trong linh vuc nay con rat 16n do cac bai toan méi phat sinh cung véi
ngudn tu lidu da dang. Do d6, viéc xay dung cac chuwong trinh dao tao c6 cach tiép can lién nganh,
lién thong nhiéu cép dd, hudng téi chét luong cao, can duge dit ra va thue hién mot cach nghiém
tic, khoa hoc dé bu dép cho nhitng thiéu hut hién nay. Py 1a trach nhiém cua ca cong dong khobi
quan 1y nha nuée, doanh nghiép co s dao tao trong viéc dinh huéng ngudn nhén lyc dé giai quyét
cac nhiém vu trong giai doan tiép theo.
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Abstract

Artificial intelligence, machine learning, deep learning have become trending topics because of
broad applications in many fields, including geoscience. The increase in computational capacity and
multiple sensor platforms have made geo-located data overwhelmingly available for spatial analysis,
especially for accurate classifications of landuse/landcover and natural hazard analysis. Machine
learning applies predominantly to the classification of satellite images, aerial photo, unmanned
aerial vehicle (UAV) data, point clouds with considerable achievements. Technically, current
applications of remote sensing are dominated by (a) more data available for training supervised
classification models, (b) more powerful computation platforms in training machine learning models
(c) fast-growing development of algorithms to facilitate deeper neural networks. These
characteristics lead to superior performance compared to more traditional shallow architectures.
This paper reviews current applications of machine learning in spatial data analysis and points out
future trends.

Keywords: Machine learning, deep learning, landcover, natural hazard.
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CHE TAO MAY BAY KHONG NGUO'l LAl CANH CU'NG, CAT CANH
THANG DUNG (FIX-WINGS VTOL) TICH HOP HE THONG IMU-GNSS
THU NHAN D LIEU THEO CONG NGHE TRAM THAM CHIEU AO
(VRS) PHUC VU T DPONG HOA CONG TAC THU THAP DI LIEU BIA
KHONG GIAN DO CHINH XAC CAO

Lwu Hai Au’’, Ngb Thij Lién?, Lwu Hai Bang?, Phan Tuan Anh® Pham Minh Hai'
'Vién Khoa hoc Po dac va Ban d6
479 - Hoang Quéc Viét, Cau Gidy, Ha Noi
2\/ién Khoa hoc va Cong nghé Giao théng van tai
1252 Puong Lang - Péng Pa - Ha Noi
3Cuc Do dac Ban db va Thong tin Dia ly Viét Nam
S6 2 - Bang Thiy Tram, Bic Tir Liém, Ha Noi
“Email: haiauvnc@gmail.com

Tom tit

Hién nay, viéc ing dung thiét bi bay khong nguoi 1ai (UAV) trong cong tac thu thap di ligu dia
khéng gian dé chinh x&c cao ngay cang phé bién. Ngoai nhu’ng wu diém nhw kha nang thu thap dit
ligu lon trong khodng thoi gian ngan va qué trinh xi Iy anh gan nhuw ti d@éng hoan toan, cac thiét bj
UAV hién nay con duoc trang bi kha nang dinh vi tam anh d¢ chinh xac cao tien t6i tw dong hoa
hoan toan cong tac thu thap dif liéu dia khong gian. Tuy nhién, céc thiét by UAV dang si dung cho
nganh Khoa hoc Trdi dat, Mé va Méi trirong hién nay hau hét 1a thiét bj nhap khdu véi gia thanh cao
va kha nang xdy ra rui ro trong qua trinh bay chup Ién do vy viec phét trién, lam chs cong nghé ché
tao thiét bj la viéc 1am can thiét. Bai béo nay gisi thiéu thiét bj UAV canh cirng, cat canh thang dimg
(FIX-WINGS VTOL) VRS-UAV c6 tich hgp hé thang IMU-GNSS thu nhdn di liéu theo cong nghé
tram tham chiéu do (VRS) do nhém tac gid phat trién dé tién téi tw dong héa hoan toan cong tac thu
thap diz liéu dia khéng gian dg chinh xac cao. Thiét bj da duwoc danh gid do chinh xac va dwa vdo
thuc nghiém.

Tu khéa: May bay khong nguoi lai, VTOL, IMU-GNSS, bay chup dnh, VRS-UAV.

I. PAT VAN PE

Trén thé gidi, cong tac thanh 1ap ban dd dia hinh tmg dung thiét bi bay khong nguoi 1ai
(UAV) da rét pho bién. Cung véi viée hoan thién thuat toan trong cong tac xtr Iy ndi nghiép, cac hé
thong phuc vu thu nhan dir liéu ngoai nghiép ciing phat trién manh mé&. Qua trinh phét trién hé
thdng phuc vu thu nhan dit liéu ngoai nghiép trén thé gidi hién nay dién ra theo cac hudéng nhu: ting
tinh co dong ctia hé théng thiét bi, tang $6 lugng va chét luong dir liéu thu nhan, giam gia thanh,...
Mot sb nghién ctu da deé cap téi viée xac dinh vi tri va trang thai cla thiét bi bay khéng nguoi lai sir
dung thiét bi IMU, GNSS va Camera [5, 6]. Trong xu thé d6, cic hang san xuat hé théng thu nhan
dir liéu hang d4u hién nay nhu Trimble - My, Sensefly - Thuy Sy, Aeromao - Canada,... da phat
trién nhimg hé¢ thong thiét bi duoc tmg dung phd bién trong cong tac thu nhan dit liéu phuc vu thanh
1ap ban db dia hinh céc loai ti 18.

Hién nay, mang Iudi tram CORS cua Cuc Po dac Ban dd va Thong tin Pia ly Viét Nam da
co ban hoan thién va di vao khai thac sir dung véi 65 tram GNSS CORS trén 1anh tho Viét Nam véi
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muc tiéu co ban va quan trong nhét 13 cung cép dich vu s6 liéu hiéu chinh dd chinh xac cao, phuc
vu cho tét ca cac img dung xdc dinh vi tri va dan duong trong ché do thoi gian thyc dya trén nén
tang truyen s6 lidu qua internet. Hé thong tram CORS ra doi d tao diéu kién cho viéc nghién clru
phat trién cong nghé VRS ting dung trong cac cong tac trac dia ban d0. Cung véi d6 1a sy phat trién
clia cong nghé thanh 14p ban do dia hinh biang may bay khong ngudi 14 UAV & Viét Nam [3, 4],
nhom nghién ciru da ché tao thiét bi may bay khong ngudi 1ai canh cing, cit canh thing dimg co
tich hop thiét bi GNSS/IMU thu nhén dif liéu theo cong nghé tram tham chiéu ao (dugc goi tén la
VRS-UAV).

II. CAC LOAI THIET BI BAY KHONG NGUOI LAI (UAV)

Céc loai’ thiét bi UAV va bd cam phé b~ién hién nay gém: UAYV dang lén théng, UAYV dang
canh bang, thiét bi bay khong nguoi lai dang hon hop.

UAV dang 1én thang c6 hai hoai: mot dong co (helicopter) hay nhidu dong (multirotor)
nhung hién nay loai nhiéu dong co dugc sir dung rong rai hon va dugc cac hang 1on trén thé gioi
phat trién rat da dang nhu loai UAV 04 dong co md4-1000 (Hang Microdrone Thuy s¥), Phantom
(ctia Hang DJT). Loai UAV 1én thing nay ¢ nhiing uu diém nhu sau: do sir dung nhiéu dong co nén
strc nang tuong dbi 16n nén c6 kha nang lap 14n nhiéu bo cam bién khac nhau; c6 kha ning bay theo
cac quy dao phuc tap, bay theo tuyén hoic treo dung. Tuy nhién, thiét bi nay ciing c6 mot s6 nhugc
diém nhu: thoi gian bay ngdn khoang 10 phut d6i voi may bay DJT hogc 40 phut d6i voi may bay
cia Hang Microdrones. Do thoi gian bay ngan nén anh huong rat 16n dén hiéu sut cong viéc. Toc
d6 gio ti da dé thiét bi bay on dinh twong ddi thip do vay trong diéu kién gio to khong thé thuc
hién dugc cac chuyén bay.

V& UAV dang canh bang, trén thé gidi co mot s hing da ché tao thanh cong va dwa vao tng
dung trong thuc té hiéu qua cic thiét bi bay dang canh bang nhu: UAV Trimble UXS5 (ciia Hing
Trimble My), UAV Ebee, SwingletCam (ciia Hang SenseFly, Thuy sy), UAV GeoScan (Hang
Geoscan, Nga). UAV dang canh bang duogc khai thac trong linh vuc tric dia ban db phd bién hon do
nhiing tinh nang vugt trdi cia minh nhu: thoi gian bay chup lau, do on dinh cao, chiu duoc tde do
gi6 16n, van hanh hé thong don gian. Tuy nhién, UAV dang niy ciing c6 mét vai nhugc diém do 1a:
thuong duogc thiét ké v6i mot sd luong han ché cac loai may anh di kém, it ¢6 kha ning mé rong;
khong c6 kha ning bay treo, bay chup anh xién bi han ché; cat ha canh can mot khu vyc bai dap kha
rong, tiy vao timg chung loai UAV nhung trung binh béi cat ha canh kich thudc khoang 50 x 100
m (UXS5); ha canh bé‘mg bung hodc b@fmg du do vay than UAV dé bi xudc, hong hoc thiét bi, vat
mang nén nhanh phai thay thé.

Thiét bi VRS-UAV 1a thiét bi bay khong ngudi 1ai dang hdn hop véi muc dich tich hop diém
manh ciia UAV dang 1én thiang va UAV dang canh bang, dong thoi han ché tdi da cac khuyét diém
ctia chung. Loai UAV nay c6 uu diém chi cin mot bii trong cat ha canh nhé (nhu UAV 1én thing),
nhung khi vao tuyén bay thi bay véi téc d cao, tinh 6n dinh tot (nhur UAV canh bang) do d6, hiéu
suat lam viéc dugc tang l1én dang ké nhat 13 & nhitng khu vuc kho chon duoc bai cat ha canh va thoi
tiét khong thuan loi.

1L GIOI THIEU MO HINH THIET BI BAY KHONG NGUOI LAI CANH CUNG, CAT
CANH THANG DPUNG (FIX-WINGS VTOL) TiCH HQP HE THONG IMU-GNSS THU
NHAN DU LIEU TRAM THAM CHIEU AO (VRS)

3.1. Céu tao thiét bi
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M0 hinh thiét bj bay khong ngudi lai Fix-wings VTOL tich hop hé thong IMU-GNSS thu
nhan dix liéu theo cdng nghé tram tham chiéu ao gom cac thanh phan chinh sau day:

- Thiét bi bay Fix-wings VTOL;

- Thiét bi camera;

- Thiét bi dinh vi GNSS;
- Thiét bi IMU.
Thiét bi UAV
Tram,
Nang tham
lwong Céng chiéu
COM hoat
dong lién
l tuc
CORS

v v A
| GNSS/IMU H Camera/IMU H Bo digu khién ‘

Hinh 1. M6 hinh tich hop vat Iy hé théng thiét bi cia VRS-UAV

Hinh 2. San phdm thiét bi VRS-UAV
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3.2. Nguyén ly hoat déng theo cong nghé tram tham chiéu ao (VRS)

Thiét bi st dung dich vu do dong thoi gian thuce trong hé toa do VN-2000, h¢ d6 cao qudc gia
thong qua giai phap cong ngh¢ dinh vi tram tham chiéu a0 (VRS) cung cap boi mang ludi tram dinh
vi vé tinh quéc gia. Thiét bi GNSS tich hop trén UAV déng vai tro 1a thiét bi Rover.

Xung quanh khu vy bay chup phai co it nhat 3 tram tham chiéu ¢ dinh hoat dong lién tuc
(CORS). Tram diéu khién xir 1y trung tdm dugc trang bi cic phan mém c6 kha ning phan tich, tong
hop cac dir liéu thu dugce tir cac tram CORS va Rover nhu céac ph?m mém GPSNet, GPServer hoic
CRNet. Sau khi nhan thong diép thong qua chudan NMEA tir Rover gan trén UAV, may chu trung
tam s& gri lai tin hiéu hiéu chinh théng qua chudn RTCM t&i Rover. Rover str dung tin hiéu RTCM
tir tram diéu khién xr Iy trung tdm dé cap nhat lai vi tri cia minh va tiép tuc guri vi tri méi ctia minh
vé tram diéu khién xtr Iy trung tdm. Luc nady may chu trung tdm mdi tinh toan cho ra tin hiéu hiéu
chinh RTCM méi, cac thong tin hiéu chinh RTCM nay 1a vi tri ctia tram tham chiéu 4o ngay sat véi
Rover [1].

Pointsition coorodinates/NMEA

Server Cuc Do Pa
—PBan 48 va Théng
tin Bia ly Viét Na

CORS

Hinh 3. So d@6 hoat déng cua thiét bi VRS-UAV ciing véi hé thang tram tham chiéu hoat dgng lién tuc

36



KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU IlI

3.3. Thong s k¥ thuat

Bdng 1. Bang thdng sé kj thudt cia hé thang thiét by

STT N@i dung Thong so ky thuit
UAV

1 Trong lugng cat cnh 13 kg

2 Toc do toi da 5m/s

3 Strc chong gio 10 m/s

4 Thoi gian bay 90 phit & @6 cao 100 m trén mat bién

5 Tan so6 hoat dong 902-928 MHz

6 Do léch tdm GPS (PPK) (x,y, h) £(0,394; 0,611; 2,073)

7 Gia tri hiéu chinh vi tri tdm anh (x,y, h) £ (0,026; 0,137; 0,521)

8 Do chinh xac ban do Do chinh xéac cua ban doé dia hinh dugc thanh lap sé
phu thudc vao nhiéu yéu té nhu anh sang, d6 6n dinh
ciia UAV va céc yéu td khac.

9 | b6 phan giai mat dat 5 cm/pix

CAMERA

10 | Cam bién Cam bién APS-C (23,5 x 15,6 mm), Exmor CMOS

11 | Kich thuéc anh chyp Khi chyp ty I¢ 16:9:

L: 6000 x 3376(20M), M: 4240 x 2400(10M), S: 3008
x 1688(5.1M)

Khi chup ti I€ 3:2:

L: 6000 x 4000(24M), M: 4240 x 2832(12M), S: 3008
x 2000(6.0M)

12 | Tdc 46 ma cira trap Ddi vai anh tinh: 1/4000 to 30 sec, Bulb

13 | binh dang anh JPEG

14 | HO tro gan thém thé nhg Co

PIN
15 | Cdng suat 1W
GNSS

16 | Haitanso GPS L1+L2, Glonass G1, Beidou B1+B3

17 | Tan suat xuat dit liéu 10 Hz

18 | Do chinh xac dinh vi - B6 chinh xac khi do doc lap: Phuong ngang: 1,5 m,
phuong dung 3,0 m.

- Do chinh x&c PPK: P. ngang: 10 mm + 1 ppm, P.
dang: 15 mm + 1 ppm.
Do chinh xac khi di chuyén 0,03 m/s.
Thoi gian xac dinh toa d6 1an dau: <50 s.
Thoi gian khéi dong: < 10 s.
Hé thong diéu khién
19 | Piéu khién ty dong Co
20 | biéu khién cam tay Cé
IMU

21 | Pién ap su dung 3~5VvDC

22 | Dbién ap giao ti€p 3~5VDC

23 | Chuan giao tiep 12C

24 | Gia tri Gyroscopes +/- 250 500 1000 2000 degree/sec

25 | Gia tri Acceleration +/- 29, +/- 49, +/- 8g, +/- 169
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IV. THU'NGHIEM THIET BI TRONG CONG TAC THANH LAP BAN PO PIA HINH TI
LE LON
4.1. Khu vuc thi nghiém

Cong téc thir nghiém dugc tién hanh tai khu vuc thon C6 Rua, xa Phi Man, huyén Quéc Oai,
Thanh pho Ha Ndi voi tong dién tich 64 ha.

Hinh 4. So do thiét ké tuyén bay khu viec thir nghiém
4.2. Quy trinh thyc hién

[ Cong tée chudn bj ]_

Thiét ké bay chyp va

danh déu mde khing ché

N Tao ra cac tram Base ao tir
Bay chup ngoai thue dja
tram CORS

[ Xit Iy dit liu cac yéu té dinh hudng ngoai ciia anh ]

I

Xir ly dir ligu anh UAV véi cde tham sé
dinh hudng ngoai cia anh o bude rén

S hoa, bién tap ban do
Dia hinh

Kiém tra, nghiém thu san
phim
Giao ndp san pham

Hinh 5. Quy trinh thanh ldp ban do dia hinh sir dung thiét bi VRS-UAV
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Buwéc 1: Cong tic chudn bi

- Thu thap cac tu li¢u ban dd dia hinh khu vyec thi cong.

- S6 liéu toa do, do cao cac diém khéng ché Nha nuéc co trong khu vyec.

- Thu thap vi tri cac tram CORS gan khu do.

- Chuan bi day dii vé nhan Iyc, kiém tra may moc, thiét bi phuc vu cong tac bay chup anh.

- Lién h¢ co quan nha nuéc, chinh quyén dia phuong lam thu tuc va xin cAp phép bay cho
thiét bi UAV.

Buwéc 2: Thiét ké bay chup va danh diu méc khéng ché

- Xac dinh ti 18 ban d6 can thanh lap.

- Tinh toan d6 phan giai mat dat GSD tuong (mg vdi ti 18 ban d6 dia hinh can thanh lap.
Bdng 2. Ti 1¢ ban do va gia tri GSD turong img

Ti I ban dd Do phan giai mat dat
1: My (GSD) cm
1:500 3,5-5

1:1000 7-10
1:2000 14-20
1:5000 35-50

- Do pha doc it nhat 1a 75 %, d6 phua ngang it nhat I1a 60 %.
- X4c dinh d6 cao bay chyp: H = {a x GSD x f)/(5, = 100)
v6i: H 1a do cao bay dugc thiét ké cho UAV (m);
GSD la do phan giai mat dat (kich ¢& diém anh can chup (cm));
a 1a d6 rong cua anh chup tinh bang pixel (image width);
fla do dai tiéu cu ctia may anh (focal length);
S. la chiéu rong cua cam bién thu nhan anh cia may anh (sensor width).

Nhép céc théng sb vé d6 cao bay chup, thdng sé camera nhu tiéu cw, kich thudc anh chup,
kich thudc cam bién thu nhan, thong sé do phu doc, d6 phi ngang yéu cau va téec do bay cia UAV
vao phan mém thiét ké bay chuyén dung. Phan mém s& ty dong tinh toan céc gia tri do phan giai
mit dat, tbc do chup anh, thoi gian bay, sé duong bay, sé anh va dung lugng anh,...

- Danh dau mébc khdng ché anh: s lwong tir 2-4 diém & c4c vi tri dé quan sat, nén dét 6n dinh.
Buwoc 3: Tao ra tram base do tir cac tram CORS
- C4c tuyén bay phai nam trong khu vuc bao phi ciia hé thong 3 tram CORS.

- D& dam bao tinh dong b khi xir 1y dir liéu toa do tam anh, truéc khi tién hanh bay chup,
dau thu GNSS trén may bay UAV phai duoc cai dat ché do thu dir liéu 1 s mét dix liéu gidong voi
h¢ thong 3 tram CORS.

Bwoc 4: Bay chup ngoai thue dia
- C4c thong s bay chup duoc cai dat nhu da thiét ké va tién hanh bay chup.
- Két thac bay chup tién hanh trat s6 ligu.
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Buwéc 5: Xar Iy diz liéu cac yéu té dinh hwéng ngoai cia anh

- Sau xir ly, cac yéu té dinh huéng ngoai cua anh s& dugc gan lai anh bang phan mém x Iy
toa do tdm anh cua de tai dé thuc hién cbng tac xir ly tiép theo.

Buwéc 6: Xar Iy diz liéu anh UAV véi cac tham sé dinh hwéng ngodi ciia @nh & buéc trén

- Dit liéu anh UAV dugc xir ly bang cac phan mém chuyén dung nhu Agisoft Photoscan,
Pix4D,...

- Sau khi xir ly xong tién hanh phan loai tu dong dir liéu dam may diém thanh 16p ground
points va non-ground points phuc vu thanh 1ap md hinh DEM va DSM.

- Chuéan héa m6 hinh DEM cén sir dung két qua khao sat va cac nguon tu ligu khac. Trong
trueong hop can thiét phai tién hanh do dac bo sung tai thuc dia.

Buwéc 7: Sé hoa, bién tdp bdn do dia hinh

Cong tac sé hoa ban dd dia hinh tir anh UAV duoc tién hanh bang phan mém Microstation
nhu sau:

- Thiét ké chung (Tao file design, tao bang phan 16p ddi twong, tao ki hiéu ban do).

- Vécto hoa (V& cac ddi twong dang duong, vé cac dbi twong dang bao ving, v& cac doi
tuong dang diém,...).

- Hoan thién dit liéu (Kiém tra stra 16i theo cac dbi tuong).

- Bién tap ban d0 dia hinh (Theo Quy dinh s6 19/2019/TT-BTNMT quy dinh k§ thuét vé ndi
dung va ky hiéu ban do dia hinh quéc gia ti 1€ 1:2.000, 1:5.000).

Buwéc 8: Kiém tra nghiém thu

Tién hanh kiém tra, nghiém thu theo cac quy dinh hién hanh.
Buwoéc 9: Giao ngp san pham.

Céc dit liéu, san pham giao nop gom:

- San pham ban db dia hinh.

- Toan bo sb lieu gde tir thiét bi UAV, IMU, GNSS, anh chup dang sé va cac két qua tinh
toan trung gian.

- Mb hinh s6 d6 cao DEM dugc luu trit & 2 dinh dang GRID nhi phan va ASCII kém theo
siéu dir liéu (Metadata).

- File dir liéu dam may diém & dinh dang LAS (LAS format).
- C4c tép tin binh d6 anh sé ¢ dinh dang GeoTIFF.

- M6 hinh s bé mat DSM dugc luu trir ¢ 2 dinh dang GRID nhi phan va ASCII kém theo
siéu dit liéu (Metadata) hoic & cac dinh dang khac néu c6 yéu cau.

4.3. Panh gia két qua

Danh gia sai s6 vi tri ton tai tai cac diém khéng ché:
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Bdng 3. Sai s6 ton tai tai cdc diém khong ché

Tén diém | x error (cm) | y error (cm) | z error (cm) | T otal (cm) | Image (pix)
KCAO01 1,66334 0,137805 | -0,254459 | 1,68832 0,475 (9)
KCA02 | -0,158629 | 0,0937412 | 0,0670723 | 0,196085 | 0,353 (10)
KCAO03 -1,06204 -0,370579 | -0,018188 | 1,12499 | 0,464 (11)
KCA04 | -0,363587 | 0,0910238 | -0,0130192 | 0,375034 | 0,526 (8)

Total 1,00648 0,208202 0,13205 1,03624 0,455

Danh gia sai s6 Vi tri tai cac diém kiém tra:

Bdng 4. Sai s6 Vi tri tai cdc diém kiém tra

Toa do diém kiém tra do dac

T (;r(f;.n Toa d6 diém kiém tra tir md hinh ngodi thue dia Sai 6 vi tri
iem

y (m) x (m) h(m) | y(m) x (m) h(m) |Ay(m) | Ax (m) |Ah (m)
1 | KT1 |555178.624| 2317924.030|24.626| 555178.673 | 2317924.043| 24.537 0,049| 0,013] -0,089
2 | KT2 |555637.520| 2318487.007 |22.424| 555637.590 | 2318487.043| 22.412 0,070| 0,036] -0,012
3 | KT3 |555639.216| 2318475.311(22.108| 555639.156 | 2318475.256| 22.115 -0,060| -0,055| 0,007
4 | KT4 |555057.037| 2317994.995|31.149| 555056.994 | 2317994.946 | 31.168 -0,043| -0,049| 0,019
5 | KT5 [554993.813| 2317745.028|31.713| 554993.898| 2317744.974| 31.794 0,085| -0,054| 0,081
6 | KT6 [555323.080| 2318333.360|28.844| 555323.097 | 2318333.340| 28.848 0,017| -0,020| 0,004
7 | KT7 |555322.416| 2318334.090|28.854| 555322.415| 2318334.080 | 28.807 -0,001| -0,010| -0,047
8 | KT8 [555360.055| 2318373.719(28.111| 555360.014| 2318373.720| 28.069 -0,041| 0,001| -0,042
9 | KT9 [555353.588| 2318372.906 |28.087| 555353.629| 2318372.909 | 28.103 0,041| 0,003| 0,016
10 | KT10|555416.764| 2318320.559 |28.476 | 555416.785 | 2318320.508| 28.508 0,021| -0,051| 0,032
11 |KT11|555480.006| 2318297.884|26.434| 555480.020 | 2318297.862| 26.403 0,014| -0,022]| -0,031
12 |KT12|555477.086| 2318291.992|26.522| 555477.103 | 2318291.997 | 26.473 0,017| 0,005| -0,049
13 | KT13|555346.356| 2318172.985|30.168| 555346.387 | 2318172.971| 30.171 0,031| -0,014| 0,003
14 |KT14|555344.493| 2318169.701|30.180| 555344.521 | 2318169.698| 30.185 0,028| -0,003| 0,005
15 |KT15|555509.452| 2318228.587 |23.737 | 555509.495 | 2318228.573| 23.696 0,043| -0,014|-0,041
16 | KT16|555513.662| 2318225.532|23.695| 555513.688| 2318225.571 | 23.702 0,026/ 0,039| 0,007
17 |KT17|555517.032| 2318266.397 |23.563 | 555517.045 | 2318266.424| 23.544 0,013| 0,027|-0,019
18 | KT18|555514.623| 2318268.221|23.558 | 555514.664 | 2318268.197| 23.590 0,041| -0,024| 0,032
19 |KT19|555531.930| 2318297.099|23.517 | 555531.902 | 2318297.073| 23.496 -0,028| -0,026| -0,021
20 |KT20|555547.373| 2318313.069 |23.401| 555547.329| 2318313.052 | 23.342 -0,044| -0,017| -0,059
21 |KT21|555546.565| 2318285.456 |21.435| 555546.537 | 2318285.465 | 21.468 -0,028| 0,009| 0,033
22 |KT22|555544.990 | 2318286.631|21.507 | 555544.978| 2318286.590 | 21.454 -0,012| -0,041| -0,053
23 |KT23|555545.076| 2318236.739|20.397 | 555545.063| 2318236.760| 20.376 -0,013| 0,021]| -0,021
24 |KT24|555502.565| 2318257.593|23.545| 555502.577| 2318257.639 | 23.576 0,012| 0,046| 0,031
25 | KT25|555504.844| 2318270.636|23.638| 555504.848 | 2318270.609 | 23.594 0,004| -0,027| -0,044
26 | KT26|555383.265| 2318158.232|29.459| 555383.317 | 2318158.206 | 29.411 0,052| -0,026] -0,048
27 |KT27|555317.968| 2318424.917|27.797| 555318.000 | 2318424.961| 27.871 0,032| 0,044| 0,074
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- ;?” Toa d6 diém kiém tra tir md hinh Toa d@féir; lt(l‘:ggz do dac Sai s6 vi tri
icm

y (m) X (m) h (m) y (m) X (m) h (m) |Ay (m) | Ax (m) |Ah (m)
28 |KT28|555396.177| 2318152.557|29.182| 555396.180 | 2318152.482| 29.135| 0,003| -0,075| -0,047
29 |KT29|555398.542 | 2318141.65529.027| 555398.501 | 2318141.652| 29.011| -0,041| -0,003| -0,016
30 |KT30|555396.525| 2318138.372|29.070| 555396.550 | 2318138.409| 29.048| 0,025| 0,037] -0,022
31 |KT31|555420.024| 2318190.368|28.989| 555420.033 | 2318190.327| 29.001| 0,009| -0,041| 0,012
32 |KT32|555356.379| 2318295.149|29.444| 555356.381 | 2318295.140| 29.470| 0,002| -0,009| 0,026
33 | KT33|555357.847| 2318293.746|29.443| 555357.812 | 2318293.767| 29.452| -0,035| 0,021| 0,009
34 | KT34|555357.430| 2318302.926|29.193| 555357.371 | 2318302.956 | 29.227| -0,059| 0,030| 0,034
35 | KT35|555344.358| 2318290.872|29.659| 555344.372 | 2318290.882| 29.687| 0,014| 0,010| 0,028
35 |KT36|555270.071| 2318264.481|30.574| 555270.038 | 2318264.518| 30.538| -0,033| 0,037/ -0,036
Nmax =
M, = 0,0439| 0,089

Gié tri sai sO vi tri cta céc diém kiém tra dugc xac dinh tir md hinh sau xir ly anh bang
phuong phap bay chup anh UAV tich hop thiet bi GNSS/IMU va phuong phap do GPS nhu sau:

My

hmax

=+0,044 m

+0,089 m

trong d6: My, - Sai s6 trung phuong xéac dinh vi tri mat phang, hyex - Sai s6 do cao I6n nhat,

(1)
2

Két qua danh gia phuong phap dat d6 chinh xac thanh 1ap ban d6 dia hinh cho khu vyc dia

hinh dong bang cac loai ti 1§ tir 1:5000 dén 1:500 theo “Thong tu s6 68/2015/TT-BTNMT ngay 22
thang 12 nam 2015 ctua BO Tai nguyén va Moi truong quy dinh k§ thuét do dac tryc tiép dia hinh
phuc vu thanh 13p ban d6 dia hinh va co sé dit li€u nén dia 1y ti 1¢ 1:500, 1:1000, 1:2000, 1:5000.”

IV. KET LUAN

Thiét bi may bay khong nguoi lai VRS-UAV ¢6 thé ng dung trong cong tac thanh 1ap ban
dd dia hinh ti 18 16n véi mot s6 wu diém so v6i cac UAV thong thuong nhu hiéu suét 1am viéc duoc
nang cao hon, cong tic do dac, xay dung khdng ché anh dugc giam thiéu t6i da do dwoc tich hop hé
thdng dinh vi d chinh xac cao GNSS/IMU dé xéac dinh cac yéu té dinh hudng ngoai ciia anh. Hon
nita, thiét bi con ung dung cong nghé mai, ning cao hi€u qua cua hé théng mang ludi tram dinh vi
vé tinh quéc gia VN-GEONET ddi véi cac khu vue c6 mat do cac tram CORS dam bao (< 80 km).

LOI CAM ON

. Nhom tac gia xin tran trong gui 161 cdm on t6i Ban Lanh dao \{ién Khoa hoc Po dac va Ban
d6; Vu Khoa hoc Cong nghé - B Tai nguyén va Moi truong da tao diéq kién cho nhom tac gia thuc
hién cac nghién ctru khoa hoc lién quan dé hinh thanh nén san pham thiét bi VRS-UAV.
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MANYFACTURING FIX-WINGS UAV, VERTICAL TAKEOFFS, WHICH DEVICE HAS

INTEGRATED IMU - GNSS SYSTEM TO RECEIVE DATA ACCORDING TO VRS
TECHNOLOGY FOR THE AUTOMATION OF GEOSPATIAL DATA COLLECTION
WITH HIGH ACCURACY
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Abstract

Nowadays, the application of unmanned aerial vehicles (UAVS) in the collection of high-precision
geospatial data is becoming more and more popular. Not only have ability to collect large data in a
short time and the almost fully automatic image processing, but also they are equipped with the
ability to position the center of the image with high accuracy to automatic collect fully automatic the
geospatial data. However, UAVs currently which used for the earth science, mining and environment
industry are mostly imported with high cost and risk during flight. Therefore, developing and
mastering equipment manufacturing technology is essential. This article introduces fix-wings vertical
take-off landing VRS-UAV with an integrated IMU-GNSS system that receives data according to
virtual reference station technology (VRS) distributed by the authors to fully automate the collection
of high-precision geospatial data. Equipment has been evaluated for accuracy and put into
experiment.

Keywords: Unmanned Aerial Vehicle, VTOL, IMU-GNSS, photogrammetry, VRS-UAV.
Ngay nhan bai: 06.11.2020; Ngay phan bién: 22.11.2020; Ngay chdp nhégn dang: 15.12.2020.
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HUONG TO1 DO THI THONG MINH VA VAI TRO CUA GIS - NHONG
THACH THUC TAI VIET NAM

Vi Anh Tuan®’, Nguyén Céng Giang? Bui Thi Ngoc Lan?, Ngé Bic Anh'
"Trung tdm Vii tru Viét Nam, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
18 Hoang Qudc Viét, Cau Gidy, Ha Noi
*Truong Pai hoc Kién tric Ha Noi
Km10 Nguyén Trii, P. Vin Quan, Ha Pong, Ha Noi
“"Email: vatuan@vnsc.org.vn

Tom tat

D6 thi thong minh ¢6 thé dieoc hiéu la noi cong nghé thong tin va truyén thong (ICT) duwoc hop nhat
Véi co 56 ha tang truyen théng hién cé, sau dé dwoc diéu phoi va quan ly bang cong nghé so. Huréng
toi ’phat trién do thi thong minh dang la m¢t xu hudng trén toan cau, trong do cé Viet Nam. Viéc ph?.t
trién do thi thong minh, bén canh tap trung cac cong ngh¢ cao trong dieu hanh va qudn Iy con can
chl y téi yéu cau phat trien ben viing, trong do cé vai tro rat 16n cua quy hoach. GIS, Véi tur cach la
mgt cong nghé cao, can ¢ vai tro trong ca qua trinh quy hoach va quan Iy do thi thong minh. Thong
qua vi¢c phan tich vai tro cua GIS trong cac bai hoc phat trién do thi thong minh trén The gisi, hi¢n
trang va tiem ndang do thi thong minh tai Viet Nam, nghién cizu nay xem xét cac thach thuc trén ba
khia canh: cong nghé, kinh té xa hgi va méi truong véi céc chi tiéet Cu thé cua tung khia canh. Két
qua cua nghién cuu la chi ré diroc cac thach thirc cua ban than hé thong GIS hién nay ciing nhur cac
thach thic thuge vé maoi truong phat trién tai Viet Nam. Tur do, nghién citu ciing dé xuat mot so gidi
phap cho dé thi thdng minh tgi Viét Nam, nhan mgnh vao vai tro cua GIS.

Tur khéa: GIS, Pé thi thong minh, Phat trién bén viing, Viét Nam.

I. GIOI THIEU

Thanh phd théng minh, hay d6 thi thong minh (tir thudt ngir “smart city”) 1a mot khai niém
méi @& cap dén muc do phat trién méi ciia cac d6 thi hién dai, noi cong nghé thong tin - truyén
théng (ICT - Information communication technology) dong gop vao viéc quan ly va van hanh thanh
phd, dem lai nhiéu loi ich cho ca cu dan va nha quan tri, tao nén mot moi truong song tét hon. Khai
niém dé thi théng minh da dugc d& cdp va lam rd trong nhiéu van liéu khoa hoc [1]-[6], trong d6
nhén manh téi vai tro clia cong nghé thong tin - truyén thong [6]-[10], vai tro clia internet van vat
(10T - Internet of things) [6], [8], [11]-[13] gan voi viée van hanh cac hoat dong chiic ning cta do
thi, quan 1y, 1ap ké hoach va phat trién d6 thi theo huéng bén vimg [2], [4], [6], [8], [10], [14].

Viét Nam v6i hé théng d6 thi dang ngay cang mé rong va phat trién. Theo thong tin cia
Tong cuc Théng ké, ca nude hién c6 833 do thi, trong d6 bao gom 2 d6 thi ddc biét, 20 do thi loai I,
29 d6 thi loai II, 45 @6 thi loai 111, 85 d6 thi loai IV va 652 d6 thi loai V. Ti 1€ d6 thi hoa Viét Nam
nam 2019 1a 38,4 % va du kién s& vuot mdc 40 % vao nam 2020. Theo bao c4o cua Ngan hang Thé
gio1, Viét Nam dang bude vao giai doan quan trong cia qua trinh d6 thi hoa twong tmg véi qua
trinh phat trién kinh té hién tai, Chinh phi Viét Nam da dac biét chi trong vao viéc phat trién hé
thong d6 thi. Xu huéng do thi hoa & Viét Nam dang va s& tiép tuc duge md rong sang cac thanh phd
nho va vira. Dy béo cac thanh phd véi 0,75-5 triéu dan s& phat trién nhanh hon va gép mot phan
dang ké vao GDP ciia ca nudc trong thap ky téi. Bén canh d6, thanh twyu cta cong nghé thong tin -
truyén thong hién dang duogc coi la mét dong luc phat trién kinh té, xa hoi tai Viét Nam nén qua
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trinh d6 thi hoa ¢ Viét Nam s& gén lién v6i qué trinh phat trién d6 thi thong minh. Hién nay, cac du
an d6 thi thong minh da bat dau dugc thyc hi€n & Viét Nam, dién hinh la dy an “Thanh pho thong
minh smartcity Pong Anh” véi s6 von khoang 4 ty USD.

GIS, voi tu cach 1a mot trong nhitng bo phéan ciia cong nghé thong tin - truyén thong véi kha
ning manh mé vé quan 1y va phén tich khng gian c6 y nghia nhat dinh trong phat trién do thi thong
minh. Lam 13 vai trd va co hoi ciia GIS trong phat trién d6 thi théng minh tai Viét Nam giap cho
dau tu ngudn luc hop 1y dé phuc vu cho quan 1y co so ha ting cung véi phan tich cac thong tin
khong gian trong d6 thi thong minh tir GIS.

Dé xem xét duge vai tro va thach thirc ctia GIS v6i qué trinh hudng t6i d6 thi théng minh,
trude tién can lam rd khai niém dé thi thong minh. Méc du day la thuat ngli da trdé nén than thudc va
dugc st dung kha phd bién trén cc phuong tién truyén théng, nhung can nhin nhan rd hon ndi ham
khoa hoc cta n6. Bén canh dé, can 1am rd cac hop phan cta d6 thi thong minh, tir d6 phén tich cac
hop phﬁn ma GIS c¢o6 nhiing vai tro nhét dinh. Mic du nhu da noéi & trén, dd c6 mot s6 dy an do thi
thong minh dugc thuc hién ¢ Viét Nam nhung viéc thu thap s6 liéu tr doanh nghiép dang thuc hi¢n
1a rdt kho khan. Hon nita, cac dy an nay thuong dugc thyc hién ¢ cac khu vuc méi, nghia 1a tién
hanh d6 thi hoa, nén tinh chat kha khac biét so voi viée phat trién cac d6 thi hién c6 theo hudng do
thi thong minh. Vi vay, phuong phap chinh ciia nghién ciru nay 1a danh gia tong quan trén xu thé
chung hon la théng qua cac du an cu thé, dic biét 1a cac dy an do thi thong minh trén co s¢ d6 thi
héa vi hoan canh khong phu hgp. Xem xét trén hoan canh hién nay ctia Viét Nam, cac vai tro duoc
1am 16 hon, ddng thoi chi trong chi ra nhitng thach thirc va cac giai phap tuong tmg.

II. KHAI NIEM PO THI THONG MINH

Day 1a mot thuat ngit tuy dugc st dung nhiéu trong thoi gian gan diy ¢ Viét Nam nhung lai
chua c6 mot dinh nghia mét cach khoa hoc ma chi don gian dugc hiéu 1a mot d6 thi noi ¢6 su phat
trién hién dai vé co sé ha té‘mg cung véi mot nén tang k¥ thuat s6 cho phép nhan dan va chinh quyén
c¢6 thé tuong tic thong qua noéi. D6 thi thong minh di dugce dé cap dén trong nhidu cong trinh
nghién ctru, véi muc tiéu xac dinh khai niém, ttr d6 mé rong xac dinh cac thude do va muc ti€u dé
phat trién cac do thi theo hudng théng minh.

Trong cac tai liéu khoa hoc thé gidi, khai niém do thi thong minh (¢ day chung toi su dung

“d6 thi” dé chuyén ngir “city”) da dugc dé cap tir truée nhitng nam 2000. “Mot d6 thi gidm sat va

tich hop céc diéu kién ctia co sé ha tang quan trong ctia nd, bao gdm duong, cau, ham, duong sat,

san bay, cang bién, thong tin lién lac, nudc, dién, cac toa nha chinh c6 thé t6i wu hoa ngudn lyc cia

minh, cic hoat dong bao dudng, giam sat an ninh trong khi t6i da hoa viéc cac dich vu cho nguoi

dan” (Hall et al. (2000)) [3]. RS rang, trong dinh nghia nay, viéc “tich hgp” dong vai tro hat nhan
ma chwa ké dén cac co ché tich hop c6 thé.

Dén nhitng nam 2010, cac dinh nghia vé thanh phé thong minh da nhan manh nhiéu hon vé
phuong thire tich hop cac ngudn luc clia cc thanh phd, cling nhu vai tro clia cong nghé thong tin -
tmyén thong. Harrison et al. (2010) [3] cho rang do thi thong minh 1a noi “két ndi ha téng vat ly, ha
tang CNTT, ha tang xa hoi va ha tang kinh doanh dé tan dung tri tué tap thé ciia thanh phd”. Dameri
(2013) [3] cho rang “d6 thi thong minh 1a mét khu vuc dia 1y dugc xéc dinh rd rang, trong do cac
cong nghé cao nhu ICT, logistic, san xuét nang lugng,... hop tic dé tao ra lgi ich cho nguoi dan vé
phuc loi, hoa nhap va tham gia, chét luong moi truong, phat trién thong minh; n6 dugc diéu hanh
béi mot nhom chu thé duoe xac dinh o rang, co thé dua ra cac quy tdc va chinh sach cho chinh
quyén va sy phat trién thich hop ctia thanh phd”.
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Nhu vay, c6 thé thdy ring c6 hai quan diém chinh trong nhin nhan vé d6 thi théng minh la
nhin nhan theo cong nghé va nhin nhan theo con nguoi [10]. Tuy nhién, du nhin nhan theo khia
canh nao, d6 thi thong minh can c6 nhiing dic diém sau day: la mét khu viee dé thi dwoce xdc dinh vé
mat dia ly; c6 sw tich hop mot cach “théng minh” dwa trén nén ting céng nghé thong tin truyén
théng ciia cdc co sé ha tang trong do thi; nham muc tiéu ndng cao hiéu qua qudn tri o thi; huwéng
t6i muc dich ndng cao chdt lrong cudc song ciia ngwdi dan va phdt trién bén viing.

Bén canh thudt ngir d6 thi thong minh, mot s6 thudt ngit c6 ¥ nghia gin twong tu ciing duogc
sir dung nhu “d6 thi s6” (digital city) - nhan manh t6i kha ning tuong téc, chia sé kién thirc, kinh
nghiém va mdi quan tim chung cta cong dong; “do thi tri thire” (knowledge city) - nhdn manh t6i
kha nang khuyén khic va nudi dudng tri thirc; “d6 thi thong thai” (intelligence city) - nhan manh t&i
kha niang hoc tap va sang tao clia ca cong dong.

III. CAC PAC PIEM CUA PO THI THONG MINH

Nhu di thay & trén, do khai niém d6 thi théng minh van con dugc nhin nhan trén hai quan
diém chu dao khac nhau 13 quan diém hudng cong nghé (dé cao vai tro cua cong nghé) va quan
diém hudng con ngudi (dé cao vai trd va ¥ nghia phuc vu con ngudi) cta do thi théng minh, vi vy,
cac ddc diém ciia d6 thi théng minh cling c6 thé dugc nhin nhan khac nhau. Hinh 1 dudi day 1a dac
diém cuia d6 thi thong minh theo [6], mot quan diém kha tong hop. Bén dic diém chinh cta do thi
thong minh 14n luot 1a tinh bén viing, chét luong cudc séng, do6 thi hoa va tinh thong minh ctia d6
thi. Cac didc diém chinh nay co thé ¢6 nhitng dic diém chi tiét hon duoc liét ké.

* Cam xlc t6t

[ Cosérha thng va
quan tri cBng
* Ning lugng va bién
d6i khi hau
* O nhidm va réc tha;

s Kinh t&, x3 héi va
| sickhoe

Bén virng

* Kinh t&
* X& hdi
* Mdi truging

Ky thust
* Co' s ha tng
* Quan tri cdng
* Kinh t&

TG—

Hinh 1. Pdc diém cia dé thi thdng minh [6]

Nhu vay, co thé théy rang tinh thong minh (phén ‘théng minh” cua do thi thong minh) duoc
xdy dyng va phat trién nham muc tiéu phat trién bén ving do thi, qua d6 nang cao chat lugng cudc
sdng cua cu dan d6 thi va hé qua tiép theo 13 qua trinh db thi hoa.

Ciing can luu ¥ rang cho dén nay, cac dic diém cta d6 thi théng minh khong phai 1a ¢é dinh
ma dugc xac dinh khac nhau dya trén cac quan diém khac nhau cua cic nha nghién ctru, va dac biét
1a c6 sy bién dong cing véi sy phat trién ctia cong nghé lién quan, nhat 1a cong nghé thong tin -
truyén thong [6], [4], [10], [3].
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Xem xét vé mit cong nghé, mot do thi co nhimg c6ng ngh¢ nao duoc ing dung mai co thé
dugc coi 1a d6 thi thong minh, hay n6i cach khac, can phat trién va ng dung nhiing céng ngh¢ nao
dé mot do thi tré thanh d6 thi thong minh cling 1a dbi twgng ctia nhidu nha nghién ciru [8], [3], [4],
[15], [16]. Theo do, tuy con c6 mot sO ¥ kién khac nhau, song cac nha nghién ctru déu thong nhat
dugc d6 thi thong minh can c6 nhimg céng nghé nhu Hinh 2 dudi day.

A n s
/ Cong ™

— I-" nghé dia .:'I J—

- ™. 3 d ™,
/ Cacthigt |\ khong | intemnet
[ bjcam | . 8@ | .

\ L / — | vanwvat |
', bién e TR )
AN < S e

..\\\

[ Di¥lidu "'-l
l&n

Cong nghe
cua do thi o
N thong minh

/7 Dign ™~

tc:én .I'I —— | Ha théng
dam |/ N | mang

DS L N
— nhén tao ~—

\\\ /,

Hinh 2. Cac cbng nghé lam nén dé thi thdng minh

bi séu phén tich vao vai tro cua ting cong nghé va mdi lién két giita chung trong viéc hinh
thanh va phat trlen d6 thi théng minh da co rit nhidu cong trinh khac nhau [3], [71, [11], [17], [18],
trong d6 c6 mot sé cong trinh dd phan tich vai trd ciia GIS (trong hinh 2 duoc hiéu 1a cong nghé dia
khong gian) [7], [13], [17], [18].

IV. VAI TRO CUA GIS TRONG PO THI THONG MINH

GIS (h¢ thong thong tin dia 1y), v6i chirc nang phan tich khong gian ciia minh, gitp qua trinh
quy hoach d6 thi trong hé théng thanh phd thong minh, dong thoi gitp cho quéan tri d6 thi theo
huéng bén vimg, dic biét 1a quan trj co so ha ting (Hinh 1). Trong do, cong tac quy hoach dé thi,
qua d6 tac dong vao qua trinh do thi héa thé hién rd nét hon ca vai trd cia GIS.

Xu huéng quy hoach @6 thi hién nay la tan dung t6i da loi ich cua cong nghé thong tin, hé
thong ra quyét dinh, mo hinh mé phong va ap dung né véi cac mé hinh GIS. Do do, gio day, GIS
khong chi 1a mot cong cu dé thu thap va phan tich dir li€u, ma con di trude ca trong viéc dua ra cac
quyét dinh. Nhur véy, c6 thé thiy ring quan 1y quy hoach d6 thi doi hoi GIS, véi tu cach 1a mot cong
cu hd tro hién dai, cac chirc ning thu thap dit liéu, phan tich dit liéu, phan tich khong gian, st dung
trong hé tro giup quyét dinh.

Bén canh do, GIS con dong mét vai trd quan trong trong viéc phat trién co so ha tang thanh
phd thong minh bang cach cung cap kha ning hop tac va phdi hop hiéu qua gitra nhiéu quy trinh va
ctia hé thong thanh phd théng minh nhu cham séc stc khoe, dich vu khin cap, giao thong vén tai,
néng nghiép, quan 1y rac thai, dich vu theo ddi va dan duong. Piéu nay da phan nao nhin thay trong
cac do6 thi & Viét Nam véi nhiing dich vu nude ngoai nhu Google Maps.
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Do thi thong minh, néu dugc xét trén khai niém & phﬁn 1, 1a mét khu vuc @6 thi duoc xac
dinh vé mat dia Iy, cung da cho thdy vai tro ctia GIS. Trong do, tat ca nhitng yéu t6 lién quan dén
khong gian cua do thi déu can duoc sy hd tro quan 1y va két ndi cia GIS. Cac trang WebGIS [19],
céc ban do tryc tuyén thé hién muc do 6 nhiém, kha ning mura,... 1a nhimg vi du rd rang nhét. Tong
quat lai, vai tro ctia GIS trong d6 thi thong minh nhu Hinh 3.
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Hinh 3. Vai tro cua GIS trong dé thi théng minh

Théng qua cac chirc niang phén tich va mé hinh héa khong gian, GIS tac dong truc tiép t6i
dic diém db thi hoa va dic tinh bén viing ctia d6 thi théng minh (théng qua viéc quy hoach, quan 1y
co s6 ha tang do thi) va tac dong gian tiép t6i chat luong cude song khi dem lai diéu kién giao thong
thuén loi hon, quy hoach ciy xanh hop Iy hon,... ciing nhu gian tiép cung cp tinh thong minh cta
db thi nhd vao viéc canh bao cac thién tai trong khu vuc, dan duong cac phuong tién giao thong.

Véi cac cong nghé 1am nén do thi thong minh, cac thiét bi cam bién dong vai tro 13 thong tin
dau vao cho GIS. Pién toan dam may va tri tué¢ nhan tao dugc sur dung tich hgp vdi GIS, nang cao
strc manh ctia hé thong. Trong khi d6, thong tin tir hé thong GIS c6 thé dugc cung cip cho hé thong
ICT, hé théng dit liéu 16n.

V. PO THI THONG MINH TAI VIET NAM

Trong ban d6 cac d6 thi dugc coi la thong minh hién nay trén thé gi6i trong cac tai liéu khoa
hoc, chung t6i khong tim dugc do6 thi nao cia Viét Nam. Noéi cach khac, theo con mit cua céc nha
khoa hoc, Viét Nam chua c6 d6 thj thong minh theo cac tiéu chi khoa hoc c¢6 thé do dém dugc. Tuy
nhién, ching ta ciing thiy su phat trién va d6 thi hoa dién ra rat nhanh trong nhimng nim gan day ¢
Viét Nam ciing nhu xu huéng phat trién cac khu do thi thong minh (1a cac khu d6 thi nam trong
thanh phd chtr khong phai toan bd thanh phd) cing voi su nhan thire 13 rang rang d6 thi théng minh
khong phai 1a mot lya chon phat trién ma 1a mot bude di can thiét. Cac ngudn luc can duge cin
nhéc, tinh toan khong phai dé thyc hién budc di nay hay khong ma 14 thuc hién vao khi nao.

Céc du an d6 thi thong minh hién dang duogc trién khai tai Viét Nam bao gém ba kiéu chinh.

- Dy 4n Thanh phé théng minh méi: vi du nhu Dy 4n Smartcity Dong Anh. Day 1a dy 4n co
quy md lon nhét, thoi gian thyc hién dai va khu vuc kha 16n. Pac diém quan trong cua dyu an nay la
thuc hién mai hoan toan viéc d6 thi hoa. Vai tro cua GIS trong cac du 4n nhu vay s€ trai déu trong
c4c khau tir quy hoach dén quan 1y quy hoach dé thi. Tuy nhién, v6i cac du an duoc xay dung tir
dau nhu vay thi cac thach thirc thuong khong phirc tap va phan nhiéu mang tinh k¥ thut.
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- Cac dy an xdy dung cac “thanh phd thong minh” (thuc chat 1a cac khu dén cu) ciia cac nha
dau tu bat dong san tai Ha Noi, Ho Chi Minh, Binh Duong, Da Néang, Hoi An,... Tinh chat “thanh
phé thong minh” cta cac khu do thi nay tép trung nhiéu vao kha nang két ndi, internet van vat, phﬁn
nao 1a cac thiét bi cam bién va tri tué nhan tao (nghia Ia tap trung nhiéu vao phan cong nghé) hon la
cac bién phap quan 1y khong gian. Do dic diém c6 dién tich khong 16n va quan 1y khéng gian
khong phure tap, vai tro ciia GIS trong cac khu do thi nay khong thuc su ro nét.

- Mot s6 dy an gitip thanh ph “thong minh” hon tap trung tang cudng kha nang ky thuat
hudng t6i thanh phd théng minh, nhu két ndi, cam bién, .. trong mot linh vyc quan ly va diéu hanh
cu thé (nhu giao thong, rac thai,...). Trong cac du an nay, vai tro cua GIS dugc dé cao khi dugc st
dung trong ca giai doan phan tich khong gian, 14p va quan Iy quy hoach.

Dy n thanh phd Phén tich va mé Luat phap
moi hinh héa khéng R
. Nhan luc
\ gian
D an khu dan cu |-
mdi Quy hoach va Dir liéu
quan Iy quy hoach £
Duan nganh, finh d6 thi ./ Ha tang k¥ thust
vire GIS
Dy 4n SmartCity Vai trd cua GIS Thach thic

Hinh 4. Thach thic cua GIS trong do thi théng minh tai Viét Nam
(dwong cang dam dién ta quan hé cang manh)

VL. THACH THUC VAI TRO GIS TRONG PHAT TRIEN PO THI THONG MINH TAI
VIET NAM

Trong giai doan hién nay cta phat trién do thi thong minh tai Viét Nam, vai tro cua GIS,
thong qua chirc nang quy hoach do thi, lai tré nén can thiét hon bao gio hét. Cac du an do thi thong
minh nhu da ké trén 1a cac vi du quan trong dé phan tich, tim hiéu va nhan dién vé cac thach thuc
dbi voi vai tro caa GIS trong phat trién do thi thong minh. Mot diém chung dang tiéc 1a cac du an
nay do doanh nghiép thuc hién, khong c6 cong bd khoa hoc ¢6 lién quan ma chi co cac thong tin vé
quy md dy an.

Thach thuc Giai phap
Khuon khd luat B sung khudn
Non - GIS — phép khé phdp luat
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Hinh 5. Thach thiec va gidi phap sw dung GIS trong do thi thong minh tai Viét Nam
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6.1. Thach thirc khong nim trong hé thong GIS

Thach thirc khong nam trong hé thong GIS dang ké nhét 1a cac quy dinh cta phap luat va
nhan thirc ctia nhitg chuyén gia quy hoach vé vai tro cia GIS. Diéu nay lai din téi viéc thiéu cac
ngudn lyc can thiét dé dua GIS mot cach ddy du va ding dan tham gia vao qué trinh quy hoach.
Viéc quy hoach d6 thi & Viét Nam hién nay dang dugc thyc hién thong qua van ban phap 1y quan
trong nhat vé quy hoach va quan 1y quy hoach d6 thi & Viét Nam la Luat s6 30/2009/QH12 ciia
Quéc héi: Luat Quy hoach do thi. Dudi luat c6 cac van ban phép ly sau day:

- Nghi dinh s6 37/2010/ND-CP v¢ lap, tham dinh, phé duyét va quan 1y quy hoach do thj -
keém theo Thong tu s6 10/2010/TT-BXD quy dinh ho so cta ting loai quy hoach d6 thi do Bo Xay
dung ban hanh.

- Nghi dinh s6 38/2010/ND-CP vé quén Iy khong gian, kién triic, canh quan d6 thi - kém theo
Thong tu s6 19/2010/TT-BXD hudng dan 1ap quy ché quan ly quy hoach, kién trac d6 thi do B9
Xay dung ban hanh.

- Nghi dinh s6 39/2010/ND-CP vé quan ly khong gian xdy dung ngam do thi - kem theo
Thong tu s6 11/2010/TT-BXD huéng dan vé& quan 1y co s& dit liéu cong trinh ngam d6 thi do Bo
Xay dung ban hanh.

L& di nhién, cac van ban luat phap thuong mang tinh chat khuén kho va dinh hudng hon 13 co
¥ nghia quy dinh. Tuy vay, viéc khong dé cap toi vai tro cta GIS ciing nhur mot sé cong cu hién dai
khac khién cho cong tac quy hoach c6 nguy co roi vao 16i mon véi cac cach 1am truyén thong, trong
do su c6 mat cua GIS chi mang y nghia la mot cong cu giap thuc hién cong tac quy hoach hi€u qua
hon vé mit kinh té, hodc don thuan dé san xuat ban d6 ma chua chu y téi day 1a mot co hoi dé thu
thap, chuén héa dix liéu GIS phuc vu cho cac muc ti€u quan ly lau dai, trong dé c6 phat trién do thi
théng minh.

Céc duy an lién quan dén thu thap dir liéu GIS d6 thi, néu c6, thuong duoc thuc hién don 1¢,
theo timg nganh hodc chuyén nganh hoic timg khu vuc va gan nhu khong c6 sy chia s¢ dir liéu v6i
nhau. Cac dy 4n smartcity dang duoc thuc hién & Viét Nam hién nay déu khong cong bd cac dit liéu
GIS, va viéc chia s¢ 1a bat kha thi do day 1a cac du an kinh doanh. Diéu nay c6 thé xem xét gidi
quyét néu co cac quy dinh phu hop cua phap ludt (chia sé mot phan hodc budc phai chia sé nhimng
thong tin phuc vu cho quan 1y quy hoach). Hién nay, co' s dir li¢u 16n nhét vé GIS 1a hé théng ban
d6 so do Bo Tai nguyén va Mbi truong thyc hién va quan ly. H¢ thong ndy cting chua dugc chia s¢
mot cach dé dang cho cac dia phuong, nhimg noi c6 nhu cau. biéu nay dan téi mot nhan thie co
phan lac hau 1a van c6 thé quan 1y tot d6 thi ma khong can téi hé thdng GIS, do chua thuc su thdy
dugc strc manh va vai tro ctia GIS trong quan 1y d6 thi. Co thé noi, viéc thiéu chia sé dir liéu hién
nay cling lam giam hi€u qua va strc manh cta GIS trong quan 1y do thi.

Dé vuot qua thach thirc nay, cac quy dinh vé luat phép can rd rang hon vé sir dung GIS. Vi
du, y8u cau cac san phdm quy hoach, néu & dang ban d6, phai 1a dit liéu GIS, da duoc chuén hoa
theo Tiéu chudn Viét Nam (chuan cua Bg Tai nguyén va Moi truong) hodc theo Ti€u chuan qudc té
(ISO 19100). Mot vi du vé hé théng GIS dia phuong c6 nhiéu thanh cong trong thuc té 1a HueGIS
6 thé duoc xem 1a dbi tuong hoc hoi dé xay dung va hoan thién cac quy dinh nay.

6.2. Thach thic lién quan dén hé thong GIS

Vi bon hop phan tao nén hé thong GIS, viéc st dung GIS trong quan 1y quy hoach do thi
khéng chi phu thudc vao su phat trién cua phdan mém va phan cimg cua GIS ma con cac yéu t6 lién
quan dén nhan lyc va dir liéu. Bén canh d6, mirc do quan tdm va san sang Umg dung cla cac co
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quan, to chirc img dung GIS trong quy hoach, dac biét voi cac nudc dang phat trién nhu Viét Nam
cling c6 tam quan trong can dugc xem xét.
Dit liéu

) Viéc thiéu dit liéu van 1a m(f):c trong nhiing can t;é 16n trong viéc st dung GIS. La m@t loai hé
thong thong tin, GIS cén dir liéu. O céac nude phat trién thuong dir lidu dia 1y thuong co6 san, do do
viée thlet 1ap mot hé thong tuong d6i dé dang tuy nhiéu khi ton keém. Dir ligu GIS ¢ cac nude dang
phat trién nhu Viét Nam, do phan 16n xuat phat tur dir liu vién tham, chu yéu lién quan dén moi
truong vat 1y va 16p phu dat. Dir liéu kinh té - xa hoi, von rat quan trong ddi voi quan ly quy hoach
do thi va khu vuc, no6i chung 1a thleu va thuong chi gidi han ¢ dir li€u diéu tra dan sb. Tro ngai

chinh nim & su thiéu nhén thirc vé sy can‘thlet cug thong tin thong ké dé 1ap quy hoach va sy san
sang ciing nhu kha nang huy ddng cac nguon luc dé thu thap né.

Ngoai vin dé sin c6 cua dir liéu 1 vin dé chit lwong cua dit liéu. Dit lidu thuong thiéu, 15i
thoi hodc ty 16 khong phu hop. Hon nita, thiéu hé thdng ma héa dia 1y tiéu chuin (chua dugc chuin
hoa) gay kho khin cho viée lién két dir liéu vin ban va dir lidu do hoa. Van dé chat lugng dit liéu
dén tir nhidu nguyén nhén, trong d6 c6 thé ké ra 1a thiéu quy trinh xac minh chét luong dir liéu,
thiéu sy phdi hop, giam sat cta cic co quan thu thap dir liéu, tAn suat cip nhat dir liéu khong dong
nhét. Sy sén ¢6 cua dit lidu cap nhat va chinh xac la nut that quan trong nhét trong viéc GIS duogc su
dung hiéu qua & cac nudc dang phat trién. Thiét 1ap mot khung thé ché dé dam bao rang dit lidu can
thiét dugc thu thap va cap nhat thuong xuyén trd thanh mot nhu cau cip thiét hon 1a mot giai phap
duoc ban dén.

Nhén luc

V6i su phat trién nhanh chong ctia GIS, viée thiéu ngudn nhén luc xay ra ca & cic nude phat
trién va dang phat trién. Su thiéu hut nhan luc lanh nghé hién dang rat nghiém trong, dac biét 1a
trong twong quan véi s6 luong thanh phé va khu vuc & cac nude dang phat trién c6 thé huong loi tir
GIS. O Viét Nam, GIS duogc phat trién trude tién trong méi truong giang day va nghién ctru. Va vi
véy, nhan lyc danh cho GIS thudng 1a cic nha nghién ciru. Nguoc lai, & cac nude phat trién thuong
la cac co quan chinh pht mua va st dung GIS trude tién. Viéc dao tao nhéan vién GIS thuong dugc
céc cong ty phan mém thuc hién bang cach cir nhan vién ciia ho day cac khoa hoc ngan han tai chd
hodc tai try s¢ cong ty. Vi vdy, nhan lyc danh cho GIS thuong 1a nhiing nguoi truc tiép st dung
GIS cho cac tac vu hang ngay. Trong khi d6, dao tao vé GIS ¢ Viét Nam thuong dugc thyc hién
trong cac bo mon lién quan dén khao sat, vién thim va dia Iy ma con thiéu cac khoa hoc vé GIS
trong cac truong dao tao vé quy hoach. Pé su dung GIS hiéu qua hon trong viéc 1ap ké hoach, cac
nha quy hoach phai duoc dio tao khong qua nhiéu vé van hanh hé thdng, nhung vé cach sir dung dit
li€u va chure nang cua GIS trong céac quy trinh 1ap quy hoach va danh gia quy hoach.

VII. KET LUAN VA KIEN NGHI

Maic du sy phat trién cta do thi thong minh ¢ Viét Nam méi chi dugc budc dau quan tm ma
chua c6 nhing dy 4n hodc ké hoach that cu thé, nhung trong diéu kién phat trién khoa hoc cong
nghé hién nay, dic biét 1a cong nghé thong tin - truyén thong, viéc sém phat trién d6 thj théng minh
tai nude ta 1a mot nhu cau hon 13 mot liwa chon. GIS, cung voi cac cong nghé “mai ndi” khac nhu tri
tu¢ nhén tao, blockchain, 5G, internet van vat,... dong nhimg vai tr0 quan trong khac nhau trong
viéc hinh thanh va phat trién d6 thi thong mmh Nhimg thach thirc trong viée tich hop cong nghé
GIS vao nhimg thanh phan khac cua do thi thong minh nim ca ¢ mirc d6 nhén thirc, thé ché va cac
van dé k¥ thuat nhu dir liéu va ngudn nhan lyc. Néu khong c6 nhing giai phap va hanh dong ding
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dan dé vuot qua cac cac thach thirc ndy, Viét Nam s& bo 1§ co hoi hoan thién va phat trién co s¢ ha
tang thong tin khong gian quoc gia vdi GIS lam hat nhan d€ hudng toi phat trién hé thong do thi
théng minh.

LOI CAM ON

Bai bao nay dugc thyc hién véi sy gitip d& cua dé tai “Nghién ciru quan 1y quy hoach do thi
thong qua hé ’thf)ng thong tin dia ly GIS”, ma s6 RD11-20, thudc nhiém vu khoa hoc cong nghé va
moi truong cap Bo Xay dung.
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Abstract

The Smart cities can be understood as a place where information and communication technology
(ICT) is integrated with the existing traditional infrastructure of a city and then coordinated and
managed by digital technology. Towards smart city development is a global trend, including
Vietnam. The development of smart cities, in addition to focusing on the application of digital
technologies in management and operation, also needs to pay attention to the requirements of
sustainable development, including a remarkable role of planning. Geographic Information System
(GIS), as a digital technology, should have a role in not only smart city planning but also management
and operation. By analyzing the role of GIS in smart city development via learned lessons in the world,
the current circumstance, and potential of smart cities in Vietnam, this study examines the challenges in
three aspects: technology, socio-economics, and environment with specific details of each aspect. The
outcome of the study is to identify the challenges of the current GIS system itself as well as the
challenges of the development environment in Vietnam. Accordingly, the study also proposed a number
of solutions for smart cities in Vietnam, emphasizing the role of GIS.

Keywords: GIS, Smart Cities, Sustainable Development, Vietnam.
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TRIEN VONG I'NG DUNG CONG NGHE 3S
TRONG NGHIEN ClPU QUAN LY RUI RO THIEN TAI
TAI KHU VUC MIEN NUI PHIA BAC VIET NAM

Kiéu Quéc Lap
Khoa Tai nguyén va Mo6i truong, Truong Pai hoc Khoa hoc - Dai hoc Thai Nguyén
Email: lapkq@tnus.edu.vn

Tom tit

Cong ngh¢ 3S (RS-GIS-GPS) la cong nghé dia khong gian, gom 3 hop phan vién tham, hé thang
théng tin dia ly va hé thong dinh vi toan cdu. Bai bao trinh bay tong quan vé cac nghién ciu ing
dung cdng nghé 3S tai Viét Nam va trién vong méi vé iing dung cong nghé 3S trong quan 1y rui ro
thién tai khu virc mién ni phia Bac. Nghién ciiu sir dung phiong phdp thu thap, phan tich va tong
hop tai lieu. Trong mo hinh nghién ciru thuc nghiém sir dung phuong phap dieu tra, khao sat thuc
dia, két hop phuwong phdp xir ly die lieu thong ké. Cong nghé 3S rat ¢ trién vong trong quan Ly, danh
gi4 va canh béo thién tai khu viec mién nii, dac biét 1a mé hinh canh béo truc tuyén dua trén nén
tang #ng dung tri tu¢ nhan tgo va cac ung dung théng minh trén dién thogi di dong. Ddy la hwong
nghién cizu c6 tinh thyec tién, dé chinh xac va khd ndang g dung rat cao.

Tir khéa: Cong nghé 38, dia khong gian, quan 1y, thién tai, mién nai.

I. PAT VAN PE

Khu viye mién ndi phia Bic Viét Nam c6 diéu kién tu nhién da dang, dia hinh nui cao, khi
héu phén hoéa phuc tap, glau tai nguyén khoang san. Tuy nhién, day la khu vuc chiu anh huong cua
nhiéu thién tai ty nhién, rui ro thién tai va tai bién moi truong. Theo két qua thdng ké, trong 20
nam gan day khu vuc mién nai phia Bic Viét Nam thuong xuyén xay ra cac rui ro thién tai va tai
bién thién nhién gay thiét hai rat 16n vé ngudi va tai san. Nam 2004, sat 1 dat & Bat Xat (Lao Cai)
lam hon 20 ngudi chét va mét tich, thiét hai hon 10 ty dong. Nam 2008 lii quét & Yén Bai, Son La
va Lai Chau lam 65 nguoi chét, gﬁn 200 nguoi bi thuong, thiét hai tai san hon 50 ty déng. Nam
2014 mua 1i ciing cudp di sinh mang cua 16 nguoi tai cac tinh Ha Giang, Dién Bién, Lai Chau.
Dot rét dam rét hai dau nim 2016 cung gdy thiét hai udce tinh cho cac tinh mién ndi phia Bic hang
tram ty dong, hon 2000 gia stic bi chét, 4562 ha hoa mau bi pha huy. Nam 2017, 1o quét va sat 16
dat lam 71 nguoi chét va mét tich, 4.109 ngdi nha bj d6 sap va cudn troi, tac dong dén 13.246 hod
dan tai mét so tinh mién nui. bic biét, trong nam 2019, tran 14 quét ngay 3/8/2019 tai ban Sa Na,
x4 Na Méo, huyén Quan Son, tinh Thanh Héa du chi dién ra trong 15 phut nhung da lam 10 nguoi
chét va mit tich; 35 nha sap hoan toan; téng thiét hai udc tinh 120 ty déng.

Khu vyc mién nti phia Bac Viét Nam 1a noi tap trung chi yéu cta dong bao dan toc thiéu
s0, k¥ nang mg pho voi cac rai ro thién tai con rat han ché. Chinh quyén dia phuwong chua c6
nhimg bién phap thiét thyc nham du bao, canh bao cac rui ro thién tai. Cac rui ro thién tai thuong
xay ra nhanh, dé lai hau qua 16n va thuong tap trung tai viing sau, ving xa, ving dong bao dan toc
thiéu s6. Cac nghién ctru tmg dung céng nghé méi nham quan 1y rai ro thién tai tai khu viyc mién
ndi con nhiéu han ché.

Cong nghé 3S 1a cong nghé dia khong gian, két hop cta 3 thanh t6 1a Yién tham (Remote
Sensing), Hé thong thong tin dia 1y (Geographic Information System) va H¢ thong dinh vi toan cau
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(Global Positioning System). Cong nghé vién tham cung cip dir liéu anh vé tinh nham phén tich
cac yéu t6 khi hau, dia hinh, dia mao, thd nhudng, dong chay, tham thuc vat,... cac nhan t6 hinh
thanh rai ro thién tai. Hé théng thong tin dia 1y hd tro phén tich khong gian, thanh 1ap cac ban do
canh bao, dy bao rui ro thién tai. Hé thong dinh vi toan ciu cho phép dinh vi cac thiét bi cam bién,
phuc vu cong tac du bao, canh bao tryc tuyén trén cac thiét bi di dong. Ung dung cong nghé 3S
trong quan 1y rui ro thién tai ving nui phia Bic Viét Nam 1a hudng nghién ctru c6 tinh khoa hoc va
cap thiét. Bao cao nay s¢ trinh bay téng quan vé cac nghién ctru ing dung cong nghé 3S tai Viét
Nam va trién vong mdi vé ting dung céng nghé 3S trong quan 1y rui ro thién tai khu vuc mién nai
phia Bic.

II. DU LIEU VA PHUONG PHAP NGHIEN CUU

Co so dit liéu ciia nghién ciru bao gdm: cac bao cdo tong két tir cac cong trinh nghién ciru
lién quan dén rii ro thién tai, cdc nghién ctru g dung cong nghé 3S trong quan 1y rui ro thién tai
khu vyc mién nui cta Viét Nam. Dit liéu nghién ciru thuc nghiém 13 ban dd dia hinh khu vuc
huyén Sa Pa ti 1¢ 1/10.000; dir liéu lwong mua tai khu vuc huyén Sa Pa giai doan 2010-2019; dir
liéu 16p phu thyc vat dua trén anh vé tinh SPORT-5, d6 phan giai 5x5 m; ban dd hién trang rung
huyén Sa Pa nam 2019; cac dir li€u théng ké vé thién tai, thiét hai do rui ro thién tai tai khu vuc
nghién ctru.

Béo cdo tong quan cac nghién ctru ¢6 lién quan nham phan tich trién vong cua cong ngh¢ 3S
trong quan ly rui ro thién tai mién noi. Phuong phap chu yéu 1a thu thap, phan tich va tong hop tai
lidu; nghién ctru danh gia tong quan trén co so ké thira cac két qua nghién ciru di trudc. Trong m6
hinh nghién ctru thue nghiém, bao cdo sir dung phwong phap thu thap va xir 1y dit liéu thong ké, st
dung dir liéu anh vién tham nhiam thu thap cac dit liéu lién quan dén dic diém tu nhién, hién trang
1il quét, cac yéu td tac dong dén 1ii quét tai khu vuc thyc nghiém. Ung dung phuong phép phan tich
khong gian GIS dé thanh lp cac ban dd phan ving yeu t6 chinh gy ra hién tugng li quét; ung
dung k¥ thuat chong xép khong gian thanh l4p ban do phén vung 10 quét. Phuong phap diéu tra
khao sat thyc dia tién hanh khao sat cac diém nghién ciru mau nham klem chung dir liéu thong ké,
kiém chimg két qua phén tich. Pong thoi thong qua qua trinh khao sat tién hanh dinh vi, xac dinh
cac vi tri canh bao 1l quét trén dia ban nghién ctru. Ngoai ra, nghién ctru sit dung mé hinh nghién
ctru gia dinh @& mo phong két qua nghién ctru thuc té.

1. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Téng quan nghién ciru vé ing dung cong nghé 3S trong quan 1y rii ro thién tai khu vie
mién nii Viét Nam

Cong nghé 3S véi nhitng wu diém ndi bat so voi cac phuong phap truyén thng trong nghién
clru quan 1y rai ro thién tai, dic biét 1a trong thanh lap cac ban dd phan vung, danh gia, canh bao
cac mure d0 rui ro thién tai. Viée sir dung cong nghé 3S c6 so sanh véi s6 lidu thong ké dem lai két
quéa kha quan, dinh luong va c6 do chinh xac cao. Két qua nay gop phan hd trg cho cac nha quan
ly trong cong tac phong chdng, giam nhe céc tac dong do rui ro thién tai gdy ra. Do do, ngay tur
nhimg ndm 1990, cong ngh¢ 3S (chu yéu la Vién tham va GIS) da dugc 4p dung trong cac nghién
clru v€ quan ly rui ro thién tai khu vyuc mién nui Viét Nam. Cac nghién ctru ban dau chu yéu sir
dung anh vién tham dé thu thap cac dir liéu nén (dia hinh, d6 dbc, thuc vat, song ngoi) phuc vu
nghién ctru cac nhan t6 hinh thanh rai ro thién tai. Cong nghé GIS hd tro cho viée thanh 14p cac
ban d0 phan ving, canh bao thién tai. Cong nghé¢ GPS hd tro cho cong tac didu tra, thu thap di liéu
hién truong.
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Pau thé ky XXI, 1a thoi ky phat trién manh mé cua ~cong ngh¢ dia tin hoc, ing dung cong
nghé 38 trong cdc nghién citu, cac dé tai du an lién quan dén quan 1y rii ro thién tai khu vic mién
nui tré nén pho bién. Cac nghién ciru ing dung khong chi dimg lai & phan tich, mé ta hién trang tir
dir liéu khong gian. Viéc két hop cac cong cu trong hop phan 3S da cho phép nguéri st dung tich
hop cac chire nang thu thép dir liéu, phan tich khong gian, khoanh viung, danh gia va xac dinh
chinh xac vi tri xdy ra thién tai. Chinh phu dé c6 sy quan tam, dau tu cac du an, d¢ tai nghién ciru
céc cap vé didu tra, giam sat cac riii ro thién tai bang cong nghé 38.

Nim 2012, d& 4n “Diéu tra, danh gia va phan vung canh bao nguy co truot 16 dat da cac
vung nui Viét Nam” tai 10 tinh mién nai phia Bic bang cong nghé 3S. Tong dién tich diéu tra gin
60.000 km? d3 xac dinh dugc gin 9.000 diém truot 16 ¢ quy mé va mic dd nguy hiém khac nhau;
gan 3.000 diém truot nghi van phat hién dugc tir viéc phan tich dia hinh trén mé hinh lap thé sb va
giai doan anh may bay. San pham chinh ciia dé 4n 1a cac ban do hién trang truot 1o dat da ti 1¢
1:50.000; ciu truc co sé dit liéu khong gian va Web-GIS vé truot 1¢ dat da [1].

Trong giai doan 2011-2015, Ngan hang Phat trién chau A di hd trg Viét Nam thuc hién dy
an “Ung dung cong nghé vién tham trong du béo, canh bao va giam sat 1d lut”. Dy an da Gng dung
cong nghé 3S trong quan ly, giam sat va du bao 1 lut trén cac luu vuc song, ap dung tai tinh Phu
Tho. Hé thong quan tric duoc thiét 1ap qua hoat dong vién tham, nhitng thong tin dwoc truyén vé
va chuyén dén ban chi huy phong, chdng lut bio dia phuong qua tin nhin (SMS). Trén co so thong
tin nhan dugc, chinh quyén dia phuong da c6 phuong an di doi dan, giam nhe anh huéng cua thién
tai gay ra.

Bén canh cac duy an, di c6 nhiéu nghién ctru tng dung cong nghé 3S trong cong tac theo dbi,
giam sat phong chong va giam nhe thién tai. Pién hinh nhu nghién ciru tmg dung cong ngh¢ 38 daé
canh bao céac tai bién thién nhién, trong do c6 trugt 16 dét tai tinh Hoa Binh cua Nguyen Ngoc
Thach[2]; Nghién ctru thanh 1ap ban dd nhay cam truot 1& dat & cac tinh bién gioi Tay Bic bang
cong nghé vién tham va GIS ctua Nguyén Tt Dan [3]; Nghién ctru tng dung cong nghé dia tin hoc
dé canh bao truot 16 dit & khu vuc ho thiry dién Hoa Binh va Son La cua Nguyén Vin Hung [4];
Ung dung anh vién tham radar (Sentinel, AlosPALSAR) thanh lap ban db ngap lut cho ha du luu
vuc séng Tra Khiic cia Nguyén Thanh Luan [5]; Ung dung cong nghé 3S xdy dung hé théng canh
bao sém 1l quét & vung nui, thir nghiém tai huyén Thuan Chau, Son La cia nhém tac gia Lai Tuén
Anh, Nguyén Ngoc Thach (Hinh 1) [6]....
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Trong nhimg nam gan day, cong nghé 3S dugc ung dung rat pho bién, nhu 1a phuong phap
khong thé thiéu trong quan ly, gidm sat, canh bao va danh gia cac thiét hai do rui ro thién tai. Mot
sO dé tai trong diém hién dang thyc hién, tiéu biéu nhu dé tai cap Qudc gia “Nghién ctru mo hinh
ung dung cong nghé vién tham va hé thong tin dia 1y (GIS) dé danh gia mot so yeu t6 tai nguyén
mdi trudng phuc vu canh béo, phong tranh va giam nhe thién tai, thi diém tai tinh Quang Ninh”.
Dé tai cAp Bo “Nghién ctru xdy dung md hinh canh béo va phan ving nguy co lii quét trén co sé
tich hop tri tu¢ nhan tao, dir li€u va cong nghé dia tin hoc, &p dung thir nghi€ém cho khu vuc tinh
Lao Cai”.

Hién nay, cac nghién ciru img dung cong ngh¢ 3S trong quan 1y rui ro thién tai tai khu vuc
mién nii ngay cang pho bién. Tuy nhién, cac nghién ciru vin con ton tai mot sé han ché: (1) Cac
nghién ctru hau hét méi dimg lai & viéc str dung cong nghé 3S nhu 13 mot cong cu dé nghién ciru,
trong d6 vién tham cung cip dit liéu, GIS dé phan tich khong gian, GPS dé dinh vi; kha ning két
hop dé xdy dung mé hinh téng hop con han ché. (2) Thiéu cac Ung dung truc tuyén khai thac dix
liéu dong, ing dung phan meém ma nguon md&, webGIS truc tuyen Day 1a han ché rat 16n, vi rui ro
thién tai thuong xay ra rat nhanh can phai c6 dir liéu tryc tuyén trong canh bao giam sat thién tai.
(3) Hién nay nudc ta chua c6 cac quy chudn thong nhét vé dit liéu rui ro thién tai; cac dit liéu chua
dugc dong bo hoa, gay kho khan trong viée sir dung va ké thira dir liéu nghién ctru. (4) Chi phi cho
viéc tmg dung cong nghé 3S trong cac nghién ctru thudng rat 16n, dic biét 1a cac chi phi trong thu
thap dir licu.

3.2. Trién vong vé ing dung cong nghé 3S trong quan ly rii ro thién tai khu vire mién nii
phia Bac Viét Nam

Rui ro thién tai khu vuc mién ndi phia Bic Viét Nam ngdy cang c6 xu hudng gia ting do tac
dong ciia con ngudi va anh hudng cua hién tuong bién ddi khi hau. Ung dung cong nghé 3S co thé
xay dung cac mo hinh du bao, canh bao rii ro thién tai. Céc ditr liéu phan tich tr m6 hinh 3S 1a mot
cong cu hd tro quyét dinh dé quan 1y va giam sat rui ro thién tai. V6i sy phat trién manh mé cua
khoa hoc ky thuat, dic biét 1a cong nghé dja khong gian, trién vong (mg dung cong nghé 3S trong
quan 1y rdi ro thién tai khu vieec mién nai phia Bac Viét Nam thé hién trong cac linh vuc sau:

Trién vong xdy dung co so dir ligu: Co s¢ dir liéu trong quan ly rui ro thién tai rat quan
trong. Hién nay, voi sy phat trién manh mé ciia cong nghé vii tru, cac dir liéu vién tham rat da
dang, d6 phéan giai va do chinh x4c ngay cang cao. Cac dir lidu dinh vi khong gian tir cac thiét bi
GPS ngay cang hoan thién, mirc do phu song cao va kha nang dinh vi khong gian chinh xac. Bén
canh do6 voi su bung nd cia cac pham mém GIS ma ngudn mé, cho phép nguoi sir dung co thé truy
cap, thu thap va xu ly dir liéu tir nhiéu ngudn khac nhau. Pay chinh 1a trién vong rat 1on trong xay
dung hé thong co s& dir liéu 3S phuc vu cho cong tac du bao, canh bao, phan ving va quan ly rai
ro thién tai tai khu vye mién nui.

Trién vong trong phan tich khéng gian: Quan 1y rui ro thién tai, muc tiéu déu tién phai quan
ly dugc khong gian rui ro thién tai. Trong do, can phan vung, phan cap, xéac dinh cac vi tri, dia
diém, khong gian thuong xuyén hodc ¢ kha nang xay ra thién tai. Cac phan mém 3$ hién nay deu

c6 kha néng phan tich khong gian rat tot. Dir liéu ddu vao dam bao d6 chinh xac, cac phin mém
chuyén dung déu c6 kha ning phan tich dit liéu, xac dinh chinh x4c khong gian xay ra thién tai.
Khu vire mién ni phia Bic nudc ta thuong xuyén xdy ra cac loai hinh ri ro thién tai nhu 1d quét,
Uil 6ng, sat 16 dét. Day 1a nhimg loai hinh thién tai do cdc tac nhén ty nhién (dia hinh, d6 déc, do
day tang dat, dic dlem 16p phu thuc vat, lwong mua) két hop voi céc yéu t6 nhan tac (phuong phap
canh tac, cong tac trong va bao vé rimg). Hién nay, cac phan mém GIS (ArcView, ArcGIS, QGIS,
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SuperMap,...) déu c6 kha ning phan tich chong xép cac 16p yéu td tac nhan, phan ving, danh gia
muc d6 va kha nang xay ra cac loai hinh thién tai.

Kha nang dy bdo thién tai: Viéc du bao thién tai phu thudc vao viéc du bdo céc tac nhan
xay ra loai hinh thién tai d6. Tai khu vuc mién nui, ngoai trir cac tic nhan cb dinh (dia chat, dia
hinh) da phan cac loai hinh rui ro thién tai déu c6 thé du bdo truéc trén co s¢ céc nhén t6 dot bién
nhu luong mua, sy suy giam 16p phu thue vat, sy dich chuyén ciia cac khoi dat da, sy xuat hién
ciia dong chay ngam. Hién nay, dir liu tr anh v¢ tinh, anh may bay va cac thiét bi dinh vi cho
phép du bao, tinh toan twong dbi chinh xac cac yéu t6 bién dong gy ra cac loai hinh thién tai.
Dién hinh nhu hién twong 1ii quét tai mién ndi cht yéu do hién twong mua 16n, két hop véi yéu to
dia hinh trén cac khu vuc ddc, thuc vat thua thét. Dua vao anh vé tinh ¢6 thé du bao duoc lugng
mua, tinh toan kha ning xay ra 1t quét tai khu vuc nhat dinh.

Kha nang canh bao truc tuyén: Hién nay, voi viéc ho trg cta cac thiét bi co kha ning cung
cap dit liéu truc tuyén, két ndi voi cac phan mém tryc tuyen trén cac thiét bi di dong cho phép thiét
1ap cac hé thong canh bao thién tai truc tuyén. Day 1a trién vong rat 16n cia cong ngh¢ 3S. Chi phi
cho hé thdng canh bao truc tuyén khong qua 16n, hoan toan c6 thé thiét 1ap hé thong tai cac diém
c6 nguy co cao.

3.3. M6 hinh Wng dung cong nghé 3S trong quan ly rii ro thién tai khu vuc huyén Sa Pa, tinh
Lao Cai, Viét Nam

Dé théy rd trién vong ung dung cong nghé 38 trong quan 1y rui ro thién tai khu vue mién
ndi, bao céo trinh bay két qua mod phong moé hinh ung dung céng nghé 3S trong phan vung canh
bao lii quét tai huyén Sa Pa, tinh Lao Cai dé 1am vi du minh hoa. Sa Pa la m6t huyén mién nui cao
nhét cia Viét Nam, day ciing 1a mdt khu vuc dia 1y ty nhién rat dic tho, dia hinh chu yeu la ni
cao bi chia cit phirc tap, dan dén cac diéu kién tu nhién khac (khi hau, dét dai, tham thuc vat) bi
phan héa da dang. Piéu kién tu nhién 1a mot thé manh 16n gitip huyén Sa Pa phat trién kinh té, dac
biét 1a phat trién nganh nong 1am va du lich. Tuy nhién, diéu kién ty nhién ciing 1a mot yéu to gay
cho Sa Pa nhiéu rui ro thién tai, trong d6 ¢6 lii quét.

Trong md hinh thuc nghiém (Hinh 2), co s¢ dit liéu 3S phuc vu phan vung canh béo I quét
dugc xay dung trén co s¢ thu thap dir liéu cua cdc nhan t gay ra It quét [7, 8, 9]. Két qua nghién
ctru cho thay trén dia ban huyén Sa Pa c6 rit nhiéu tic nhan gdy ra 1 quet. Trong do, c6 cac tac
nhan chu yéu nhu: luong mua, dia hinh, 16p phu thue vat, dia chat thily van, qua trinh phong hoa
thd nhudng va cac tac nhan do con nguoi. Yéu t6 lwvong mua do 1i quét chi phat sinh trong cac
thang mua mua nén nghién ctru tién hanh thanh 1ap ban dd lugng mua trung binh cta 5 thang mua
mua (tir thang 5 dén thang 9), phan chia thanh 4 cip: mua it (duéi 1000 mm/mua); muwa trung binh
(1000-1500 mm/mua); mua nhiéu (1500-2000 mm/mua); mua rat nhidu (trén 2000 mm/mua). Do
dbc 1a nhan tb dia hinh chu dao gay ra Il quét tai huyén Sa Pa. Ban dd d6 dbc duge thanh 13p, phan
thanh 4 cp: kha bang phing (0°-8°); ddc trung binh (8°-15°); doc (15°-25°%); rat doc (> 25°). Yéu td
d6 che phu cua thye vat déc trung boi hién trang rumg va 16p phu thyc vat, biéu hién qua chi s6 do
che phu rung, dugc chia thanh 4 cép: rat cao, cao, trung binh va thap. Dia chét thity van dic trung
boi cau tao cac 16p dét da, kha ning két dinh vat chit khi ¢ 1i va dic diém luu vuc ngoi subi,
dong chay khong thuong xuyén.

Ung dung chiic ning phan tich khong gian thanh lap ban do phan ving 18 quét. Trén co s¢
phan vung cac khu vye c6 nguy co 10 quét xay dyng md hinh phan tich tryc tuyén nham thanh lap
ban do canh bao 1 quét. Ban d6 canh bao 1l quét huyén Sa Pa du trén co s& phan tich dir liéu truc
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tuyén tir dir liéu lugng mua, ditr 1liéu dong chay, dir liéu dia hinh, dir liéu tham thuc vat, dit liéu dia
chat thiy van va di liéu hién trang sir dung dat.

Ap dung m6 hinh thyc nghiém, phan viing nguy co lii quét tai huyén Sa Pa twong tmg véi 3 cap:

Cap 1 (nguy co thap) tong dién tich la 3238 km?, chiém 47,7 % dién tich ty nhién cia
huyén, tap trung chu yéu ¢ khu vyc vang 161 cia vuon qudc gia Hoang Lién, c6 d6 che phu rimg
rat cao. Két qua phan tich khong gian cho thdy mic du diy 1a ving c6 lugng mua kha 16n, nhung
tang dat day, do che phu rimg khé cao nén nguy co hinh thanh 1 quét thap. Ngoai ra, do dia hinh

khu vuc nay co6 do dbc nho, lugng mua trung binh cic thdng mua mua thép, bién phap canh tac cua
nguoi dan theo rudng bac thang va dai bang nén han ché nguy co hinh thanh 1i quét.

Xay dung co sé dir

ligu

iyt

Phén tich khéng gian,

Xu i
anh vién tham

biéu tra thuc dia,

\ 4
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Hinh 2. M6 hinh ving dung cong nghé 3S phdn viing cdanh bdo lii quét tai huyén Sa Pa
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Cdp 2 (nguy co trung binh): tong dién tich 1a 276,3 km’, chiém 40,7 % dién tich tuy nhién ctia
huyén. Ving nay phan bd rai rc, tap trung nhiéu ¢ cac xa Ta Giang Phin, Ban Khoang, Thanh Kim,
Thanh Phu, Nam Sai. Ving c6 nguy co 1 quet trung binh c6 déc diém la do ddc & muc do trung binh,
do che phu rung kha cao, tuy nhién da phén nam trén cac luu vire ngdi sudi co nhiéu vat liéu hon hop,
c6 thé tao nén 1ii quét nghén dong néu phat sinh diéu kién mua 16n kéo dai. Do vy, khu vyc nay cén c6
cac bién phap canh tac hop 1y, két hop véi trong rimg va bao vé rimg dau ngudn.

Cap 3 (nguy co cao): co tong dién tich 1a 78,5 km?, chiém 11,6 % dién tich tu nhién. Khu
vuc ndy nam 6 luu vuc ha luu cua cac ngoi sudi ¢ dia hinh doc, dang dia hinh bon thu nuéc, do
che phu thyc vat rat thip, ting d4t mong, cic bién phap canh tic phia ddu ngudn khong hop 1y.
Diéu déng quan tim 1a khu vuc c6 nguy co cao phan bd kha gan cac khu tap trung dong dan cu
nén tinh chat nguy hiém cang cao. Dién tich canh bao 16n nhat thudc cac xa Ta Phin, Trung Trai,
Sa Pa, Str Pan, Nam Cang va San Sa Hd.

Khu vye duge danh gia ¢6 nguy co cao dugce nghién ctru chi tiét, két hop két qua diéu tra
khao sat hién trang dé khoanh vung canh bdo. Cac khu vuc cé nguy co cao nhu tai xa T4 Phin,
Trung Trai, Sa Pa va Nam Cang dugc diéu tra, thuc dia dé xac dinh cac diém can phai canh bao.
Trén cac diém canh bao, thiét 1ap cac thiét bj phan tich va canh bao 1i quét truc tuyén. Cac thiét bi
dinh vi va phan tich tryc tuyén nham thu thap cac dir liéu hinh thanh 1 quét dé thanh 1ap ban d6
canh bao 1ii quét truc tuyén.
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Hinh 3. Bdn do6 phdn viing va canh bdo lii quét huyén Sa Pa
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3.4. Mt so giai phap phat trién wng dung cong nghé 3S trong quan Iy rii ro thién tai khu
vue mién nii phia Bic

Mot la, can phai nghién ctru dénh gia toan dién, phan loai cac loai hinh rui ro thién tai tai
khu virc mién nai phia Bic. Khu vuc mién nti phia Bic nudc ta c¢6 dién tich rong, cac loai hinh
thién tai phirc tap. Dé 4p dung cong nghé 3S quan 1y rui ro thién tai can phai danh gia, phan loai so
b cac loai hinh rui ro thién tai. Xay dung co so ly luan, co s6 khoa hoc va mé hinh ap dung phu
hop. Trong do, can ¢o cac nghién ctru chi tlet cho ting khu vye, timg dia phuong; thanh 14p ban dd
ban d6 phan Vung va canh bao 1i quét chi tiét cho tit ca cac khu vire mién nui ca Viét Nam.

Hai 13, can xiy dung co s¢ dir liéu 3S ddng bo, hoan thién va hién dai. Xay dung co s¢ dir
lidu 1a giai phdp quan trong va can duoc wu tién hang dau. Hién nay, khé khan lon nhat khi mg
dung cong ngh¢ 3S tai Viét Nam noi chung va tai khu vuc mién nai noi rleng 1a thiéu co so dir
liéu. Céc dir liéu anh vé tinh hién nay chiing ta van chua chu dong, d6 phan giai anh chua cao, dac
biét 1a muc do cap nhat va dong b6 hoa co so dit lidu anh con han ché. Trudc mit, can tang cudng
hop tac véi cac don vi cung cap co so dit liu anh v¢ tinh, tham gia vao cac td chuc, dién dan chia
sé¢ dit liéu khong gian truc tuyén; tranh thi sy tro gitp tir cac du 4n, chuong trinh hop tac qudc té.
Dir liéu GPS con phuy thudc vao cac thiét bi cAm tay, d6 chinh xac chua cao. Cac dir liéu GIS chua
ddng bo, phu thudc vao ngudn dir lidu truyén théng; ngudn dit liéu s6 con han ché.

Ba 13, can xay dung co so ha tang va ngudn nhan lyc trong linh vue cong ngh¢ 3S. Trong do6
can phat trién co so ha tang va ngu6n nhan lyc cho khu vyc mién nui theo timg giai doan. Trudce
tién, cAn wu tién phat trién hé thdng cac tram thu phat song vé tinh, két hop hé thong canh bao dan
dong, xay dung cac WebGIS quan 1y rui ro thién tai tai cac khu vuc wu tién. Tang cudng co ché
trao doi thong tin bé’lng cach to chirc cac hoi nghi, hdi thao, xuat ban ban tai liéu. Co thé thiét lap
céc co ché két ndi mang va thic day nhan thic cong dong. Trao d6i, dao tao can bd chuyén mon
thong qua cac 16p tap huén chuyén giao ki thuat.

Bén la, can phat trién hé thong mé hinh tng dung truc tuyén nhdm canh béo va quan 1y rui
ro thién tai. Cac loai hinh thién tai thuong xay ra rit nhanh nén can phai c6 hé thng canh béo truc
tuyén. Trong do, can khai thac hé théng céc thiét bi cam bién, anh vé tinh truc tuyén, hé théng
WebGIS gin véi cac phan mém tmg dung trén cac thiét bi di dong. Cac mo hinh tmg dung truc
tuyén c6 kha ning phén tich nhanh, dua ra cac thong tin chinh xac gitp cho ngudi quan 1y, nguoi
dan c6 phuong an sém trong phong tranh rui ro thién tai.

Tir két qua nghién ctru thuc nghiém tai huyén Sa Pa cho thdy, dé phat trién tmg dung cong
nghé 3S trong quan ly rii ro thién tai khu vyc mién nii can phai c6 nhing giai phap cu thé. Trong
do, can chu trong viéc phat trién doi ngtl can b co trinh do chuyén mén, am hiéu vé linh vuc cong
ngh¢; xay dung hé thdng co so dit liéu dong bo trong toan khu vyre. Hién nay dé khic phyc han ché
ve€ dir liéu v¢ tinh, trong pham vi hep ¢6 thé str dung cac dit lidu anh qua flycam, tham chi c6 thé
lap dit cac thiét bi cam bién chu dong tai nhitng khu vuc c6 nguy co hinh thanh 1i quét cao.

IV. KET LUAN

Cong nghé 3S c6 trién vong 16n trong quan 1y rui ro thién tai viing ndi phia Bic. Ung dung
cong nghé 3S co thé xay dung co so dir liéu, thuc hién cac thuat toan phan tich khong gian, xay
dung cac mo hinh du bao va canh bao rui ro thién tai. Cac dir li€u phan tich tir mé6 hinh 3S 1a mét
cong cu hd tro quyét dinh dé quan 1y va giam sat rui ro thién tai cho khu vuc mién nai. M6 hinh
nghién ctru thyc nghiém tng dung cong nghé 3S trong xay dung ban dd phan ving canh bao li
quét tai huyén Sa Pa, tinh Lao Cai la mot minh ching cho trién vong tng dung cua cong nghé 3S.
Trong tuong lai, dé phat trién cong nghé 3S can hoan thién co so dir lidu ddng bo, phat trién ngudn
nhan lyc, dong thoi xdy dung cac hé thdng mé hinh tng dung truc tuyén.

61



PROCEEDINGS OF THE 3 CONFERENCE ON SUSTAINABLE EARTH, MINE, ENVIRONMENT

TAI LIEU THAM KHAO
1. B Tai nguyén va Méi truong (2013). Dé an Piéu tra, danh gia va phan ving canh bao nguy co
trugt 16 dat da cac vang nui Viét Nam, Ha Noi.

2. Nguyen Ngoc Thach (2003). Nghién ciru va du bao tai bién thién nhién ¢ tinh Hoa Binh, Béo

cdo dé tai khoa hoc déc biét, ma s6 QG 0017. PHQGHN.

3. Nguyen Ta Dén, Tran Anh Tuén, Saro Lee (2008). Ung dung cong nghé GIS dé thanh lap Ban
dd nhay cam truot 16 dat cac tinh bién gidi Tay Béc Viét Nam, Tap chi Cdic khoa hoc vé Trai

dqt, s6 30(2), 12-20.

4. Nguyén Van Hung (2015). Nghién ctru canh béo trugt 16 dat ¢ khu vuc hd thuy dién Hoa Binh
va Son La bang phan tich hé thong thong tin dia 1y, Tap chi Cac khoa hoc vé Trdi dat, s6 37(3),
193-203.

5. Nguyén Thanh Luén, Nguyén Thanh Hung, Vii Pinh Cuong, Nguyén Thu Huyén (2017).
Nghién ctru thanh 1p ban d6 ngép lut tir anh vién tham Radar ap dung cho ha du luu vice song
Tra Khuc, Séng Vé tinh Quang Ngai, Tap chi Khoa hoc va Cong nghé Thiy loi, s6 39, 21-28.

6. Lai Tudn Anh, Nguyén Ngoc Thach, Pham Xuan Canh, Lé Nhu Nga, Vii Pang Cuong (2018).
Xay dung hé thong canh bao som 1l quét ¢ vung nui, thtr nghiém tai huyén Thuén Chau, Son
La, Tap chi Khoa hoc va Cong nghé Viét Nam, so 60(8), pp 28-35.

7. Matkan, A. Shakiba, H. Pourali, H. Azari (2009). Flood early warning with integration of
hydrologic and hydraulic models, RS and GIS (Case Study: Madarsoo Basin, Iran), World

Applied Sci-ences Journal, No 6(12), pp.1698-1704.

8. Forestieria, D. Caraccioloa, E. Arnonea, L. V. Noto (2016). Derivation of rainfall thresholds for
flash flood warning in a Sicilian basin using a hydrological model, 12th International

Conference on Hydroinformatics, HIC.

9. Wang Y. G (2017). Geographic Information Tools for flash flood partition, Landscape and

urban planning, 81(5): 341-353.

PROSPECT OF 3S TECHNOLOGY APPLICATION IN THE STUDY ON DISASTER
RISK MANAGEMENT IN NORTHERN REGION OF VIETNAM
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Abstract

3S technology (RS-GIS-GPS) is geospatial technology, including 3 components of remote sensing,
geographic information system and global positioning system. The paper presents an overview of
researches applying 3S technology in Vietham and new perspectives on the application of 3S
technology in disaster risk management in the Northern mountainous region. Research using
document collection, analysis and synthesis methods. In the experimental research model, the topic
uses methods of investigation, field survey, combining statistical data processing method. 3S
technology is very promising in the management, assessment and warning of natural disasters in
mountainous areas, especially the online warning model based on artificial intelligence application
and smart electrical applications. cell phone. This is a research direction that is practical, accurate
and highly applicable.

Keywords: 3S technology, geospatial, management, natural disasters, mountainous areas.
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NGHIEN CUO’U ’NG DUNG THUAT TOAN HQC MAY RANDOM FOREST
TRONG NANG CAO DO CHINH XAC KET QUA PHAN LOAI ANH
VE TINH KHU VUC CO LOP PHU HON HOP

Pham Minh Hai*, Nguyén Thi H6i*, Nguyén Ngoc Quang?
Vién Khoa hoc Po dac va Ban dd, Bo Tai Nguyén va Méi Truong
2Cyc Vién tham Quéc Gia, B6 Tai Nguyén va Moi Truong
Email: minhhaialas@gmail.com; pmhai@monre.gov.vn; quangavril@yahoo.com

Tom tat
Hién nay, viéc #ng dung dnh vé tinh phuc vu xay ding cac logi ban do nén, ban do chuyén dé ti 1é
trung binh va nhé ngay cang tré nén phé bién. Phirong phdp phdn loai anh c6 kiém dinh va khdng c6
Kiém dinh la hai phwong phdp chiét tach dit liéu thuong dwoc sie dyng. Tuy nhién, khi thzc hién phan
logi anh cho cd hai phirong phdp nay ¢ khu vic ¢d bé mat 16p pha hon hop nhwe khu viee d@6 thi, dé
chinh xéc cia két qua phan logi anh khang cao do cac két qua phan logi anh bj danh huong bsi van
dé nhiéu d@iém anh. Random forest 1& mér phirong phdp thong ké mo hinh héa bang may (machine
learning statistic) ding dé phuc Vu cac muc dich phdn logi, tinh hoi quy bang céch xay dwng nhiéu
cay quyér dinh (Decision tree), méi cay ¢ nhiéu node. O dé, qud trinh tinh todn sé hoc qua cac node
dé dé tim ra thugc tinh ndo quan trong hon so véi nhiing thugce tinh khac trong qua trinh tinh toén.
Trong pham vi bai bao nay, tac gia tien hanh khdo sét iing dung thudt todn hoc may Random forest
trong ndng cao do chinh xac ket qua phan logi anh vé tinh khu vuc c6 I6p phu hon hop nhw khu viec
dé thi. Két qua thir nghiém cho thdy so véi nhiing phuong phdp phan loai anh vé tinh truyen thong,
ung dung thudt toan hoc mdy Random forest da gop phan ndng cao d¢ chinh xac cua két qua phan
logi anh vé tinh, dong thoi tiét kiém duwoc nhiéu thoi gian xiz 1y anh.

Tir khéa: Random forest, hoc may, machine learning, vién tham, phan logi anh.

I. GIOI THIEU CHUNG

Ung dung anh vé tinh phuc vu xay dung céc loai ban d6 nén, ban d6 chuyén dé ti ¢ trung
binh va nho ngay cang tré nén phd bién. Phuong phap phan loai anh c6 kiém dinh va khdng co
kiém dinh 1a hai phuwong phap chiét tach dir liéu thuong dwoc st dung. Trong d6, cac thuét toan co
kiém dinh nhu K-Nearest Neighbors (KNN) duoc st dung nhiéu. K-Nearest Neighbors phuwong
phap dé phan 16p cac dbi twong dua vao khoang céch gan nhét giira ddi twrong can xép 16p (Query
point) va tat ca cac ddi tugng trong cac by mau (Training Data). Tuy nhién, khi thuc hién phan loai
anh & khu vuc ¢ bé mit 16p pha hdn hop nhu khu vure d6 thi, d6 chinh x4c cua két qua phan loai
anh khong cao do cac két qua phan loai anh bj anh huong bai van dé nhidu diém anh.

Hién nay, cAc nha nghién ctru da va dang phat trién nhiéu thuat toan mai, phuc tap, manh mé
va hiéu qua hon. Mot trong s6 d6 1a Random forest. Pay 1a mot phuwong phap théng ké mé hinh héa
bang may (machine learning statistic) ding dé phuc vu cac muc dich phan loai, tinh hdi quy bang
cach xay dung nhiéu cay quyét dinh (Decision tree), mdi cay cd nhiéu node. O d6 qua trinh tinh toan
s& hoc qua cac node d6 dé tim ra thugc tinh nao quan trong hon so véi nhiing thudc tinh khac trong
qud trinh tinh toan. Trong pham vi bai bao nay, cac tac gia tién hanh khao sét ¢ng dung thuat toan
hoc méy Random forest trong nang cao do chinh xac két qua phan loai anh v¢ tinh khu vyc co lop
pha hdn hop nhu khu vue d6 thi. Két qua thir nghiém cho thay so véi nhimg phuong phép phéan loai
anh v¢ tinh truyen théng, ng dung thuat toan hoc may Random forest da gop phan nang cao do
chinh xac cua két qua phan loai anh vé tinh, dong thoi tiét kiém duoc nhiéu thoi gian xt 1y anh.
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Trong pham vi bai bao nay, nhém nghién cau tién hanh thir nghiém mot thuat toan cua
phuong phép hoc may (Machine Learning) - RF trong phan loai ring ngap méan trén anh vien tham
Planet véi khu vuc thir nghiém tai tinh Bac Ninh.

II. PHUONG PHAP LUAN CUA NGHIEN CUU
2.1. Co sé khoa hoc

Random forest (RF) 1a mot phuong phép théng ké mo hinh hoa bang may (machine learning
statistic) dung dé phuc vu cac muc dich phan loai, tinh hdi quy va cac nhiém vu khac bang cach xay
dung nhiéu cay quyét dinh (Decision tree) [1]. Mdi node ciia cy s& 1a cac thudc tinh va cic nhanh
la gid tri lya chon cua thudc tinh do.

Phuong phap cay quyét dinh nham muc dich tao ra mot mo hinh quyét dinh anh xa dau vao
cho cac nhan (tén dbi twong duge gan). N6 duoc biéu dién gidng nhu mot biéu dd xoay chiéu co
huong. Hinh 1 1a mot vi du vé cdy quyét dinh. Pé co duge mot 16p cho bat ky dau vao nao, cay
dugc duyét tir trén xudng dudi. Tai moi nut, tidu chi tai nut 6 duoc kiém tra so véi gia tri cua dau
vao. Tir d6, dau vao duoc chuyén hudng sang nhanh trai hodc nhanh phai, dua trén diéu kién tai nut
d6. Bit ctr khi nao dat dén day cua cay theo cach nay, mot 16p duoc tra vé cho dau vao. Ciy quyét
dinh c6 thé duoc tao tu dong tir cac tap dir liéu duoc gan nhan.

Hinh 1. Minh hoa cay quyét dinh (Decision tree) trong phirong phdp Random forest

Viée sur dung céc cay quyét dinh nhim cai thién hiéu suét so voi mot cay quyét dinh don 1é.
RF duoc xdy dung bing cach tao ra cac cay quyét dinh cho cac vi du con cta dir liéu. Viéc phan
loai sau d6 dugc thuc hién gidng nhu voi cac cay quyét dinh thong thuong, trong do lop két qua la
16p trung binh cua tat ca cac cay quyet dinh don 1¢ trong “rung”. Céc cdy trong “rumg” dugc tao ra
theo cach ¢ ging chia tap dir liéu ¢ moi nut thanh hai nut con (kiéu toan tor Boolean tra vé hai gia
tri 1a True hodc False) va tlep tuc cho dén nit tra vé két qua phan loai cudi cung. Thuat toan chon
tai mdi nat d6i tuong dac trung va mot gia tri cho dbi tugng dac trung tir d6 hoan thanh két qua tdt

nhét tir tap hop N = ﬂ/ n_features dbi tuong dic trung. RF c6 thé chira mot s6 lugng cay tuy ¥,
chat lugng ctia phan loai s& c6 két qua thay doi dbi véi sé lwong cay dau vao khac nhau.
2.2. Qua trinh lay miu

Thuét toan 1dy mau cho phuong phap RF tmg dung cho cac phuong phap sir dung thuét toan
mb ta thong ké dé udc lugng s6 lugng tir mot mau dir lidu (bagging) [2].

Mot tap miu X = Xy,..., X, vOi cac ciu tra 101 Y = yi,..., Yo, 14y gid tri trung binh (B 14n), chon
mdt mau ngau nhién tir b mau phu hop voi cay quyét dinh:
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Lipb=1,.., B (1)
trong d6: n - mau tir gia tri toa do (X, Y); goi la (Xp, Yy);
Lép dit liéu hay két qua hdi quy f, ciia bién Xy, Yo,

Sau khi lay miu, cac phép tinh toan cho cac mau 13 an s6 x* ¢6 thé duoc thyc hién béng cach
lay trung binh cdc gia tri ndi suy tir tat ca cac cdy hoi quy riéng 1¢ ctia bién x’ hodc lay gia tri tir da
sO clia cac mau trong cy quyét dinh:

f=2EEo1fo(x) 2

Random forest ¢6 thé sip xép su quan trong ciia cac bién trong cac bai toan phén loai hay hdi
quy, dugc mo ta trong cac nghién ctru cia Breiman, xac dinh cac bién quan trong trong 1 tap di
liéu 12 1am phu hgp phuong phép random forest voi tap dir licu:

n = A{(Xn ¥,)}" voii= 1. ®)

bé xac dinh dugc tinh quan trong cia ddi tuong thar i sau khi léy mau, cic gia tri cua mau i
duoc hoan vi trong tap mau va cac 16i du bao duoc tinh toan lai trong tap dit licu. BY quan trong
cua d6i tuong dugc tinh bﬁng diém, cac diém duoc tinh toan bﬁng cach léy trung binh cua d6 chénh
léch gitra cac 16i dy bao trudce va sau khi hoan vi. Cac dbi tugng cé gia tri 1on dugce xép quan trong
hon céc diém c6 gia tri nho.

_Nhom nghién ctru da thir nghiém phuong phap RF véi s6 luong cay quyét dinh khac nhau
v6i sb lwong toi da 1a 300 cdy dugc tao mdt cach ngau nhién. Ket qua tinh toan cho thdy su phu
thudc vao dic tinh dir liéu dau vao va sb luong miu, vige tang s6 lugng cay quyet dinh s€ cai thién
d6 chinh x4c ciia mot mo hinh (Bang 1). Viéc ting s lugng cay da kéo dai tong thoi gian tinh toan
cua phuong phap nay.

Bdang 1. Bang thir nghiém so sanh sé lwong cay quyét dinh va thoi gian tinh toan

S6 lwgng cay Thoi gian training Thoi gian phén loai Téng thai gian
(phat) (phat)
300 17 104 121
150 12 49 61
10 4 11 15
2 2 9 11

Cay quyét dinh str dung trong phuong phap RF duoc tao ra dua trén kich thude mau cua tap
dir liéu goc. Co mau nay dugc tao ra bang cach 1dy mau (c6 thay the) tir tap dir liéu 1ay mau mot
cach ngau nhién cho dén kh1 s0 lugng miu trong ciy bang tong s mau. Qua trinh nay dugc lap lai
cho moi cay trong “rimg”. Céach tao ra mot ciy duy nhat cho RF ciing gidng nhu cach tao ra mot
cdy quyét dinh thong thuong. Diéu nay ciing c6 nghia 1a khi chon qué it ciy cho phwong phép RF,
nhén twong tmg s& bi loai khoi két qua phan loai.

Céc tham s trong ung cho 16p RandomForestClassifier dugc st dung & ddy bao gdm:
max_depth kiém soét sb luong 16p cua cay, min_samples_split va min_samples_leaf dugc gilt ¢ gia
tri mac dinh, 1an lugt 1a 2 va 1, diéu nay dé dam bao rang bat ky ndt nao chira nhiéu hon mot mau
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don déu duoc tach mot 1an nita. Tham sd max_features dé kiém soat sb luong tinh nang dugc xem
x¢ét cho moi lan phan chia. Gia tri médc dinh cho tham s6 nay la ty dong, max feature =

Jn_features . Vi du déi véi anh diu vio c6 10 kénh phd thi gia trj max_features = 3.

III. KET QUA VA THAO LUAN
3.1. Dir liéu dau vao va khu vuc thuc nghiém

Thanh phé Béc Ninh nim ¢ phia Nam Song Cau, phia Péng Bic cua tinh Bac Ninh, cach
trung tAm thu d6 Ha Noi 30 km vé phia Nam, cach thanh phé Béc Giang 20 km vé phia Bic c6 dién
tich 82,6 km?, 1a dau mdi quan trong gitta Ha Noi voi cac tinh phia Béc, nam trong tam giac tang
truong Ha Noi - Hai Phong - Quang Ninh. Khu vyce d6 thi thanh pho Bic Ninh c6 ha tang d6 thi
trién khai tich cuc, nhidu tuyén dudng giao thong két ndi ndi ngoai thanh, cac tuyen duong trung
tam dugc x4y dung méi va ning cap. Véi ving ngoai thanh, bén canh cac khu vuc dat ndng nghiép,
nhiéu cong trinh xay dung nhu cac khu d6 thi quy mé 16n, khu cong nghiép, cum coéng nghiép, lang
nghé duoc tap trung dau tu va da dua vao sir dung.

BAN PO HANH CHINH THANH PHO BAC NINH - TINH BAC NINH

BAC GIANG

YEN PHONG

" pHowg Kik, )
TS

TIEN DU

Hinh 2. Thanh phé Bdc Ninh va khu viec thiz nghiém (http://thanhuy.bacninh.gov.vn/)
3.2. Dir liéu diu vao va cong tac tién xir ly anh

Bai bao thyc hién véi dit liéu anh vé tinh Planet. Pay 1a vé tinh ciia My v6i d6 phan giai phd
gom 4 kénh (R, G, B, va NIR), d6 phan giai khéng gian 3 m
(https://eoportal .org/web/eoportal/satellite-missions/p/planet). Anh dwoc chup tai thoi diém nam
2017 khu vyc tinh Bic Ninh. Dit liéu dugc cung cap boi Dai thu Vién tham Quéc Gia, Cuc Vién
tham Qudc Gia, B6 Tai nguyén va Mai truong. Anh vé tinh trong d& tai c6 do phu may nhé hon
10 % va duoc hi¢u chinh btic xa va khi quyén bang cong cu ATCOR (Atmospheric correction)
trong phdn mém PCI Geomatic 2018. Qua trinh tién xtr Iy anh gdm 3 bu6c: Hiéu chinh birc xa trudc
déau thu; hi€u chinh buc xa anh huéng may; hiéu chinh anh huong khi quyén. Anh duoc nén vé hé
toa 40 WGS84 va hé quy chiéu UTM mui 48.
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Hinh 3. Dz liéu anh vé tinh Planet

3.3. Két qua thuc hién

Nhom thyc hién dé tai da xay dung duoc cong cu tinh toan thudt toan RF cho anh vién tham
bang mi ngudn mé va ket hop st dung phdm mém ngudn mo QGIS. San phim x4y dung khéng
phu thudc vao phan mém xir Iy anh ciing nhu GIS thuong mai. Bé sir dung cong cu phan loai
Random Forest cAn phai ldy miu nhu theo phuwong phap phén loai c6 giam sat.

Nhom thue hién @& tién hanh thu thap mau giai doan anh tai khu vuc nghién ctru. Tuy thudc
vao muc dich str dung ma c6 sb luong mau khac nhau, mau cang dong nhat, cang nhiéu sé& cho két
qué cang chinh xac. Cong tac thu thap mau dugc tién hanh ca bang phuong phap thuc dia va trén
phan mém Google Earth. Hé thong chu giai dugc xay dung thé hién & bang 2. Mdi ddi twong duoc
14y 20 mau. Trong do, tap dir liéu sau khi giai doan dwoc chia thanh 2 phan véi s6 lugng diém va bd
tri cac diém thé hién trén hinh 4. Trong d6, 70 % mau dugc sir dung mau huén luyén dé phéan loai
(training data), 30 % mau con lai duoc sir dung mau kiém chiig két qua phan loai (testing data).

Bdng 2. Hé thong ldy mdu duwroc xay dung

STT Ma Poi twgng S6 lwgng miu
1 SG Séng 20
2 HO Ho 20
3 DNN Dat néng nghiép 20
4 DT Pat trong 20
5 TV Thuc vat 20
6 KDC Khu dan cu 20
7 KDCN Khu cbng nghiép 20
8 GT buong giao thong 20
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Sau khi 14y miu, nhoém nghién ciru tién hanh chay phin mém RF da viét. Vi scripts dugc
xdy dung trong phan mém dé tinh toan RF, dung luong dnh dau vao chi phdi téc do tinh toan ciia
phan mém. Phan mém sé& thong ké lai s6 lwong méu s& sir dung, tinh toan mirc d anh huong cia
timg kénh phd st dung dé phéan loai nhdm xac dinh cac kénh ¢6 mirc d anh hudng nhat. Két qua
nay c6 thé sir dung nhu mot tham sb dau vao véi trong sb cia timg kénh khi dwa vao mé hinh tinh.
Nhiam thir nghiém phuong phap RF phan loai cac dbi tugng dién hinh trén anh phan loai, cac mau
dugc nhom lai thanh 4 16p: mat nude, thuc vit, dét tréng, khu dan cu véi két qua phan loai anh
duoc hién thi ¢ hinh 4. Trong d6, cac 16p khu cong nghiép, giao théng, khu dan cu duge gop vao
thanh khu dat xay dung.

. Dit xay dung
] Dit tréng

Hinh 4. Két qud phan logi anh siz dung phicong phip RF

Tiép d6 1a khau danh gia do chinh x4c ctia mo hinh, st dung phuong phap Out-of-bag
(OOB). béy 1a mét phuong phép tinh toan sai sO cua thudt toan RF cac mo hinh hoc may khac st
dung téng hop bootstrap (dong bao) d6i v6i nhitng mau nho dugc trong qua trinh liy mau. OOB lay
gia tri trung binh cua sai sO voi ket qua tinh toan trén moi b mau huén luyen xi, chi st dung cac
cdy (trees) khong co x; trong mau bootstrap ctia chiung. Két qua danh gia do chinh xac sir dung
phuong phap Out-of-bag (OOB) la 85 % (Hinh 5).
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[Parallel(n jobs=2)]: Using backend ThreadingBackend with 2 concurrent workers.

[Parallel(n_jobs=2)]: Done 46 tasks | elapsed: 1.0s
[Parallel(n_jobs=2)]: Done 100 out of 100 | elapsed: 2.0s finished

predict 1 2 3 4 5 6 7 8 9 11 All
truth

1 67367 0 7 0 254 0 2 0 0 491 68121
2 214 340 1108 0 225 13 8868 0 92 1293 12153
3 0 0 10674 0 3 45 4 0 0 0 10726
4 0 0 0 75157 0 922 3 0 0 0 76082
5 44 9 685 0 487 1226 15890 0 0 13 18354
6 0 0 1153 144 0 14704 118 0 0 0 16119
7 0 17 0 35 0 1969 17357 0 418 0 19796
8 0 878 0 34 0 146 1195 5§ 1637 0 3895
9 0 0 0 0 0 0 348 0 14226 0 14574
10 0 0 0 0 0 0 1213 0 204 0 1417
11 781 0 0 0 0 0 0 0 0 35249 36030
All 68406 1244 13627 75370 969 19025 44998 5 16577 37046 277267

[Parallel(n_jobs=2)]: Using backend ThreadingBackend with 2 concurrent workers.
[Parallel(n_jobs=2)]: Done 46 tasks | elapsed: 7.4s
[Parallel(n_ jobs=2)]: Done 100 out of 100 | elapsed: 14.9s finished

P& chinh xdc dy bdo 0OB: 85.45373232299552%

Mic dé dnh hudng cia Band 1: 0.10444716259290261
Mic dé dnh hudng cta Band 2: 0.20670329685802857
Mic db dnh hudng cGa Band 3: 0.4472571931708459
Mifc d3 anh hudng cGa Band 4: 0.24159234737822288

Hinh 5. M6 hinh tu dong danh gia do chinh xac sau khi tinh toan

IV. KET LUAN

Két qua thyc hién cua nghién ctu da dat dugce 2 diém moi do6 1a: tmg dung thanh cong
phuong phap hoc may (RF) trong phén loai anh vién tham, va kha nang cta phuong phap phén loai
dugc chi tiét theo cac ddi tugng trén anh tai khu vuc thuc nghiém. San phim phan loai anh tmg
dung phuong phap RF c¢6 do chinh xac cao 85 % (Hinh 5) di thé hién duoc vi tri va ndi dung cac
16p da dugc lay mau. Cac ddi twong nhu thuc vat, nuée va khu dan cu dugc tach biét 16 rang.
Nghién ctru duge thyc hién va da dat dugc nhitng két qua nhit dinh, tuy nhién nhom nghién ctru c6
mot sé kién nghi can nghién ctru tiép dé c¢6 nhitng két qua c6 d6 chinh xac cao hon. Véi scripts
dugc xdy dung dé tinh toan RF, khi can téc do xir Iy nhanh hoan toan co thé chay cloud computing
(google colab) dé xir ly voi thoi gian dudi 30 phut tuy thuge vao dung lugng cua anh va s6 16p can
phan loai, so v6i vai gio &n hang chuc gid xir Iy & trén may tinh dé ban thong thuong, van dé nay
dic biét quan trong khi xtr Iy ca khéi dir liéu 16n (vi du chudi anh da thoi gian hodc anh do phan giai
siéu cao). Vi vdy, phuong phap RF can dugc ap dung nhiéu trong thyc té dé giup dan cai thién do
chinh x4c va giam thoi gian xir 1y, tinh toan dbi v6i linh vuc phan tich va xir Iy anh vién tham.

LOI CAM ON

Dé hoan thanh nghién ctru nay, nhém nghién ctru xin chan thanh cam on Ban Lanh dao Vién
Khoa hoc Po dac va Ban db va Vu Khoa hoc va Cong nghé, Bo Tai nguyén va Moéi truong di ludn
hd trg va tao diéu kién tot nhat ¢ nhom nghién ctru thyc hién dé tai NCKH cap co so: “Nghién ciru

co s6 khoa hoc g dung thudt todn hoc mdy random forest trong céng tac phan logi anh vién tham

quang hoc” véi ma sb: CS.2020.07.03.
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USING MACHINE LEARNING ALGORITHM TO IMPROVE THE SATELLITE IMAGE
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Abstract

Nowadays, the application of satellite images for establishing base maps and thematic maps in the
small and medium scale is becoming more and more popular. Supervised and unsupervised image
classification methods are the commonly used to extraction data. However, the image classification
for these methods in areas mixed with complicated objects often reveals low accuracy due to the
mixed pixel problems. Random forest is a statistical method of machine learning, which is used to the
purposes of classification and regression by multiple Decision trees. They have many nodes. The
computing process will learn through those nodes to find out which attribute is more important than
other. The objective of this study is to investigate the Random forest machine learning algorithm in
improving the accuracy of the satellite classification results. The classification results show that
compared to traditional ones, the Random forest has contributed to improve accuracy of the satellite
image classification results, while saving time consumption.

Keywords: Random forest, machine learning, remote sensing, classification.
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NG DUNG CHi SO HAN HAN TVDI TREN CONG CY GOOGLE EARTH
ENGINE TRONG GIAM SAT HAN HAN MUA KHO TINH BDAK NONG

Téng Thi Huyén Ai*, Phan Van Trong? Nguyén Phudc Hai*, Lé Quang Toan®, Vii Lé Anh®
Vién Cong nghé vii try,
S6 18, Hoang Quéc Viét, Cau Gidy, Ha Noi
2Trung tdm Nong nghiép Nhiét doi Quéc té (CIAT)
*Khoa Ky thuat Ha tang va Méi trudng D6 thi, Pai hoc Kién tric Ha Noi,
Km10 Nguyén Trai, Thanh Xuén, Ha Noi

“Email: tthai@sti.vast.vn
Tom tat
Trong nghién ciu nay, nhom tac gia da giam sdt mic do han han cua tinh Pak Nong trong thoi ky
mua kho tir nam 2005-2020 bang cong cu Google Earth Engine. Google Earth Engine da duot ching
minh la mgt cong cu hi¢u qua trong viéc xu ly va tinh toan so lwong lén diz liéu anh vien tham mgt
cach nhanh chéng va dej dang. Chuéj dé liéu anh Landsat mua khc‘) ter nam 2005-2020 dwroc Sz dung
trong nghién ciru ndy dé danh gid moi tuong quan giira cac chi so vat ly NDVI, LST va TVDI véi miic
do han han tinh tir chi so SPI cua tinh Bak Nong. Moi quan hé chat ché giiza cac chi so nay la co so
de phan tich mirc do han han cua tinh Dak NOng. Bén canh do, ket qua phan tich ciing cho thay chi
so TVDI nhu la mét chi bao hiu ich dé theo ddi va gidm sat han han cho tink Dak Néng trong mua
khd kip thoi va thugn tién.
Tir khoa: Chi sé han han TVDI, giam sat hgn han, cong cu Google Earth Engine.

I. PAT VAN PE

Pik Nong la mot trong 5 tinh TAy Nguyén c6 dién tich dat san xuat néng nghiép chiém chu
yéu 91,88 % trén tong dién tich dat tw nhién [1]. Trong d6, hé thdng cac cong trinh thiy loi dép tng
tudi ti€u duge 78,94 % dién tich cay tréng [2]. Tuy nhién, trong nhimg nim gan ddy, diéu kién thoi
tiét dién bién bat thuong, ning nong keéo dai, myc nude trong cac cong trinh thuy loi giam séu dén
mirc chét khong dap Gmg du cho nhu cau gieo trong, giy ra han han tai nhiéu dia ban trén toan tinh.
Dién hinh vu DBoéng Xuén ndm 2015-2016, han han nang né di xay ra trén dién rong, gy thiét hai
khoang 1.200 ty dong véi 18.548,58 ha dién tich ciy trong bi dnh huong t61 nang suat va san lugng
[3]. Tir dAu nam 2020, mua mua dén muon, dong chay cac séng sudi giam manh, trir lugng nudc
cac hd chira ha thap, ngudn nudc phuc vu san xuat néng nghiép gap nhiéu khé khin, han han xay ra
cuc b déc biét tai 3 huyén Krong No, Pk Mil va Cu Jut. Do do, theo ddi va giam sat han han la
viéc can thiét dé phuc vu cho cong tac quan 1y, diéu tiét ngudn nudc va cha dong san xudt nong
nghiép ctia nguoi dan ciing nhu cac can bd quan 1y tinh Dak Nong.

Hién twong han han c6 tinh chat vung va moi vung c6 ddc diém khi hau khac nhau, nén viéc
theo ddi han han theo dién tir anh vé tinh bang cac chi s6 han han da dugc nghién ctru tir rat lau [4].
Tinh trang nudc bé mit va thong tin vé sirc khoe thuc vat c6 thé duoc danh gia ‘théng qua mdi quan
hé gitta tham thuc vat, lugng mua va nhiét do bé mat [4, 5, 6]. Trong d6, chi s thuc vat chuén héa
khac biét (NDVI) a chi sb thyuc vat duge st dung phd bién nhét va 14 thudc do dua trén vién tham
dau tién dugc sir dung dé theo doi han han noéng nghi€p. Nhiét do bé mat. dat (LST) dugc tinh toan
tir kénh hdng ngoai nhiét cung cap thong tin ¢6 gia tri vé didu kién do 4m bé mét. Nhom tdc gia
Inge Sanholt (2002) da dé xuét chi sb kho han nhiét d6 thuc vat TVDI dua trén mdi quan hé gitra
nhiét o bé mat va chi s6 NDVI d&é md phong d¢ am dét [5]. Chi s6 nay c6 tiém ning 16n trong viéc
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phan anh su thay ddi dd Am cua dit trén quy md rdng 16n trén cac loai 4nh v¢ tinh khac nhu Landsat
& thanh phd Ha Noi [6], hay khu vuc Béc Binh tinh Binh Thuén [7]. Bén canh d6, chi s6 chuan hoa
giang thity SPI dugc T6 chirc Khi twong Thé gidi WMO lua chon 1a thudc do toan cau vé han han
do khi tugng [4]. Pau vao dé tinh toan chi sd SPI nay la luong mua lich str thu thép dugc tai cac
tram khi tuwgng [8]. Tuy nhién, viéc xac dinh chinh xac mirc d6 han han theo viung lai kho khan béi
su phan bd va sd lugng tram khi tugng, dac biét tinh Pk Nong chi c6 2 tram khi tuong. Do do, su
két hop gitra chi 6 kho han TVDI tinh toan tir anh vé tinh va chi s6 SPI cung cép cac lua chon dé
xéc dinh mtrc d9, vi tri, tin suat va thoi gian han han cua tinh.

Google Earth Engine (GEE) 1a mot nén tang dién toan dam may duoc thiét ké dé luu trit va xr
1y céac tap dir liéu khong 16 phuc vu cho viéc phan tich va dua ra quyét dinh cudi cung. Kho luu trir
dir liéu hién tai trén GEE bao gém dir liéu anh vé tinh mién phi, cac tap dit lidu vector GIS, DEM,
cac 16p dir liéu khi hau,.. [9] Cong cy ndy cho phép ngudi dung tich hop cac dir liéu va phat trién
thuét toan dé x4c dinh su bién ddi cac thanh phan moi trudng, tao ban dd xu huéng va dinh luong
cac ngudn tai nguyén trén bé mat Trai dat. C6 nhiéu san pham theo doi han han da dugc cong bb trén
nén tang GEE nhu ban d chi sé kho han KBDI (Keetch-Byram Drought index), chi s6 GRIDMET
(Gridded Surface Meteorological), chi 50 PDSI (Palmer Drought Severity Index). Tuy nhién, cac chi
s0 kho6 han nay chi tdp trung vao mot sd khu vuc cu thé va c6 do phan giai khong gian rat tho
(~ 4 km). Vi thé, viéc tmg dung nén tang GEE trong cong tac giam sat mirc do han han cta tinh Pak
Nong theo chudi thoi gian tir nam 2005 dén nay tir dit liéu anh vé tinh c6 tiém ning to 16n.

Muc tiéu ctia nghién ctru nay 1a ing dung cong cu Google Earth Engine dé theo dbi tinh trang
han han tinh Pik Nong trong mua kho tr nam 2005-2020 bang dir lidu anh Landsat. Nghién ctru
bao gom cac ndi dung: 1. Phén cAp mirc d6 han han tai tram khi tuong bang chi sé SPI; 2. Xy dung
chudi dit lidu cac chi sb NDVI, LST, TVDI tir anh Landsat; 3. Panh gia xu hudng bién dong cua
NDVI, LST, TVDI véi chi sb SPI tai tram khi tuong; 4. Phan vung kho han tinh Pk Nong ttr chi )
TVDI trén cong cu Google Earth Engine.

II. DU LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Khu vuc nghién cau va dir liu

Go gle Earth Engine Search places and datasets m .

Vet DannuIly - se.icatulsou oee N .
B Landsat8 2 var pointSamples = ee.FeatureCollection( us ~ i Use print(...) to write to
%15 console.

B NDVI timeseries 3 Map nnt r’:lb]e t(DakNong, 2);
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Hinh 1. Ranh gigi tinh Dk Néng va diém thyc dia trén cong cu Google Earth Engine

72



KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

Pik Nong 1a tinh nam & phia Tdy Nam cua ving Tay Nguyén. Pay 1a khu vuc chuyén tiép
giita hai tiéu ving khi hau Tay Nguyén va Dong Nam Bo do do, dic diém khi hau cua tinh vira
mang tinh chat cao nguyén nhiét d6i am, vira chiu anh hudng ciia gi6 muia Tay Nam kho nong [10].
Khi hau chia 1am hai mua rd rét: miia mua bét dau tir thang 4 dén hét thang 10 va mua kho tir thang
11 dén thang 4 ndm sau. Vao mua kho, lugng mua khong dang ké (4-5 mm), c6 nhiing thang khong
6 ngay mua. Hon nita, toc d6 gié Dong Bic vao mua kho tuong doi 1on (2,4-2,5 m/s) lam ting kha
ning bdc hoi va thoat hoi nudc (14,6-15,5 mm/ngay). Do d6, cic thang mua kho c6 do am dat
xudng thap, khong khi tré' nén kho han gay git anh hudng rat 16n dén trong trot, tudi tiéu trong san
xuat néng nghiép va sinh hoat.

Chudi dir liéu anh Landsat 5 va 8 theo muia kho (tir thang 1 - thang 4) giai doan 2005-2020
dugc thu thap, tién xir ly, tinh toan va phan tich bang cong cu Code Editor ciia GEE:
https://code.earthengine.google.com/. Trong do, dir liéu anh Landsat dugc thu thap theo cac tham
s6: 6 phu may < 50 %, ranh gi6i tinh Pik Néng, thoi gian tir 01/01/2005 - 30/4/2020.

Dir liéu luong mua cua tinh Pak Nong duge thu thap tir hai tram khi tuong: Pik Nong
(phuong Nghia Tan, thanh phé Gia Nghia) va Pik Mil (xa Dak Mil, huyén Dik Mil). Pay 14 hai
tram khi tuong do dac ddy du cac thong sb khi tuong cua tinh tir naim 1987. Hién nay, tinh bik
Nong da lap thém 25 tram do mua tu dong VINARAIN phuc vu cho sinh hoat va san xuét cla
ngudi dan. Tuy nhién, cac tram do mua tu dong nay moi dugc dua vao hoat dong tir nam 2018 va
van con nhiéu han ché. Do d6, trong nghién ciru ndy, nhoém tac gia chi sir dung dit liéu mua tai hai
tram khi tugng cua tinh trong giai doan 2005-2019.
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Hinh 2. Tong lirong mua tirg thang tai cac tram khi tirong giai doan 2005-2019

Céc diém khao sat thuc dia duoc thuc hién trong giai doan mua khdé nam 2019-2020. Cac
dlem nay phan b trén toan tinh Dak Nong va trén céc loai hinh 16p phu khac nhau: mat nude, dat
tréng va thuc vat. Cac diém thyc dia la co s¢ dé danh gia mdi twong quan gitra chi s6 thuc vat va
nhiét d6 bé mit dé tinh chi s6 kho han TVDI cua tinh Pak Noéng.

2.3. Tinh todn chi so SPI tai tram khi twong

Chi s6 chuan hoa giang thity SPI (Standardized Precipitation Index) dugc dé xut tir nim
1993 boi Mckee va cong su [8]. Chi s6 nay dugc tinh toan tir dit lidu lwong mua tich luy tai tram
khi tuong trong mét khoang thoi gian dai. SPI 1a sy chénh 1¢ch cua lugng mua thyuc té R so voi
lwong mua trung binh nhiéu nam R va chia cho d6 1éch chuén cua ca giai doan o.

spr = =£ 1)
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Khi céc gia tri SPI &m thé hién diéu kién khé han va xay ra hién tugng han han, nguoc lai SPI
mang gia tri duong thi am udt va SPI cang cao thi cang thira am. Bang phan cap mirc d han han
cua chi s6 SPI nhu sau:

Bdang 1. Mize dé phan cdp han cia chi sé SPI [8]

STT Mikc d han Gia tri SP1
1 Cuyc ky 4m u6t >2
2 RAt am w6t 1,5-1,99
3 Tuong d6i 4m udt 1,0-1,49
4 Binh thuong (-0,99)-0,99
5 Han vira (-1)-1,49
6 Han nang (-1,5)-1,99
I Han rét nang <-2

Dir liéu lvgng mua giai doan 2005-2019 thu thép tir hai tram khi tugng cua tinh bik Nong
dugc xtr 1y, bién tap, chudn héa va tinh toan bang cong cu Excel. SO liéu mua ngay duoc tong hop
theo tirng thang va 1a dau vao dé tinh toan chi sb SPI cho ting thang. Tir cong thirc ¢ trén, SPI timg
thang s€ duogc tinh dya trén sy chénh 1éch cua téng luong mua thang dé so véi lugng mua trung
binh trong ca giai doan 2005-2019 va chia cho d¢ 1éch chuin trong ca giai doan. Chi s6 SPI duoc
dung dé phén tich muc d¢ han han mot cach chinh xac nhét theo cac tram khi tuong tai tinh Bak
Nong va con dugc két hop véi cac chi s vat 1y tinh toan tir dit liéu anh vé tinh Landsat dé phan tich
xu hudng kho han cua tinh qua cac nam.

2.2. Tinh to4n chi s6 kh han TVDI

Chi s6 kho han nhiét do thuc vat TVDI (Temperature-Vegetation Dryness Index) thu thap
thong tin d6 4m cua bé mat dat théng qua tam giac khong gian giita nhiét do T, va NDVI [5]. Trong
tam gi4c ny, TVDI c6 gia tri bang 1 tai canh kho va 0 1a ¢ canh u6t. Cong thirc tinh chi s6 TVDI
nhu sau:

_ Ts=Tamin
TVDI = a+beNDVI—Temin (2)

trong d6: Temin 12 Nhiét do bé mat nho nhét; T, & nhiét do bé mat tai diém quan sat, NDVI 1a chi
sb thyc vat chuan héa khéc biét; a va b 1a cac tham s6 xac dinh canh kho dugc mo hinh héa phi
hop tuyén tinh vai dit liéu (Tsmax = a + b * NDVI), Temax 1a nhiét do bé mat 1on nhat.

Bdng 2. Bang phan cdp danh gid chi s6 khd han TVDI [7]

STT Mike @9 kho han Gi4 tri chi s6 TVDI
1 Khoéng han 0-0,2
2 Han nhe 0,2-0,4
3 Han trung binh 0,4-0,6
4 Han nang 0,6-0,8
5 Han rat nang 0,8-1

Dé xac dinh cic tham s6 a va b, nghién ctru sir dung mdi quan h¢ tuyén tinh ciia Tsmax va
NDVI dya trén cac di€m khéo sat thyc dia phan bo déu trén cac loai hinh 16p phi: mat nudc, thyc
vat, dat trong. Nhiét d6 bé mat T va chi s6 NDVI cua khu vuc tinh Dak Nong duoc tinh toan tir cac
kénh nhiét, kénh Red va NIR cta chudi dir liéu anh Landsat trén cong cu GEE.
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Dit ligu NDVI, LST va TVDI sau khi tinh toan bing GEE thi dugc dua vao Excel dé thong
k€ va phén tich. Xu huéng bién doi cua cdc chi s6 ndy cho thay dién bién mirc d kho han cua tinh
bak Nong thay doi tir ndm 2005 dén 2019 va hién trang kho han cta tinh nam 2020.

III. KET QUA VA THAO LUAN
3.1.Chi s6 SPI tai tram khi twong tinh Pik Nong

Hinh 3 thé hién gia tri cua chi sb6 SPI tinh cho tung thang tai hai tram khi tugng. Dya trén
bang phan cap murc do kho han tir chi s6 SPI thi tinh Dak Nong nhin chung chi & mirc han vira, c6
mot s6 thang cham t61 mirc han nang nhu thang 1, thang 2 va thang 12. Trong giai doan 2005-2019,
céc thang c6 gia tri SPI duong thuong tir thang 4 dén thang 10 dong thoi 1a mua mua cia tinh. Gia
tri SPI thé hién muc d6 kho han (SPI<-1) nam vao cac thang 12 dén thang 3 nam sau.

Muia kho giai doan 2005-2019, tram Dik Nong c6 31 thang c6 gia tri SPI < -0,99 c6 nghia 31
thang bi han vira va han nang, trong d6 c6 18 thang thudc han nang (SPI < -1,49). Trudc nam 2009,
cac thang han tap trung vao thang 12 nam trudc va thang 1 ndm sau. Ttr ndm 2010 thi han han kéo
dai dén 3 thang (tir thang 12 dén thang 2 ndm sau) va & mirc d6 han ning. Tram Dk Mil thi co téi
38 thang bi han, nhung chi ¢6 13 thang bi han ning. Thoi gian han & tram Dak Mil trong timg nim
kéo dai hon so v6i tram Pak Nong, trung binh 1a 3 thang, c¢6 nhitng nam thoi gian han kéo dai t6i 5
thang nhu tir thang 11/2014 dén thang 3/2015, hay kéo dai 4 thang nhu 12/2015 dén thang 3/2016.
Tuy nhién, mt¢ d han tram bk Nong lai nang hon so voi tram & Dik Mil.

Gia tri chi s6 SPI theo tirng thang tai tram khi twong
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Hinh 3. Gia tri chi s SPI theo tram khi furong tirng thang giai dogn 2005-2019
3.2. Xu huéng bién dong ciia NDVI, SPI, TVDI va LST

Tap hop dit lidu dnh Landsat trong mua khé giai doan 2005-2020 sau khi thu thap va tién xir
ly dugc ding dé tinh toan cac chi sé NDVI, LST va TVDI trung binh ting thang. Téng s6 canh anh
thu thap duoc la 720 canh. Tur do, xuét céac dit lidu nay theo vi tri cta hai tram khi tugng thiy van
Dik Nong va Pik Mill va phan tich ciing voi chi s6 SPI dé thiy dwoc dién bién ciia mic do kho
han cua tinh.

Xu huéng bién dong cia cac chi s6 NDVI, SPI, TVDI va LST cua tinh Dak Nong trung binh
ting thang trong mua kho qua cac nam dugc thé hién ¢ hinh 4. Trong d6, LST, TVDI va SPI cua
tinh c6 moi twong quan nghich véi nhau, diéu nay cho thay luong mwa va nhiét tai hai tram ctia tinh
c6 quan hé ngugc nhau. Gié tri TVDI cang cao thi mirc d kho han cang tang lén. Vao mua kho (tur
thang 11 nam trudc dén thang 4 nim sau), Dik Nong bj anh huéng cua gié6 mua Déng Béc nén
nhiét d6 giam xudng va kho hon.
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Trude nam 2015, & tram Pk Nong gia tri LST va TVDI cao hon nhiéu so v6i tram ik Mil,
trong khi NDVI lai twong dwong véi nhau. Diéu nay cho thdy rang, tir nam 2005-2015, mirc d6 kho
han & tram Dik Nong cao hon so v6i tram bik Mil boi gia tri nhi¢t do cao hon va gid tri thuc vt
khong cao hon. Tt ndm 2015 trd lai day, gia tri LST cta hai tram tuong duong véi nhau, con gia tri
thuc vat NDVI 6 tram bPik Nong cao hon so voi bk Mil, thi gia tri chi s6 kho han TVDI gitra hai
tram ciing twong duong nhau. So sanh giira hai doan truéc va sau nim 2015 cho thiy ring, gia tri
nhiét d6 LST tinh tir anh vé tinh dong vai trd quyét dinh dén mutrc d6 kho han cua chi s TVDI.

Chi s6 SPI va LST, TVDI c6 twong quan nghich. Gié tri LST, TVDI tang va SPI giam cho
thdy luong muwa giam, nhiét d6 ting dong nghia véi mirc d6 kho han ting. Nhin chung, gid tri TVDI
ngay cang tang qua cac nam, va tap trung & miac dé han nhe (TVDI > 0,2) va han trung binh (TVDI
> 0,4). Dac biét tr nam 2015 tr6 lai day, cac thang co g1a tri TVDI > 0,4 nhiéu hon giai doan trudc,
va gia tri SPI < -1 tuong mg cling nhiéu hon, hay noi cach khic mirc d han trung binh xut hién
nhiéu hon, thim chi ¢6 ca mic d6 han nang. O tram Dk Nong, gia tri TVDI dat dinh vao thang 1.
Tuong tng vdi gia tri SPI dat cuc tiéu (-1,5932) tép trung vao thang 1. Trong khi, ¢ tram ik Mil,
gi4 tri cuc tiéu cua SPI thap hon (-1,5455) va xdy ra mudn hon vao cic thang 2, c¢6 nhitng nim SPI
thip nhat vao thang 3 (ndm 2015 va 2016), twong tng véi gia tri TVDI cuc dai ciing tap trung trong
thang 2. biéu nay cho théy, muc d6 bi han & khu vuc tram Dk Nong dién ra sém hon va manh hon
so v6i tram & Dak Mil.

Tir nam 2015 tr6 lai ddy, mirc d han cia ca hai tram ngay cang mo rong vé ca thoi gian va
cuong do. O tram ik Nong, gia tri SPI (< -1,56) & mirc d6 han ning kéo dai sang ca thang 2,
tuong Ung la gia tri TVDI > 0,5 cling kéo dai sang thang 2. Ciing cung vdi xu hudng nay, ¢ tram
Dik Mil mirc d6 han ning tham chi kéo dai sang tin thang 3, gia trj cta chi sé TVDI cao hon 0,5
ciing kéo dai sang thang 3. Pac biét nim 2019, mirc do han tai ca hai tram dién ra ning né nhat
trong ca giai doan 2005-2019. Tram Dak Nong, gia tri caa SPI dat cuc tiéu (-1,5932) vao thang 12,
tuong tng chi s6 TVDI dat murc han nang nhit (0,603). Con & tram ik Mil ciing dat mirc han ning
vao thang 12, SPI dat gia tri -1,5 va TVDI mtrc cao nhét, cham han nang 1a 0,58.

Gia tri céac chi sd trong mua khé tram Piak Nong
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Hinh 4. Gid tri cac chi so trong mua khd tgi hai tram Pdak Nong va Dk Mil qua cdc nam
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3.3. Phin vitng khé han tiv chi s6 TVDI

Sy phén bd gia tri cua chi s TVDI trén toan tinh Pik Nong duoc trinh bay va hién thi trén
cong cu GEE ¢ hinh 5. Khé han cua tinh Dak Néong din ra ngay cang phtrc tap trong mua kho, ting
ca vé mic do va phan bd khong gian. Kho han thuong tap trung & cac huyén phia Dong Béc cta
tinh nhu Cu Jut, Dak Mil va Krong No. Tir ndm 2015, mirc d6 han nhe va trung binh dién ra trén
toan tinh, chu yéu 1a trén dién tich dit trong ciy nong nghiép. Dic biét nam 2020 thi dién tich han
ning tang 1én va phan b rong réi trén toan tinh.

c- 2015 d- 2020
Gia tri cua TVDI:‘- - -‘ ‘I:I [7! ‘D - - “- - -
0-0.2 0.2-0.4 0.4-0.6 0.6-0.8

Hinh 5. Phan bs khéng gian cia chi sé TVDI cdc ndm trén cong cu Google Earth Engine
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IV. KET LUAN

Dik Nong 1a mot trong nam tinh Ty Nguyén c6 khi hau chia hai mua 15 rét: mia mua va
mua kho6. Tt nam 2015 tr¢ lai day, muire d6 kho han cua tinh Pik Nong trong mua kho dién ra ngay
cang phuc tap va nghiém trong, anh huong truc tiép dén san xuét cdy trong va kinh t& ciia ngudi
dan. Dé giam sat murc do kho han, Dai khi tuong thuy van tinh Pik Nong da 1ap dat cac tram do ty
ddng dé do nhiét do, d6 am, tbc d6 gié (ngoai hai tram Dak Nong va Dak Mil). Tuy nhién, cac tram
nay ciing chi dai dién cho dic diém khi hau tai vi tri dat tram. Do d6 dé phan tich mic do han han
toan ving, nhom tac gia da ung dung chudi dit liéu anh Landsat tir nim 2005-2020 phan ving mirc
do kho han thong qua chi s6 kho han nhiét do thuc vat TVDI (Temperature-Vegetation Dryness
Index). Chi s6 TVDI nay dugc tinh toan dya trén mbi quan hé gitra chi s6 thuc vat chuin hoa khac
biét NDVI va chi s6 nhiét ¢ LST.

Google Earth Engine da dugc chiing minh la c6ng cu manh mé trong viéc xur 1y tap hop dir
li€u anh vé tinh 16n. Trong nghién ctru nay 720 canh anh Landsat 5 va Landsat8 tir nam 2005-2020
duogc thu thap, chuén hoa, tinh toan céac chi sd trén Google Earth Engine. Céac chi sb vat Iy NDVI,
LST va TVI dugc tinh toan tir anh Landsat theo trung binh tirng thang mua kho tir nam 2005-2020.
Céc chi sb nay dugc phan tich cing v6i chi sb chuan hoa giang thity SPI dé tim ra xu hudng kho
han ctia tinh Dk Nong. Trong d6, chi s6 LST va TVDI ¢6 mbi quan hé nghich véi chi s6 SPI. Gia
tri cia TVDI va LST cang cao thi gi tri ciia SPI cang thap. Tir nam 2015 tro lai déy, gia tri TVDI >
0,5 xuét hién véi tin suét nhiéu hon, cho théy muc d6 kho han & murc trung binh tang 1én. Hon nita
mirc do kho han nhe va trung binh do duoc tai tram tir chi s6 SPI ciing kéo dai thoi gian hon, c¢6
nhitng nam toi 4 thang (giai doan 2015-2016). Piéu nay cho thdy, mirc d6 kho han cta tinh Pak
Nong trong mua kho ngdy cang dién ra phirc tap ca vé cuong do va thoi gian. Dé theo ddi va giam
sat mirc do kho han trén toan tinh trong mua kho, thi chi so6 khé han TVDI dem lai hiéu qua cao,
gitip cho ngudi dung c¢6 cai nhin toan dién vé sy phan ving mirc d6 kho han cia tinh Dak Nong.
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USING TVDI INDEX ON GOOGLE EARTH ENGINE FOR DROUGHT MONITORING
IN DRY SEASON OF DAK NONG PROVINCE

Tong Thi Huyen Ai*", Phan Van Trong? Nguyen Phuc Hai', Le Quang Toan', Vu Le Anh®
'Space Technology Institute, 18 Hoang Quoc Viet, Cau Giay, Ha Noi
“International Center for Tropical Agriculture (CIAT)
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Abstract

In this study, the authors have monitored drought levels in Dak Nong province during the dry season
in period 2005-2020 using GoogleEarthEngine. This is an effective tool in processing and
calculating large amounts of remote sensing data quickly and easily. Landsat image series in dry
season from 2005-2020 was used to evaluate the correlated regression between NDVI, LST and TVDI
indexes with the degree of drought calculated from SPI index of Dak Nong province. The close
relationship between these indicators is the basis for analyzing the extent of drought in Dak Nong
province. In addition, these results also showed that TVDI index is a useful indicator to timely and
convenient observe and monitor drought for Dak Nong province in the dry season.

Keywords: TVDI drought index, drought monitoring, Google Earth Engine.
Ngay nhén bai: 09.11.2020; Ngay phan bién: 22.11.2020; Ngdy chdp nhdn dang: 15.12.2020.
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PHAT TRIEN MO HINH KINH TE CHIA SE TREN NEN TANG AIRBNB
TRONG LINH VU'C LUU TRU DU LICH O VIET NAM

Vii Dinh Hoa _
Hoc Vién Chinh sach va Phat trién
Nam An Khanh, Hoai Buc, Ha Noi
Email: vudinhhoa@apd.edu.vn
Tom tat
Trong béi canh méi cia cugc Cach mang Cong nghiép lan thit Tue, viéc iing dung céng nghé phat
trién mé hinh kinh té chia sé tré thanh mét xu hwéng tat yéu trong kinh doanh. Dwa trén nén tang ki
thudt s6, mé hinh chia sé phong leu trii trén nén tang Airbnb ra doi, gitip cho cdc chii s6 hitu cin hé
két néi rong rdi hon véi nhitng khdach hang day tiém nang trén internet gép phan mang lai hiéu qua
cao cho chu s hiru va tiét kiém cho khach hang do gitp giam chi phi giao dich va siz dung tai san va
tai nguyén hiéu qua hon Bai viét nay tdp trung phan tich co sé Iy ludn va thiee trang vé mé hinh chia

sé phong luu trii trén nén tang Airbnb tqi Viét Nam, thong qua phuong phap thu thap, xir Iy va phan
tich théng tin, tir d6 dwa ra mot s6 khuyén nghi, gidi phdp phdt trién mé hinh nay trong thoi gian tdi.

Tir khoa: Kinh té chia sé, luu trii du lich, mé hinh Airbnb, Viét Nam.

I. PAT VAN DE

Hién nay, trong linh vuc du lich - 1it hanh, cac mé hinh kinh té chia sé¢ dang phat trién manh
m¢, tao thanh mdt hé sinh thai chia sé hoan chinh. Nguoi dung co thé chia sé tir phuong tién di lai
(Car2go, Zipcar), an udng (Eatwith), huéng dan du lich (Vayable) cho dén nha & (Airbnb,
Booking.com, Homeaway). Trong d6, chia s¢ nha ¢ 1a mét trong nhiing hoat dong phat trién nhit vi
n6 mang lai loi ich ndi bat vé khia canh kinh té (gi4 ré hon khach san) va xa hoi (hoa nhap véi cong
ddng dan cu dia phuong) [1]. Trén the gidi ddc biét 1a cac quoc gia phat trién, mo hinh chia sé nha
¢ hoat dong rat thanh cong va phat trién manh mé&. Nbi tiéng nhat 1a nén tang chia sé nha & Airbnb;
theo s6 liéu thong ké tinh dén nay Airbnb da co6 mat tai 191 qudc gia véi tong cong hon 4,5 tridu
nha chia sé va 300 triéu luot khach [1].

Dich vu chia sé nha ¢ tai nuéc ta dang trong giai doan phat trién ban dau, song dang co su
phét trién nhanh chong. Theo s6 liu théng ké dén thang 8/2020 riéng trén nén tang Airbnb da co
6500 tai khoan host dang ky cho thué nha ngin han va dai han [1], dip tmg nhu cu da dang cua
ngudi dung tr du lich, trai nghiém cho dén tim chd &, dem lai loi ich to 16n cho ca ngudi ¢6 nhu cau
cho thué va nguoi c6 nhu cau thué. Tuy nhién, m6 hinh chia s¢ nha ¢ cing dét ra khéng it rui ro,
thach thirc nhat dinh tir ca goc d6 ngudi dung, doanh nghiép va quan 1y nha nude ¢ cac goc do bao
mat thong tin, strc €p dén thi truong luu tra truyen thong, mdi truong kinh doanh, minh bach héa
thong tin, chong that thu thué,... Do do, viéc tim hiéu thau déo vé dich vu chia s¢ luu trt du lich qua
g dung Airbnb, cling nhu thyc trang hoat dong cua dich vu nay va dé xudt mot s6 dinh hudng giai
phap phat trién trong thoi gian ti 1a hét sirc can thiét.

I1. TONG QUAN TAI LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Téng quan tai ligu

C6 nhiéu nghién ciru trén thé gidi da phan tich cu thé ban chat, cach thirc véan hanh cua nén
kinh t€ chia sé¢ (KTCS) n6i chung va mé hinh chia sé nha ¢ néi riéng di€n hinh cé thé ké dén nhu
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nghién ciru clia Botsman va nnk. [2] vé ban chat, qua trinh hinh thanh va nhiing nhén t6 nén tang
quyét dinh thanh cong cia xu hudng tiéu dung cong tac, hay KTCS va nhiing dinh huéng dé mo
hinh KTCS hoat dong hiéu qua va thanh cong. Trong khi d6, Bucher va nnk. [3] da khao sat 489
nguoi tiéu ding tai My dé phan tich nhiing dong luc din dén y dinh tham gia nén tang chia sé truc
tuyén duya trén co s& 1y thuyét hanh vi du dinh; Hawlitschek va nnk. [4] da duya trén viéc tién hanh
khao sét 1an luot cac chuyén gia va ngudi tiéu ding, nhom nghién ciru di chi ra va do luong nhimg
nhén t6 thiic day va can trd y dinh tham gia cac hinh thirc cho thué trén nén tang chia sé; Tussyadiah
[5], xem xét cac nhan t6 anh hudng dén sy hai 1ong ctia khach hang voi loai hinh nha chia sé va y
dinh st dung loai hinh ndy mét l4n nita trong cac chuyén di twong lai. Arun Sundararajan [6] da d&
cap dén can nguyén, hé qua cua cua nén KTCS trong do nhin manh dén sy két thic cua viée 1am va
su troi day cuia chil nghia tu ban dya trén dam dong. Nhin chung, cic nghién ctru nay da chi ra co s&
hinh thanh hoat dong KTCS, nén tang phat trién ciing nhur nhimg dong luc thiic ddy ¥ dinh tham gia
cac nén tang chia sé vé khia canh kinh té, xa hoi va moi truong. O Viét Nam, nghién ctru vé md hinh
KTCS, dich vu chia sé nha ¢ dugc chu trong nghién ciru trong vai nam tré lai day dién hinh nhu
nghién ctru ciia Nguyén Phan Anh [7] v& mo hinh KTCS va goi ¥ cho Viét Nam; Mai Huong Giang
[8] vé mot s6 mod hinh cia KTCS va van dé dit ra d6i voi nha quan 1y; DS Minh Nguyén [9] vé cac
yéu to anh hudong dén su hai long ciia khach du lich d6i voi dich vu homestay tai thanh phd Hoi An;
Tran Thi Hang [10] v&i nghién ctru vé phat trién KTCS tai Viét Nam trong bdi canh cach mang 4.0
va mot s6 khuyén nghi; Phan Minh Hiéu, Tran Thi Ngoc Lién [11] v&i nghién ctru vé viée Gmg dung
kénh Airbnb trong kinh doanh dich vu luu trd homestay tai thanh phd Hué. Hoang Vin Cuong [12]
v6i nghién ctru vé thue trang va giai phap phat trién KTCS tai Viét Nam,... Tuy nhién, cic nghién
clru nady méi chi & mirc d6 phan tich Iy thuyét, thuc trang chung ctia nén kinh té chia sé, cac mo hinh
kinh té chia sé, cac nhan to anh huong dén sy hai long cia khach hang, dén phat trién mo hinh
Airbnb tai mot dia phuong chua c6 nhiéu nghién ciru di sdu vé mo hinh Airbnb tng dung trong kinh
doanh luu tra chung cho ca Viét Nam.

2.2. Co sé dir li¢u va phuong phap nghién ciu

Ve di liéu nghién ciru: Bai viét sit dung ngudn sb lidu thir cip vé hién trang phat trién
KTCS, str dung tng dung Airbnb trong kinh doanh Iuu tra tai Viét Nam trong khoang thoi gian tir
2015-2019 dugc lay tir bao co clia Cong ty Tu van va Quan 1y diém dén Outbox, img dung Airbnb,
trang théng tin airdna.com.

Ve phwong phdp nghién ciru: Phuong phap nghién ctru chu yéu trong bai viét 1a phuong
phap tong hop, nghién ctru tai liéu nham tong quan c6 chon loc cac co s¢ 1y luan vé mo hinh KTCS,
mod hinh Airbnb tng dung trong kinh doanh Iuu tri. Pong thoi tic gia ciing st dung phwong phap
thong ké, biéu dd nham 1am 3 thyc trang phat trién tmg dung mé hinh Airbnb trong kinh doanh luu
tra tai Viét Nam trong giai doan tir 2015-nay.

I11. TONG QUAN VE KINH TE CHIA SE VA DICH VU AIRBNB
3.1. Kinh té chia sé

Mo hinh va céc hoat dong cua nén KTCS da xuat hién kha lau trén thé gidi, nhung chi dén
khi cudc cach mang cong nghiép lan thu tu bung nd véi cac thanh twu phat trién cua khoa hoc -
cong nghé, cong ngh¢ thong tin thi mo hinh kinh té nay méi co nhimg budce phat trién dot pha, dugc
coi 1a yéu t6 cot cdi ctia nén kinh té s6 hién nay. V&i sy phat trién manh mé cua cong ngh¢ thong
tin, viéc cung cap san pham dich vu t6i tay nguoi tiéu dung da vuot qua gisi han vé ca khoang cach
thoi gian cling nhu khéng gian dia 1y, ddng thoi né ngdy cang dap tng tot yéu ciu cua khach hang
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cling nhu t6i thiéu hoa chi phi trong qua trinh van hanh. Viéc chia sé nhimng tai nguyén san c6 bang
céc g dung cong nghé cung nhirng khoan loi nhuan khéng 16 dem lai cho nha cung tGng dich vu
1An nguoi cho thué va st dung tai nguyén. Diéu nay da khién mo hinh kinh doanh nay nhanh chéng
phat trién vuot ra khoi bién gidi My, lan rong khap chau Au va toan thé gidi.

Trén thyc té c6 rat nhiéu dinh nghia khac nhau vé KTCS, hay néi mot cach khac 1a khong c6
mot dinh nghia chung cho tit ca moi trudng hop hay moi quoc gia. Mtrc d9 rong hep ctia cac dinh
nghia cting khac nhau, ciing nhu cac dinh nghia c6 thé xut phat tir cac goc nhin khac nhau. KTCS
(sharing economy) con dugc goi theo nhiéu tén khac nhau nhu kinh t& cong tac (collaborative
economy), kinh té theo cau (on-demand economy), kinh t& nén tang (platform economy), kinh té
truy cap (access economy), kinh t& dua trén cac tmg dung di dong (app economy) [12, 13]. Theo
Hamari va nnk. [14] : “Hoat déng ldy, cho hodc chia sé dwa trén mang ngang hang, xdy dung dwa
trén nén tang chia sé truc tuyén””; Theo Yuhei Okakita: “KTCS la hoat dong tdi thiét kinh té, trong
dé cdc cd nhan an danh cé thé sir dung cdc tai san nhan réi (bao gom ca cdc tai san vé hinh nhw kj
nang cd nhan va thoi gian ranh réi), dwoc sé hitu boi cdc cd nhan khdc théng qua cdc nén tang két
hop trén internet”. Trong khi do tac gia Alex Staphany [15] lai cho rang: “KTCS la gid tri tir viéc
ldy nhitng tdi san sur dung khong hét, lam cho né tré nén tiép cdn trén mang cho mot cong dong, tie
dé giam di nhu cau sé hitu cdc tai san @6”. O Viét Nam, theo bao céo ciia Bo Ké hoach va Dau tu:
“Mo hinh KTCS la mot hé thé'ng kinh té ma & dé tai san hodc dich vu duoc chia sé dung chung
gita cdc cd nhan, hodc khéng phdi tra tién hodc khéng tra mét khodn phi, voi tinh chat dién hinh 1a
thong qua cdc cong cu internet. Day la mot phwong thire két noéi méi giita nguoi mua (nguoi dung)
va nguoi ban (nguoi cung cap) doi voi mot hoat dong kinh té” [12]. Tuu chung lai, vé co ban c6 thé
thdy mo6 hinh KTCS déu c6 ban chit 1a mot md hinh kinh doanh méi cua kinh doanh ngang hang,
tan dung loi thé ctia phat trién cong nghé 50, giap tiét kiém chi phi giao dich va tiép can mot sd
luong 16n khach hang thong qua cac nén tang so.

Mo hinh KTCS c6 dic diém co ban 1a sir dung cac tmg dung cong nghé s6 dé cung cap thong
tin cho cac ca nhan va t6 chic!. Tir d6 cho phép t6i uu héa cac ngudn lyc thong qua sy tai phan
phéi, chia sé va tai st dung cac ning luc du thira hang hoa, dich vu. Dé chia sé cac ngudn luc, hang
hoéa va dich vu méi ciing nhu cac nganh méi trong nén KTCS can ba yéu té co ban sau: (1) Hanh vi
ctia khach hang dbi véi nhiéu hang hoa va dich vy thay di tir s¢ hiru dén chia s¢; (2) Cac mang xa
hoi true tuyén va thi trudng dién tir dé dang lién két véi nguoi tidu dung; (3) Céc thiét bi di dong va
dich vu dién tr [am cho viéc stir dung hang hoa dugc chia sé va cac dich vu thuén tién hon.

Theo phuong phap phan loai dya trén hinh thirc ngudi s¢ hitu tai san va ngudi quyét dinh gia
cia Judith Wallenstein va Urvesh Shelat, m6 hinh KTCS dugc chia thanh ba loai chinh la: (1)
Mo hinh nén tang tap trung (don vi cung cip nén tang vira s¢ hitu tai san, vua quyét dinh gia
thanh dich vu); (2) Mo hinh nén tang phi tip trung (don vi cung cdp nén tang chi tao ra moi
truong két ndi, ngudi cung cap dich vu la nguoi s¢ hiru tai san va cting la nguoi quyét dinh gia
thanh dich vu); (3) M6 hinh nén tang hon hop (chu tai san cung cap dich vu véi gia do nén tang
dua ra va nén tang ciing c6 mot phan vai trd trong viéc dam bao chat lugng san pham dwgc cung
ung ra ngoai thi truong).

! Theo tac gid Arun Sundararjan, KTCS la mét hé thong cé 5 ddc diém co ban: (1) Duwa chi yéu vao thi
trieong; (2) Von ¢6 anh hieong lon; (3) Cac “mang lwéi” diea trén dam déng thay vi cac dinh ché tdp quyén
hay céc hé thong thang bdc; (4) Nhitng dwong ranh mo nhat giiza c& nhan va chuyén nghiép va (5) Nhing
dwong ranh mo nhgt gia viégc lam toan thoi gian va lao déng theo mua v, giira viéc lam déc ldp va viéc
lam phu thugc, gi@a viéc lam va thu gidn.
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V& loi ich c6 thé thdy co hoi/loi ich 16n nhit cia kinh té chia sé 1a viéc tiét kiém tai nguyén
thong qua viée sir dung tiét kiém tai san trong toan bd vong doi ctia nd. Do do, véi viée tiét kiém
trong st dung tai san, may moc, thiét bi, tiét kiém tai nguyén,... cac hoat dong kinh té chia sé cling
c6 tac dong tich cuc t6i modi trudng thong qua giam phat thai khi nha kinh, giam khdi luong cac
chat thai ra moi truong. Bén canh do, KTCS gitp giam chi phi giao dich trong cac hoat dong kinh
té. Thong qua cac nén tang tryc tuyén, ngudi mua va ngudi ban nhanh chong tim dugc nhau, twong
tac truc tiép voi nhau; tiét kiém duoc thoi gian tim ddi tac, tiét kiém thoi gian thuong luong va chét
glao dich. Két qua cubi cung 1a nguoi tiéu dung duoce hudng lgi va hiéu qua san xudt trong nén kinh
té tang 1én. KTCS ciing gop phan thuc day phat trién cong nghé noi chung va cong nghé thong tin
no6i riéng, do ban than kinh té chia s¢ c¢6 nhu cau ngay cang cao dbi voi viée st dung va phan tich
dir liéu 16n cta khach hang. Day chinh la nhimng yéu t6 khién mé hinh nén kinh té chia sé c6 nhitng
tiém ning phat trién 16n manh hon nita trong twong lai, sé khong chi 1a mot thi trudng ngach hay
mot hién twrong nhét thoi ma 14 twong lai ciia moi trudng kinh doanh toan cau.

3.2. M6 hinh Airbnb

Hién nay, v6i sy phat trién cua cong nghé thong tin, img dung cong nghé vao cude song dan
trd thanh xu thé trong kinh doanh. Cac md hinh kinh té chia sé 1a mot hé qua tat yéu ctia xu thé nay.
Tuong ty Uber hay Grab két ndi ngudi c¢6 nhu cau di chuyén véi cac lai xe, mo hinh Airbnb 1a mo
hinh két ndi nhiing nguoi can thué nha, phong nghi voi nhitng ngudi c¢6 nha, phong nghi cho thué
thong qua cac nén tang chia s¢ (website, itmg dung). Viéc thanh toan s& dugc thyc hién thong qua
nha cung cip dich vu két ndi giira cung va cau.

Airbnb 14 viét tat cia cum tir AirBed and breakfast (Giwong khi va diém tam), 1a mot startup®
v6i md hinh két ndi ngudi can thué nha, thué phong nghi voi nhimg ngudi c6 phong cho thué trén khap
thé giéi théng qua mg dung di dong tuong tw nhu tmg dung chia sé¢ xe Uber, Lyft, Grab, Go Viet,...
giao bita an (Munchery, Grab food, Now,...). Airbnb sit dung hinh thuc thanh toén la thé tin dung va
cac trung gian s& thu mot khoan phi dbi voi ca nguoi can dit phong va chii nha. Hién nay, Airbnb cung
cap mot danh sach gdbm 2.000.000 chd & va huy dong duge 2,39 ty do la tai tro v6i mic dinh gia
khoang 25,5 ty d6 la; ¢6 2,9 triéu chi nha trén Airbnb véi thém 14.000 chil nha méi mdi thang.

Mo hinh dich vu chia sé nha néi chung va dich vu Airbnb néi riéng c6 ba chu thé chinh tham
gia 1a (1) nguoi di thué (khach hang) (2) nguoi cho thué nha (phong) (chu nha chia s¢) va (3) nha
cung cap nén tang chia sé tryc tuyén. Ba chu thé duoc két ndi v6i nhau truc tuyen thong qua nén
tang chia s¢. Cac nén tang chia s¢ tryc tuyen (cac trang web, ing dung) 14 cau ndi giup cho nguoi co
nhu cau gap duoc ngudi ¢o ngudn cung cap. Trong truong hop mo hinh chia sé nha 6, nén tang chia sé
truc tuyén hoat dong dua trén mé hinh nguoi 6 nhu cau thué nha, phong tro s& dang ky mét tai khoan
khach hang trong do6 ¢ cac tinh nang tim kiém khu vuc mudn thué, lya chon nha (phong &) phu hop
v6i cd nhan trong danh sach va thuge khu vyc va thoi gian mudn &, cudi cing 1a thanh toan tryc tiép
qua nén tang. Ngoai ra, tai khoan nguoi di thué con ¢6 tinh nang khac nhu danh gia dia diém da 6.
Nguoi c6 nhu cau cho thué s& dang ky 1am nha cung cap dich vu truc tiép trén nén tang. Sau khi hoan
thanh thi tuc dang ky, nguoi cho thué co thé ding tai thong tin, hinh anh vé nha (phong &) ctia minh
1én nén tang. Khi c6 nguoi ding ky dit nha/phong, ngudi cho thué nhan duoc théng bao va s& nhén
duoc thanh toan khi khach hang hoan thanh dich vu®. Nha cung cip dich vu chia s¢ hay con goi la

2.Cong ty c6 tru s¢ tai Silicon Valley, California do Chesky, Gebbia va Nathan Blecharczyk thanh ldp nam 2008.

® Bén trung gian Airbnb sé thu khodn phi doi véi chii chon thué 1a 3 % tong gid tri dat phong, phi thu khach
can thué phong ¢ mizc 6-12 % va mirc phi nay sé hién thi luon trong qua trinh khach si dung dich vu. Mic
phi van luén thap hon so véi cdc trang dat phong truc tuyén truyén thong.
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ngudi phat trién nén tang s& dong vai tro 1a cau noi trung gian. Ho quan 1y dir liéu trén nén tang va giap
cho cung gép voi cau mdt cach chinh xac va hop ly. Trong qua trinh phat trién, dich vu nha chia s¢ chiu
tac dong boi cac yéu td gdbm co: (1) Sy phat trién ctia cong ngh¢ thong tin va kha nang tiép can, sir
dung cong nghé thong tin ctia dan chiing (2) Sy canh tranh truc tlep tir cac dich vu cho thué nha, phong
& truyén théng. (3) Chinh séch ctia nha nudc va dia phuong trong viée phat trién dich vu luu tra linh
vue du lich. (4) Sy hinh thanh céc 16i song méi vé tiéu dung cong tac.

Mo hinh dich vu Airbnb mang lai loi ich 16n vé kinh té - xa hoi va méi truong. Vé kinh té,
md hinh dich vu chia sé nha mang dén 1oi ich tai chinh cho ca nguoi di thué, cho thué va cac Chinh
phu. Cac nha va phong 6 trén nén tang chia sé thudng co gia ca hop 1y hon nha, phong ¢ dugc thué
theo cach truyén thong Bén canh do, nguoi cho thué s€ tan dung dugc nhiing ngudn lyc thira trong
nha (phong thira) dé kiém thém thu nhap. Dbi véi xa hoi va moi truong cac nén tang chia sé két noi
cung va cau mot cach ty nhién va d& dang. Nguoi cho thué c6 thé tan dung cac khong gian da ton
tai trong nha cua minh nhung dang dugc str dung khong hiéu qua (phong tréng) dé cung cp cho
nguoi c6 nhu cau. N6 giup ngudi di thué c6 thé tiép can voi nen van hoa dia phuong mot cach truc
tiép va hoa nhép v6i n6 nhanh chéng. Viée st dung cac nguon luc nay s€ giup ich rat nhiéu cho sy
phat trién chung ctia cac nganh nhu du lich. Khi ma nhu ciu di thué ting 1én va ngudn tai nguyén vé
dat dai co han cac dich vu nhu Airbnb c6 thé gitp phuc vu cho nganh cong nghiép quan trong va
phat trién nay. Cac dich vu nha chia sé ciing giup ca hai bén tiét kiém dugc thoi gian va cong stc
khi di thué va tim khach hanh thué nha.

IV. THUC TRANG PHAT TRIEN MO HINH KINH TE CHIA SE TREN NEN TANG
AIRBNB TRONG LINH VUC LUU TRU DU LICH O VIET NAM

4.1. Quy md, téc dp phéat trién

So véi cac trang dat phong truyén thong: Agoda, Booking, Traveloka,... Airbnb xuat hién
kha muén. Mic du chi c¢6 & Viét Nam tir nim 2015 nhung sau 5 ndm phat trién, Airbnb di xay dung
thuong hiéu va thi truong cta riéng minh, tro thanh di thii canh tranh manh mé cho cac trang dat
phong truyén thdng va khach san khac nhau [16]. Theo két qua thong ké sé luong sd phong Airbnb
tai Viét Nam khong ngimg tang cao. Nam 2015 s6 phong dang ki & Viét Nam dat khoang 1.000 cin
thi dén nam 2019 con sb nay di ting 1én khoang 50.000 can [1]. Tuy nhién, tir cubi ndm 2019 tré lai
day do anh hudng ctua dich Covid-19 nén muc gia tang c6 chiing lai, nhung theo du bao kha quan
clia cic nha nghién ciru trong tuong lai hinh thirc chia sé nay sé& tiép tuc ting trudong véi mic
do cao.

S6 luong can ho/phong cho thué & Viét Nam chu yéu chia thanh 03 loai: (1) Chia sé toan bd
ngdi nha (entire home); (2) chia sé nha bang cach cho thué lai mot hodc hai phong riéng (private
room) va chia sé phong ghép (share room). Theo thong ké ti 18 twong (mg cac loai hinh cin ho/phong
cho thué ¢ Viét Nam dang ki trén nén tang Airnbnb nam 2019 1a 55,3 %, 40,8 % va 3,9 %. Néu so
sanh véi ti 1& nam 2018 c6 thé thiy s6 lugng can hoi thué nguyén cin c6 ti 1¢ ting nhe tir 52,09 % Ién
55,3 % va co6 sy giam nhe ¢ loai hinh cho thué€ phong riéng tir 43,8 % xuéng con 40,8 %.

V& tdc do tang truong, sd luong cin ho cho thué tai Viét Nam trén nén tang Airbnb c6 toc do
tang nhanh, trong giai doan 2015-2019, loai hinh nay c6 toe do tang truong trung binh dat khoang
93 %", Tuy nhién, mirc tang nay khong ddng déu giita cac dia dlem trén ca nudc. Toc do ting
trudong soO lugng dich vu cho thué hang nam trén Airbnb tai TP. Hd Chi Minh 1a 97 %, & Ha Néi la
112 % va Pa Nang 1a 111 %.

* https://www.airdna.co/blog/vietnam-homestays-provide-opportunities

84


https://www.airdna.co/blog/vietnam-homestays-provide-opportunities

KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU IlI

60000

Cin ho

50000
50000 -

40804
40000 -
30000 -

20000 - 16000

10000 - 6500

1000 -
0 :

2015 2016 2017 2018 2019

Hinh 1. S6 lieong cin hé déang ki cho thué tai Viét Nam trén img dung Airbnb
(Nguon: Airdna.co, 2019 va Outbox Constling, 2019 )
4.2. Doanh thu

Nguon thu cia dich vu luu tri trén nén tang Airbnb & Viét Nam chii yéu do khach quéc té
mang lai’. Theo théng ké cia AIRDNA nam 2018 tong doanh thu dich vu cin hd/ phong cho thué &
Viét Nam dat khoang 130 triéu USD véi ti 1¢ 14p ddy cua loai phong/cin ho thué nguyén cin 1a 47
%, phong riéng 13 36 %. Trong d6, mudi thi truong homestay 16n nhat Viét Nam (TP. Ho Chi Minh,
TP. Ha Noi, ba Ne:mg, Khanh Hoa, Quang Nam, Lam Déng, Viing Tau, Kién Giang, Quang Ninh,
Thira Thién-Hué) chiém t6i 98 % tong doanh thu hang ndm. Trong d6 thanh phd c6 doanh thu 16n
nhit v& homestay hién nay nhu TP. H6 Chi Minh (41,6 triéu USD), Pa Nang (19 triéu USD), TP.
Ha Nbi (13,3 triéu USD), Lam Pong (2,2 triéu USD). Du béo lac quan trong tuong lai mang home
sharing tai Viét Nam dang ting truong nhanh va s& phét trién bung nd sau thoi ki hau Covid-19, dat
quy mo tbi thiéu 10-20 % tong chi tiéu thi trudng luu tri vao khoang 15 ty USD nam 2025.

Airbnb tr& thanh mot giai phap cung cip ngudn thu nhap dé dang va linh hoat - mic thu nhap
binh quén nam ctia nhitng ngudi chu tai Viét Nam 1a 1000 USD (2017). Theo khao sat nam 2018,
gi4 cho thué trung binh ctia Airbnb tai Viét Nam van dang thip hon dang ké so v&i gia cho thué cia
khach san 4-5 sao. Gia thué binh quén tinh trén nén tang Airbnb & Viét Nam nguyén can 1a 69
USD/ngay, phong cho thué 1a 31 USD/ngay (106 USD tai Ha N6i, 108 USD tai TP. Ho Chi Minh).

Vé doanh thu theo dia phuong, TP. Ha Néi va TP. H6 Chi Minh 14 2 cac dia phuong c6 mirc
doanh thu binh quén cao. Theo théng ké, m&i mot ngudi chi nha (host) Airbnb tai Viét Nam trung
binh khoang 14 triéu dong. S liéu 8/2020 cho thy, trung binh doanh thu hang thang cua chu nha ¢
Ha Noi 1a 7 triéu dong Doanh thu trung binh tai Ha N¢i trong mua cao dlem (thang 11) 1a 9,9 tri¢u
ddng vao mua thap diém (thang 8) 1a 2,4 triéu dong. Tai Thanh phd HO6 Chi Minh, mua cao diém

® 84 % luwgng khach dit dich vu ciin hd/phong & Viét Nam la khach quéc té dén tir cac khu varc va quéc
gia: Singapore (32 %), Han Quoc (12 %), Uc (18 %), Hong Kong (9 %), My (11 %); 16 % so khach con lai
Ia khach ngi dia cha yéu dén tir 03 thanh phé Ion 1a Ha Noi, Pa Nang va TP. H6 Chi Minh.
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thang 12, doanh thu nay c6 thé dat 14,7 triéu dong, con & mua thap diém thang 8, doanh thu giam
xuong con khoang 4 triéu ddng. Trong khi d6, muc tai Thira Thién-Hué trong khoang mua thap
diém 1a thang 10 vé6i gia thué homestay thap nhat 14 1,8 triéu va gia thué cao nhat vao mua cao diém
thang 714 9,5 triéu.

4.3. Phan bé

V& phan bé s6 luong can ho/phong cho thué phan bd khong dong déu. Theo sb liéu trén
Airdna dén cudi nam 2019, sé lugng can ho/phong dang ky cho thué tap trung chu yéu & Ha Noi
(15.030 can),TP. HO Chi Minh (21.146 can), Pa Nang (7731 can), Khanh Hoa (3904 can), Pa Lat
(2631 cin), Viing Tau (1.708 cin), Hué (983 can),... chiém 93 % tong s6 cin ho/phong cho thué trén
nén tang Airbnb & Viét Nam.

Trong giai doan 2015-2019, téc d6 ting truong s6 lugng cin ho/phong dang ky cho thué
hang nam tai TP. Ho6 Chi Minh, Ha Noi va Pa Ning luén dat mic cao. Cu thé, tbe do ting truong
s6 Iwong dich vu cho thué hang nim trén Airbnb tai TP. H5 Chi Minh 13 97 %, & Ha Néi 1a 112 %
va Da Nang 1a 111 %.

Tinh dén 2019, Viét Nam dé c¢6 18.230 chii nha cho thué c6 dén 69 % sb cin ho/phong ngi
cho thué trén nén tang Airbnb tai Viét Nam 13 multi-listing hosts, tirc 13 nhimg ngudi cha co nhiéu
hon 1 can ho/phong nghi cho thué cung luc. S6 lwong multi- -listing hosts lu6n cao hon sO luong
single-listing hosts tai moi Vung mién. Tai khu vuc phia Nam s luong can cho thué la 16n nhét véi
multi-listing hosts 12 5368 va single-listing 1a 2510. Tai khu vyc mién Trung véi sé lwong multi-
listing host 1a 3019 va single- listing hosts 700. Trong khi d6 & khu vuc phia Béc véi s6 luong
multi-listing host la 3581 va single- listing 2233. Diéu nay chiing té nhitng nén tang nhu Airbnb noéi
chung khong con don thudn 14 ngudn ting thu nhap cho nhiing ca nhan c6 chd & nhan rdi, ma dang
trd thanh san pham kinh doanh du lich hap dan véi nhiéu nha dau tu nho 1é [1].

4.4. Kho6 khiin va thach thic trong phat trién mo hinh chia sé co sé lwu tra trén nén tang
Airbnb ¢ Viét Nam

Mo hinh chia sé co s¢ Iuu tr thong qua nén tang Airbnb da c6 budc phat trién nhanh & Viét
Nam va dat duoc nhiéu két qua dang ghi nhén, song loai hinh nay cing gap phai khong it cac kho
khan thach thire trong giai doan tiép theo: (i) Su canh tranh khong cong bang gitta md hinh chia s¢
co s6 luu tri du lich trén nén tang Airbnb va cac co s6 kinh doanh luu tra truyén thong tao ra xung
dot loi ich giira doanh nghiép kinh doanh trén nén tang Airbnb va doanh nghiép kinh doanh truyén
thdng trong viéc ding ki kinh doanh, kiém soat; (ii) Viéc quan ly ciia nha nude d6i véi dich vu chia
sé co so Iuu tra du lich hién nay con thiéu cc quy dinh vé quan ly dich vu de bdo v¢€ nguodi tiéu
ding, thiéu cac quy dinh lién quan dén trach nhiém cua cac nén tang vé cung cap thong tin cho cac
co quan quan 1y. Cac vin ban phap ludt hién hanh nhu Lut Dau tu 2014, Luat Doanh nghiép 2014,
Luat Thué, Luat Thuong mai dién tir, Luat Du lich,... chua c6 quy dinh cu thé lién quan dén KTCS
n6i chung va dich vu chia sé co s6 luu trii du lich no6i riéng; (iii) Van dé thu thué va cac nghia vu tai
chinh khéc phat sinh tir cac dich vu hoat dong dua trén mo hinh Airbnb con gip nhiéu khé khin. Do
Airbnb khong c6 dai dién tai Viét Nam, s€ rat kho danh thué vao doanh thu dugc tao ra trong nudec.
Diéu niy da giy ra sy bat binh dang giita doanh nghiép trong nudc va doanh nghiép nudc ngoai;
(iv) Chét luong ngudn nhan luc quan 1y mé hinh kinh doanh ngang hang, co so ha ting thong tin
con nhiéu bét cap; (v) Tinh minh bach trong chét lwong cta cac cin ho/phong va cach chii nha quan
1y co s& luu tra, bao mat théng tin giita cac bén tham gia ciing 1 mot trong s6 nhimng kho khan 16n
nhét trong phat trién mo hinh Airbnb & Viét Nam hién nay.
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V.CAC HAM Y CHINH SACH

Mo hinh Airbnb & Viét Nam méi hinh thanh tuy nhién ciing dd c¢6 nhimg budc phat trién
nhanh chong va ciing gip khong it cac kho khin, thach thirc tro ngai. Dé phat trién mé hinh chia sé
co s& luu tra du lich trén nén ting Airbnb ¢ Viét Nam phat trién ngay cang hiéu qua hon, theo tac
gid can tap trung vao thuc hién mot s6 khuyén nghi va giai phap vé chinh sach sau:

Thir nhdt, trén phuong dién quan 1y cac cdp quan 1y nha nudce can thay doi tu duy, chap nhan
cai méi, déng thoi cho phép thir nghiém va nhan rong mo hinh chia sé co so luu tri du lich, dong
thoi manh dan d& bo cac rao can phap ly khong phu hop. Ra soat cac van ban phap luét lién quan
dén phat trién KTSC, dich vu chia sé co so luu tra théng qua cac nén tang cong nghé & Viét Nam.

Thir hai, hoan thién hé théng phap luat va co ché chinh sach hién hanh dé hoat dong chia sé
co sO luu tra trén cac nén tang cong nghé noi cung va nén tang Airbnb ndi riéng duoc quy dinh va
kiém sodt chit chd tai Viét Nam vé dang ky kinh doanh, thyc hién nghia vu thué, nghia vu tai chinh,
nghia vu khai bao thong tin, nghia vu dap tmg cac diéu kién kinh doanh chuyén nganh, nghia vu vé
thuc hién chinh sach bao hiém,... dic biét can quy dinh rd trach nhi€ém gifta ba bén trong dich vu
chia sé co s& luu tri du lich thong qua cic nén tang cong nghé, trach nhiém cua cic co quan nha
nude trong viée quan 1y d6i véi mé hinh ndy. Bén canh d6, nha nuéc can c6 cac chinh sach thuc
day md hinh chia s¢ co s¢ luu trd trén cac nén tang céng nghé theo hudng cong bang ndi 1éng cac
diéu kién kinh doanh luu tré truyén thong, dong thoi ting cuong kiém soat, quan 1y dbi voi mo hinh
chia sé nha ¢ trong viéc cung ung dich vy, gia tang tinh canh tranh. Tt do, gia tang tinh canh tranh
cho hoat dong kinh doanh luu tra hién nay.

Thir ba, ndng cao nang luc quan 1y ctia bd may quan 1y nha nude vé du lich trong bdi canh
cudc cach mang cong nghiép 4.0 dé khuyén khich va quan 1y su phat trién hoat dong cua du lich n6i
chung va dich vu chia sé co so luu trii du lich néi riéng. Doi méi quan 1y nha nudc trong linh vuc
chia s¢ co so luu tra theo hudng cac bén lién quan tang cuong ph01 hop véi nhau trong cong tac
diéu hanh quan ly nha nudc va chia sé thong tin; can c6 quy chuin chung vé thu thap xu 1y dir liéu
dé 6 thé két ndi, luu trir, phan tich théng tin 1am co s¢ dé ra cac chinh sach phu hop.

Thir tir, dy manh phat trién mang ludi ha tang thong tin (dac biét 1a internet), dong thoi can
¢ nhitng chinh sach hudng dan cic cac bén lién quan c6 trach nhiém bao mat thong tin. Xay dung
co ché dé cac bén trong hoat dong chia sé co s& luu tra du lich théng qua nén tang co thé kiém soat
duogc viée st dung thong tin cla ca nhan, td chirc ciia minh theo dang thoa thuan giita cac bén.

Thir ndim, ting cudng nhan thirc cta cac bén trong phat trién mo hinh chia sé co so luu tri du
lich bao gdm nha nuéc, doanh nghiép, ngudi dan. M6 hinh chia sé co s& luu tra trén cac nén tang 1a
moi ngudi xay dung niém tin théng qua mot mo hinh cho phép céc giao dich trén moi truong mang
dé thu dugc nhiing loi ich ctia viéc chia sé va viée xép hang danh gia ngang hang, xac thyc va trach
nhiém cua bén thir ba, do d6 cac bén lién quan can lién tyc kiém tra va cap nhat thong tin thuong
xuyén ma khach hang can thong qua nhitng danh gia (feedbacks) va cam nhén cia khach hang
(review).

VI. KET LUAN

Tai Viét Nam, dich vu chia sé dich vy luu tri du lich trén nén tang cong ngh¢ Aribnb dang
trong giai doan phat trién ban dau, song da tao duoc diu an nhat dinh trén thi truong va cd nhiing
chién lugc canh tranh lanh manh véi nhirng m6 hinh luu tra truyén thong. Trong thoi gian tdi, dich
vu chia sé co s6 luu tra du lich trén nén tang Airbnb htra hen s& con phat trién hon, tan dung dugce
ngudn lyc doi dao va thi truong con rat tiém ning, méi mé tai Viét Nam. Do véy, ching ta can c6
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céc chinh sach va co ché hop 1y trong viéc quan 1y md hinh chia sé co so luu tri thong qua cac nén
tang cong nghé tién tien va phu hop.
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Abstract

In the new context of the Fourth Industrial Revolution, the technology application for the sharing
economy model development becomes an inevitable trend in business. Based on the digital platform,
the airbnb-based accommodation sharing model was born which helps apartment owners to connect
more widely with potential customers on the internet, contribute to owners’ business efficiency and
customer financial savings by reducing transaction costs and using assets and resources more
efficiently. This article focuses on analyzing the rationale and the current situation of the sharing
accommodation model on the airbnb platform in Vietnam, through the method of collecting,
processing and analyzing information, thereby giving a number of recommendations and solutions to
develop this model in the coming time.

Keywords: Sharing economy, tourist accommodation, airbnb model, Vietnam.

Ngady nhdn bai: 11.11.2020; Ngay phan bién: 22.11.2020; Ngdy chdp nhdn dang: 15.12.2020.

89






PHAN 2
KHA NANG THICH NG CUA KHOA HOC TRAI PAT, MO,
MOI TRPONG VOl CACH MANG CONG NGHIEP 4.0 &
CHUYEN POI SO GOP PHAN XAY DUNG, BAO VE TO QUOC
VA NANG CAO NANG LUC CANH TRANH QUOC GIA






KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

THIET KE CHE TAO HE THONG CHUYP ANH MAT DAT DUA TREN
CONG NGHE ANH SO THU NHAN DU’ LIEU THONG TIN DIA LY VA
THANH LAP BAN DO PIA HINH DO CHINH XAC CAO

Bang Xuan Thay', Lwu Hai Au', Lwu Hai Bang?® Ngo Thi Lién*
Vién Khoa hoc Do dac va Ban dd
479 Hoang Quéc Viét, Cau Gidy, Ha Noi
2\ién Khoa hoc va Cong nghé Giao thdng van tai
1252 Buong Lang, Bong Da, Ha Noi

Email: millionrose4u@gmail.com
Tom tat
Hi¢n nay, viéc #ng dung cong nghé anh sé trong thu thap diz liéu théng tin dia Iy va thanh lap ban do
dia hinh da tré 1én pho blen trén thé giGi va ¢ Viér Nam. Puoc danh gid c6 kha nang vmg dung lon
tuy nhién céng nghé danh sé thurong phdi két hop véi viée do vé tryc tiép trong quy trinh thu thép di
liéu thong tin dia 1y va thanh Idp ban d@6 dia hinh do nhing han ché chua thé khac phuc durgc trong
thuc té: Thiéu dir liéu dia hinh va dia vit tgi nhiing khu viee ¢ do che phu cao, han ché trong thu
thap da ligu chiéu dimg cia dia vdt,... Do dé, dé hoan thién quy trinh ung dung cong ngh¢ danh s6
trong thu thdp diz liéu thong tin dia 1y va thanh ldp ban do dia hinh, can c6 nhiing nghién ciru dé
khdc phuc nhitng nhirge d@iém trén. Nhom tac gia tién hanh nghién ciru theo dinh hiréng &p dung
cong nghé do anh mar dat d@é khdc phuc nhitng nhwoe diém trén. Bai bao nay gidi thiéu hé thong
chup anh mér ddt dua trén cong nghé dnh sé duroc tich hop bdi camera danh s, mdy dinh vi GNSS va
mgét thiét bi IMU. Bén canh do, bai bdo tién hanh khdo sdt d6 chinh xac cia hé thang nay trong thu
nhan diz liéu théng tin dia ly, thanh ldp ban do dia hinh.

Tir khéa: Cong nghé anh so, IMU-GNSS, thiét bj TC.

I. PAT VAN PE

Hién nay, viéc thanh 1ap ban db dia hinh va thu thap di liéu khong gian dia 1y dang duoc
thuc hién bai nhiéu cong nghé va thiét bi hién dai. Phuong phéap do dac tryc tiép st dung cac loai
may toan dac dién tir, may GPS hay hién dai hon 12 may quét laser mit dat va cong nghé bay quét
Lidar. Phuong phap str dung cong nghé anh sé bao gom do dac anh hang khéng, anh UAV va anh
chup mat dat. Cac giai phap trén di co ban giai quyét duoc yéu cau thanh 1ap ban d6 va thu thap
dir liéu thong tin dia ly. Tuy nhién, cac thiét bi dang sir dung duoc nhap khau hoan toan tir nuéc
ngoai vai chi phi cao.

MG hinh s dia hinh véi do phan giai cao va do chinh xac cao ¢6 the cung cap dir ligu dé
phat hién nhiing su thay do6i vé d6 cao phuc vu cho mot sé muc dich nhu x6i mon hodc quan trac
cac dich chuyén lién tuc caa dia hinh [1]. Trong cong tac thanh 1ap ban dd dia hinh ty 1€ lon ¢
nhitng khu vuc c6 su thay ddi phic tap vé do cao thi cac phuong phép do dac truyén thong khéng
dam bao dwgc mat do ciing nhu kha ning thu thap dir liu mat nhiéu thoi gian va cong suc.
Phuong phap bay chup UAV c0 kha nang thu thap dir liéu nhanh nhung khong hiéu qua trong mot
khu vic nho va yéu cau phat hién nhimg thay doi rat nho vé dia hinh, hay nhitng khu vuc c6 dé
che phu cao va d6 chinh xac vé d6 cao cua phuong phép bay chup anh UAV kém hon so véi cac
phuong phép khac. Cac hé thdng may quét laser c6 thé dap ung yéu cau thu thap dix lieu nay. Méc
dit mé hinh 3D duoc tao ra tir cdng nghé quét laser chira mot lwong 16n cac diém chi tiét, nhung
van kho c6 thé xac dinh cac vét nat hoidc nhitng thay di rat nho caa bé mat. Mot sé nghién ciu da
chi ra rang viéc két hop cong nghé quét laser véi chup anh Ia can thiét va s& mang lai hiéu qua cao
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hon [2], [3]. M6t s6 thiét bi quét laser hién nay da trang bi ca tinh nang chup anh. Tuy nhién, cac
thiét bi laser hién nay c6 gia thanh rat cao do vay kha ning tiép can trong mét sé cong viéc khao
sat bi han ché. Nghién ciu [4] da cho thay viéc sir dung k¥ thuat cau tric tir chuyén dong
(Structure from motion - Sfm) c6 thé dung lai mé hinh 3D tir anh chup mat dét va dat d6 chinh xéac
t6i (0,1 m hoac nho hon) khi so sanh m6 hinh DEM duoc tao ra boi ky thuat Sfm véi mot moé
hinh tuong ty str dung phuong phap quét laser mat dét.

Trong bai b&o nay tac gia tién hanh gioi thiéu va danh gia do chinh xac cua hé thong chup
anh mat dat do nhom tac gia ty phat trién. Hé thong thiét bi nay c6 kha niang thu thap dir liéu théng
tin dia ly dva trén cong nghé anh s chi tiét va nhanh chéng véi chi phi thap hon so véi cac loai
may quét laser dat tién.

I1. GIO1 THIEU HE THONG CHUP ANH MAT PAT TC

a
E | Module xir Iy
1 dir ligu GNSS
[ H i
Y B
. Module xw I§
| X b Module xir 1y lét hop dit ligu
GPS Cla NG
div ligu Camera GNSS, IMU,
Camera
0@ O
- I g Mod‘lzle =y
div ligu MU
o T Mini PC
e AT
WM | KGR |
TRUNG Tk TH HIC VA e

Hinh 1. Ban vé thiét ké phan citng va mé hinh tich hop hé théng chup anh mér dat TC

Thiét bj dwoc cAu tao bai 4 thanh phan chinh bao gom: 3 camera anh sd, thiét bi GNSS, thiét
bi IMU va mot mini PC.

2.1. Thiét bi camera anh s6

Bdang 1. Thong so thiét bj camera anh sé

N@i dung Thong sb ky thuat camera Thong s6 ky thuat
T Sony ILCE 5100 camera Sony ILCE 6000
1 | Tongsd diémanh | Xap xi 24,7 trigu diém anh Khoang 24,7 MP
2| cam bién hinh anh Cam bién APS-C (23.5 x 15.6mm), Loai APS-C (23,5 x 15,6 mm)
Exmor CMOS
JPEG (DCF Ver. 2.0, Exif Ver.2.3, JPEG (DCF Ver. 2.0, Exif
3 | binh dang ghi hinh | MPF Baseline), RAW (Sony ARW Ver.2.3, MPF Baseline), RAW
2.3) (Sony ARW 2.3)
Khi chyp ty 1€ 16:9: Khi chyp ty 1€ 16:9:
L: 6000 x 3376(20M), M: 4240 x L: 6000 x 3376(20M), M: 4240 x
Kich thuéc anh 2400(10M), S: 3008 x 1688(5.1M) 2400(10M), S: 3008 x
1C uroC a
4| chup Khi chup ty I¢ 3:2: 1688(5.1M)
' L: 6000 x 4000(24M), M: 4240 x Khi chup ty 1¢ 3:2:
2832(12M), S: 3008 x 2000(6.0M) L: 6000 x 4000(24M), M: 4240 x
2832(12M), S: 3008 x
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2000(6.0M)

S6 lwong khung

JPEG Chét lugng cao L: 56 khung
hinh, JPEG tiéu chuan L: 75 khung

JPEG Chit luong cao L: 56
khung hinh, JPEG Tiéu chuéan L:

5 hinh o6 thé ahi hinh, RAW: 23 khung hinh, RAW & | 75 khung hinh, RAW: 23 khung
g JPG: 22 khung hinh hinh, RAW & JPG: 22 khung
hinh
) Qhup lién tuc: Hi: téi da 6 fps, Lo: Tdc d6 6 dia lién tuc ()gép Xi téi
6 | Toc do chup toi da 3 fps da) 11 hinh/giay (& ché d6 chup
lién tuc)
Anh finh: xap xi 2,3W (v6i ong kinh | Thoi lugng pin (Anh tinh): Lén
7 Ngudn tiéu thu theo may E PZ 16-50 mm F3.5-5.6 dén 360 anh
0OSS) Sac pin bén trong: C6
Than may: ~ 224 g Trong luong (bao gom pin va thé
8 | Trong luong Bao gom pin va thé nhd ~ 283 g nhé) 4 ,
285 g (Chi 95han may)/344 g
(Kém pin va phuong tién)
, , ~109,6 x 62,8 x 35,7 mm Kich thuéc (D x R x C)
9 Kich thuac

12066,9 x 45,1 mm

2.2. Thiét bj dinh vi GNSS

Bdng 2. Thong sé thiét b dinh vi SQ-GNSS

TT Thong s6 k¥ thuat
1 | S6 lugng kénh thu dong thoi 192 kénh
2 Hé thong vé tinh dinh vi GPS L1+L2, Glonass G1, Beidou B1+B3
3 | Cong nghé cai chinh RTK C6 hd tro, dat sai s6 dén centimet
4 | Tan sb xuét toa do Tbi da 10 Hz (10 vi tri trong 1 gidy)
5 | DJ chinh xac khi do doc lap Phuong ngang: 1,5 m, phuong ding 3,0 m
6 | Do chinh xac PPK Phuong ngang: 10 mm +1 ppm, Phwong ding: 15 mm £1 ppm
7 | Do chinh xac khi di chuyén 0,03 m/s
8 | Thoi gian x4c dinh toa d6 lan dau Nhé hon 50 gidy
9 | Thoi gian khai dong Nho hon 10 gidy
10 | Céng giao tiép Cdng COM DB9-RS232, Bluetooth
11 | Ngudn dién 5V
12 | Cong suat 2,5W
Thiét bi IMU

Thiét bi IMU 12 loai cam bién PMU 6050 véi cac thong sé:

- bién ap sir dung: 3~5VDC.
- Pién 4p giao tiép: 3~5VDC.
- Chuan giao tiép: 12C.

- Gia tri Gyroscopes trong khoang: +/- 250 500 1000 2000 degree/sec.
- Gi& tri Acceleration trong khoang: +/- 2 g, +/- 49, +/- 8 g, +/- 16 g.
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2.3. Thiét bi Mini PC
- Cpu: Intel Atom.
- RAM: 2GB.
- B6 nhé: 32GB 6 luu trit tich hop.

- Két ndi giao tiép: Wi-Fi 802.11ac dai kép, Bluetooth 4.1, cac cong USB 3.0 va USB 2.0,
mot dau cam am thanh va mot cong HDM.

Hinh 2. Thiét bi chup anh mdt dat TC duwoc ldp dét trén 6 t6 c6 nguoi ai

I11. THU NGHIEM PO PAC BANG HE THONG CHUP ANH MAT PAT
3.1. Xay dung baéi thir nghiém

Bai thir nghiém duoc lua chon tai khu vuc san van dong Nghia Téan, Bic Tur Liém, Ha Noi.
Tai khu vuc béi thir nghiém danh déu 45 diém bao gom céac diém khdng ché anh va diém kiém tra
sau nay. Cac diém khdng ché va diém kiém tra dugc do dac chi tiét theo hé toa d6 qudc gia VN-
2000 va hé do cao Nha nuéc (Hon DAu).

Hinh 3. B&i thi nghiém hé thong chup dnh mar ddt TC
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3.2. Xac dinh s hiéu chinh ciia camera

j
Hinh 4. M6 hinh dam may diém duwroc thanh lap tir thiét bj TC
Céc bude xac dinh s6 hiéu chinh camera dugc tién hanh nhu sau:
- Buéc 1: Xu ly dit ligu anh bang phan mém Pix4D hogc Agisoft Photoscan sir dung toan bo
khong ché anh dé xac dinh toa do tdm anh chinh xac (Tién hanh vai 2 ca chyp anh Ca s6 1 va Ca s6 2).
- Buoc 2: So sénh, toa do tdm anh sau xu ly va toa do tdm anh dong bo tur dir licu
GNSS/IMU va xac dinh sb hiéu chinh cua camera.

D thi biéu dién bién thién gia tri toa dd v tam anh ciia 3 camera
trong Ca chup s6 1
03s0

0300

TR AV o A oV

0.000

1 3 5 7 95 11 13 15 17 19 21 23 25 27 29 31 33 35 37

Camera 5100 den Camera 5100 tring Camera 6000

al) Bién thién gia e toa do » cua tdm anh ca chup sd 1

P thi biéu dién bién thién gia tri toa d9 x tam anh cua 3 camera
trong Ca chup so 1

0.000

7 9 11 13 15 17 19 21 25 27 29 31 33 35 37 39 41 43 45 47

Z?Iffj N AVEACAC

0.400

——Camera5100den  —— Camera 5100 trdng Camera 6000

bl) Bién thién id tri toa 46 x cla Lam anh ca chup 61

DG thi biéu dién bién thién gia tri dé cao h tam anh ctia 3 camera
rong Ca chup s6 1
0000
1 3 5 7 8 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47
0020

= A R A

0120
0.140
0.160

Camera 6000

— Camera5100den  — Camera 5100

cl) Bién thién gid tri do cao h cha tim anh ca chup 501

0 thi biéu dién bién thién gia tri toa doy tam anh cia 3 camera
trong Ca chup 56 2

o150 \/\ AN
EAVA A
o \WACIRAORPNNE,
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Camera 5100 tring Camera 6000
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tro

id tri toa dg x tam anh ciia 3 camera
chup s6 2
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trong Ca chup 50 2
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Gia tri sb hiéu chinh cta x4c camera x4c dinh duoc nhu sau:

Bdng 2. Bang gia tri so hiéu chinh cia cac camera

T Tén camera Ca Gia tri hai lin chup Gia tri trung binh
chup s6 | detax | delta y |deltah |deltax |deltay | deltah
Sony ILCE 5100 | Cal 0,132 | -0,208| -0,075
1 0,122 -0,197 | -0,082
den Ca?2 0,112 | -0,187 | -0,089
Sony ILCE 5100 | Cal 0,146 | -0,437 | -0,080
2 P 0,139 -0,433 | -0,087
trang Ca?2 0,131 | -0,429| -0,095
Cal 0,154 | -0,189| -0,100
3 Sony A6000 0,144 -0,193 -0,107
Ca?2 0,134 -0,197 -0,114
Céc gia trj hiéu chinh dugc sir dung cho ca chup tiép theo dé kiém tra va danh gia d chinh
xac cua thiét bi.
3.3. Panh gia két qua

Str dung sb hiéu chinh dé tinh toan lai toa do tam anh cua ca chup s6 3, sau xu ly tién hanh
S0 sanh gia tri toa d6 cua cac diém kiém tra thu dugc két qua nhu sau:

Bdng 3. Ddnh gid sai s6 Vi tri tai cdc diém kiém tra

STT Tén Toa d¢ do dac thye dia Toa d§ xac dinh tir moé hinh Sai 6

diém y (m) x (m) h (m) y (m) x (m) h (m) | y-error | x-error | z-error
1 KT1 | 582408.600| 2327968.391| 7.310(582408.615|2327968.376|7.297| 0,015| -0,015| -0,013
2 KT2 | 582408.630| 2327967.099| 7.357|582408.635|2327967.130|7.315| 0,005| 0,031| -0,042
3 KT4 | 582408.642| 2327964.550| 7.263|582408.652|2327964.564|7.306| 0,010| 0,014| 0,043
4 KT5 | 582408.682| 2327963.093| 7.343|582408.664|2327963.098|7.306| -0,018| 0,005| -0,037
5 KT9 | 582408.669| 2327962.001| 7.257|582408.676|2327962.002|7.295| 0,007| 0,001| 0,038
6 KT10 | 582408.690| 2327960.610| 7.328|582408.691|2327960.623|7.304| 0,001| 0,013| -0,024
7 KT12 | 582408.723| 2327959.399| 7.274|582408.701|2327959.435|7.310| -0,022| 0,036 0,036
8 KT11 | 582408.714| 2327958.001| 7.346|582408.713|2327958.020|7.353| -0,001| 0,019| 0,007
9 KT16 | 582407.854| 2327956.836| 7.020|582407.837|2327956.853|7.048| -0,017| 0,017| 0,028
10 |KT17 | 582407.682| 2327955.162| 7.234|582407.704|2327955.197|7.252| 0,022| 0,035| 0,018
11 |KT27 | 582407.672| 2327954.543| 6.961|582407.704|2327954.604|6.959| 0,032| 0,061| -0,002
12 |KT18 | 582407.684| 2327954.119| 7.231|582407.701|2327954.156|7.254| 0,017| 0,037| 0,023
13 |KT36 | 582407.707| 2327944.315| 7.202|582407.737|2327944.376|7.262| 0,030| 0,061| 0,060
14 |KT50 | 582408.896| 2327927.338| 7.264|582408.877|2327927.352|7.337| -0,019| 0,014| 0,073
15 |KT56 | 582408.874| 2327920.882| 7.360|582408.876|2327920.824|7.419| 0,002| -0,058| 0,059
16 |KT21 | 582407.673| 2327952.309| 6.945|582407.712|2327952.353|6.953| 0,039| 0,044| 0,008
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STT Tén Toa do do dac thuc dia Toa dd xac dinh tir mé hinh Sai s6

diém y (m) X (m) h (m) y (m) x (m) h (m) | y-error | x-error | z-error
17 |KT25 | 582407.668| 2327951.683| 7.247|582407.709|2327951.751|7.254| 0,041 0,068| 0,007
18 |KT26 | 582407.662| 2327951.194| 6.913|582407.717|2327951.296|6.950| 0,055 0,102| 0,037
19 |KT28 | 582407.652| 2327950.339| 7.219|582407.711|2327950.389|7.255| 0,059| 0,050| 0,036
20 |KT29 | 582407.683| 2327949.921| 6.959|582407.719|2327949.950(6.957| 0,036 0,029| -0,002
21 |KT30 | 582407.665| 2327949.056| 7.195|582407.716|2327949.189|7.258| 0,051| 0,133| 0,063
22 |KT31 | 582407.692| 2327948.392| 6.921|582407.718|2327948.446|6.956| 0,026 0,054| 0,035
23 |KT32 | 582407.671| 2327947.634| 7.230|582407.716|2327947.685|7.262| 0,045| 0,051| 0,032
24 |KT33 | 582407.692| 2327947.032| 6.897|582407.726|2327947.085|6.955| 0,034| 0,053| 0,058
25 |KT34 | 582407.706| 2327946.129| 7.200|582407.724|2327946.180|7.261| 0,018 0,051| 0,061
26 |KT35 | 582407.703| 2327945.366| 6.924|582407.737|2327945.436(6.960| 0,034| 0,070 0,036
27 |KT37 | 582407.730| 2327943.308| 6.933|582407.748|2327943.328(6.963| 0,018 0,020 0,030
28 |KT38 | 582407.746| 2327942.209| 7.231|582407.745|2327942.265|7.265| -0,001| 0,056| 0,034
29 |KT39 | 582407.748| 2327941.427| 6.917|582407.754|2327941.520|6.962| 0,006 0,093| 0,045
30 |KT40 | 582407.770| 2327940.362| 7.216|582407.751|2327940.453|7.267| -0,019| 0,091| 0,051
31 |KT41 | 582407.726| 2327939.353| 6.906|582407.761|2327939.406(6.964| 0,035| 0,053| 0,058
32 |KT42 | 582407.808| 2327938.017| 7.188|582407.763|2327938.046|7.270| -0,045| 0,029 0,082
33 |KT43 | 582407.748| 2327936.974| 6.927|582407.770|2327936.999(6.972| 0,022| 0,025 0,045
34 |KT44 | 582407.713| 2327935.559| 7.215|582407.776|2327935.634|7.278| 0,063| 0,075| 0,063
35 |KT45 | 582407.710| 2327934.475| 6.917|582407.793|2327934.583|6.971| 0,083| 0,108 0,054
36 |KT46 | 582407.779| 2327933.652| 7.204|582407.795|2327933.679|7.274| 0,016 0,027| 0,070
37 |KT57 | 582408.701| 2327932.971| 7.200|582408.705|2327933.015|7.278| 0,004 0,044| 0,078
38 |KT47 | 582408.903| 2327931.325| 7.221|582408.887|2327931.399|7.352| -0,016| 0,074| 0,131
39 |KT48 | 582408.796| 2327929.819| 7.304|582408.881|2327929.834|7.369| 0,085/ 0,015 0,065
40 |KT49 | 582408.773| 2327928.679| 7.275|582408.875|2327928.756(7.358| 0,102| 0,077 0,083
41 |KT51 | 582408.778| 2327926.205| 7.277|582408.871|2327926.211|7.361| 0,093| 0,006| 0,084
42 |KT52 | 582408.864| 2327924.879| 7.279|582408.879|2327924.873|7.381| 0,015| -0,006| 0,102
43 |KT53 | 582408.787| 2327923.788| 7.298|582408.879|2327923.803|7.385| 0,092| 0,015| 0,087
44 |KT54 | 582408.876| 2327922.403| 7.305|582408.877|2327922.395|7.389| 0,001| -0,008| 0,084

Két qua so sanh gid tri toa do ctia cac diém kiém tra cho thay:
Mpmax = £ 0,087 M; Mgmax = £ 0,057 m.
trong do:

99




PROCEEDINGS OF THE 3 CONFERENCE ON SUSTAINABLE EARTH, MINE, ENVIRONMENT

Mimax 12 sai s6 d6 cao 16n nhat.
Msmax 14 sai s6 vi tri mat phang I6n nhat.

Do chinh xac vé miat phang va do cao dat do chinh xac cho do v& ban d6 dia hinh 1:500 Vi
khoang cao déu 0,5 m (Theo Théng tu s6 68/TT-BINMT ngay 22/12/2015 Quy dinh ki thudt do
dac tryc tiép dia hinh phyuc vu thanh Idp ban do dia hinh va co so dir liéu nén dia ly ty 1é 1:500,
1:1000, 1:2000, 1:5000).

IV. KET LUAN

Qua qué trinh nghién ctru va thuc nghiém tac gia nhan thdy, hé théng quét dia hinh mat dat
dua trén cong nghé anh sé dap tng duoc yéu cau ky thuat thanh 1ap cac loai ban d6 dia hinh ty 18
Ién dén 1:500. Ngoai ra, c6 thé tang cuong thém cho cac san pham ban d6 nén dia ly mét cac tryc
quan va chi tiét hon. Thiét bi c6 thé str dung két hop cling vai cac cong nghé do dac khac dé thanh
Iap ban dd dia hinh c6 thé bd sung khic phuc nhitng wu nhuge diém cua nhau, tién téi tu dong hoa
hoan toan cong tac thanh 1ap ban db dja hinh do chinh xac cao.

Pay ciing 1a nén tang dé tién t6i ty chu san xuat thiét bj Mobile mapping dua trén cong nghé
anh so6 dé thanh 1ap ban d6 dia hinh ty I€ 16n va thu thap dir liéu thong tin dia 1y d6 chinh xac cao.

LOI CAM ON

. Nhom tac gia xin tran trong gui loi cam on téi Ban Lanh dao Vién Khoa hoc Po dac va Ban
do; Vu Khoa hoc va Cong nghé - Bo Tai nguyén va Moi truong da tao dieu kién cho nhém tac gia
thuc hién cac nghién ciru khoa hoc dé hinh thanh nén san pham thiét bi chup anh mat dat TC.

Nh6m nghién ciiu xin tran trong giri 101 cam on t6i 1anh dao va toan thé can bo Trung tam
Tin hoc - Tric dia va Ban d6 da tao diéu kién va tham gia hd tro cong tac ché tao va thir nghiém
thiét bi.

Nhém nghién ciiu xin tran trong giri 10i cam on t6i Ban to chirc Hoi nghi: “Khoa hoc Tréi dat,
M6, Méi trudng voi Cach mang cdng nghiép 1an thi tu phuc vu chuyén ddi sé va nang cao ning luc
canh tranh quéc gia” da tao diéu kién cho nhém tac gia tham gia va thuc hién bai bao nay.
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DESIGN AND MANUFACTURING THE GROUND IMAGING SYSTEMS BASED
ON DIGITAL IMAGING TECHNOLOGY, WHICH IS CAPABLE OF COLLECTING
GEOGRAPHIC DATA AND FORMING HIGH-PRECISION TOPOGRAPHIC MAPS

Dang Xuan Thuy?*, Luu Hai Au®, Luu Hai Bang?, Ngo Thi Lien®
1 - -
Vietnam Institute of Geodesy and Cartography
?Institute of Transport Science and Technology
Email: millionrose4u@gmail.com

Abstract

Nowaday, the application of photogrammetry technology in collecting geographic information data
and making topographic maps has become popular in the world and in Vietnam. The
photogrammetry technology is assessed that it has great applicability, but it often has to be combined
with direct measurement in the process of collecting geographic information data and creating
topographic maps due to limitations that cannot be engraved in practice such as: lack of topographic
and terrain data in high coverage areas, limited vertical data collection of the terrain... Therefore, in
order to complete the process of applying photogrammetry technology in collecting geographic
information data and creating topographic maps, studies are needed to overcome the above
disadvantages. The authors researched based on the application of photogrammetry technology to
overcome the above disadvantages. This paper introduces the Terrestrial Camera system based on
photogrammetry technology that integrated by a digital camera, a GNSS and an IMU device.
Besides, the paper investigates the accuracy of this system in collecting geographic information data
and creating topographic maps.

Keywords: Photogrametry, IMU-GNSS, TC.
Ngady nhdn bai: 06.11.2020; Ngay phan bién: 22.11.2020; Ngay chdp nhdn dang: 15.12.2020.
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TY DONG PHAN TiCH ANH LANDSAT DA THO'I GIAN TRONG
PHAN LOAI LOP PHU

Nguyén Pinh Dwong, Nguyén Van Diing
Vién Dia ly, Vién Han [am Khoa hoc va Céng nghé Viét Nam
18 Hoang Quéc Viét, Cau Gidy, Ha Noi
Email: duong.nguyen2007@gmail.com, nvdungvdl@gmail.com

Tom tat

CUng Vdi su tién bg cia cong nghé vii tru, s6 heong cac vé tinh quan sat Trdi dat da gia tang khong
ngieng trong cdc nam gan ddy cung cdp mét khoi liwong khong 16 cdc tie liéu hinh anh vé bé mat Tréi
dat. Cac hinh dnh quan sat tryc tiép tir vii tru cung cap thong tin vé cac qué trinh ngi sinh va ngoai
sinh xay ra hang ngay trén bé mat Trdi ddt bao gom cd cac hoar déng khai thac tai nguyén cua con
nguoi. Vigc chiét tach thdng tin tir fr lidu quan sat Trdi ddt duwoc thuc hi¢n hogc qua giai dodn bang
mdt hodc qua cac thugt toan thong ké truyén thong doi héi nhiéu nguon lue con nguroi va mat nhleu
thoi gian. Pé c6 thé khai thac kip thoi va hiéu qud cdc nir liéu quan sat Trdi ddt ndy, mét yéu cau cap
bach dwoc dat ra dé la tw dong hda phan tich anh. Trong bao céo nay, tac gid trinh bay khdi liroc vé
tw dong hoa phan tich dnh da phé va mét sé img dung cu thé vé sir dung t liéu Landsat da thoi gian
trong phéan logi lép phii.

Tu khoa: Ty dong phén tich anh, Landsat, da thoi gian, l6p phu.

1. MO PAU

Uy ban Quan sét Trai ¢it CEOS Ia t6 chirc qudc té diéu phdi hoat dong quan sat Trai dat trén
thé gidi, bao gom 62 thanh vién va van hanh trén 170 v¢ tinh quan sat Trai dat. Khoi luong tu ligu
anh ma cac vé tinh nay cung Cap ngay cang I6n tao nén suc ép trong van dé khai thac va sir dung.
Theo uéc tinh ciia Co quan Qudc gia vé tinh bao khong gian Hoa Ky (NGA), thé gisi s& phai can
08 triéu can bo phan tich anh trong vong 20 nam tdi néu cong viéc phan tich anh Van duoc thuc
hién bang cac cong nghé hién tai. Van dé tu dong phan tich anh ngay cang tré nén cip thiét trong
bdi canh khéi lwong tu liéu quan sat Trai dat gia tang khong ngiing hang ngay.

Tu liéu quan sét Trai dat rat phong phi vé chang loai trén phuong dién qu dao bay, d6 phan
giai pho va do phan giai khdng gian. Trong cac loai tu ligu phd bién nhat va c6 thoi gian quan sat
Trai dat lau nhat trén thé giGi thi Landsat Ia loai tu liéu quan sat quan trong nhét.

Chuong trinh Landsat 1a mt trong cac chuong trinh quan sat Trai dat 1au nhat va 6n dinh
nhét trén thé gidi. Chuong trinh dugc thuc hién tir nam 1972. Ngay 23 thang 7 nam 1972, vé tinh
Coéng nghé tai nguyén Trai dat (Earth Resources Technology Satellite - ERTS 1 sau da duoc doi
tén la Landsat 1) da dugc dua 1én quy dao véi hai bo cam Ia Return Beam Video - RBV va Multi
Spectral Scanner MSS. Ngay 16 thang 12 ndm 1982 vé tinh Landsat 4 dugc dua 1én quy dao vai
b6 cam Thematic Mapper - TM quan sat bé mat Trai dét trén 06 kénh phd tir ving xanh cham dén
hong ngoai trung. Tir d6 dén nay, mic du da qua nhiéu thé hé vé tinh nhung 06 kénh pho co ban
nay van duoc duy tri va sir dung trong cac bo cam thé hé méi nhu ETM+ va OLL Sy 6n dinh ky
thuat nay da mang lai chudi sé liéu quan séat Trai dat twong dbi dong nhét vé tinh ning k¥ thuat dai
nhat trén thé gigi. O Viét Nam, tu liéu Landsat TM c¢6 thé liy duoc tir cac ndm 1985 tir trang web
ciia Cuc Dia chat Hoa ky USGS. Nhu vay véi tu liéu cua Landsat, chiing ta c6 thé nghién ctu
dugc qua trinh thay d6i bé mat Trai dit trén lanh thd Viét Nam tir nim 1985 dén nay, twong duong
35 nam. Co quan quan ly khdng gian Hoa Ky - NASA d3 c6 ké hoach dua 1én quy dao vé tinh
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Landsat 9 m¢ ra khd nang theo di bjén dong tai nguyén moi truong toan cau thém it nhat 10 nam
nita tinh tor ndm 2021. Tong quan ve chuong trinh vé tinh Landsat duoc trinh bay trong Bang 1.
Bang 2 cung cap cac thdng so ky thuat co ban cta cac bo cam dat trén vé tinh Landsat.

Bdng 1. Téng quan Vé chuong trinh Landsat (https://landsat.gsfc.nasa.gov/)

Vé tinh Hinh anh

Landsat 1

Landsat 2

Landsat 3

Landsat 4

Landsat 5

DPwa lén
quy dao

23/7/1972

22/01/1975

05/3/1978

16/7/1982

01/3/1984

Két thuc

01/6/1978

25/02/1982

31/3/1983

14/12/1993

05/6/2013

Thoi gian

van hanh Ghi chu
Dau tién duoc dit tén
Ia Earth Resources
Technology Satellite 1
5 nam, 6 - ERTS 1. Sau doi
thang va 14 | thanh Landsat 1. C6
ngay hai bo cam chinh la
Return Beam Vidicon
(RBV) va Multi
spectral Scanner
(MSS).
tgérrl]am’\l Céc thong s k§ thuat
gva3l N A s A
ngay Ve b()r(;am twong dong
voi Landsat 1.
5 nim va 26| CAC thong s6 ky thuat
ngay Ve b()'(;am tuwong dong
voi Landsat 1.
< Landsat 4 cé bo cam
LG Multi Spectral Scanner
thang va 28

o (MSS) duoc cai tién va
gay Thematic Mapper TM.

Hoan toan twong dong

29 nam, 3 véi Landsat 3 véi hai

thangva 4 | bd cam Multi Spectral
ngay Scanner (MSS) va
Thematic Mapper.
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Aok . Pua lén B et Thoi gian S
V¢ tinh Hinh anh qu§ dao Keét thac van hanh Ghi chu
. Khong dugc dua 1én
Landsat 6 05/10/1993 05/10/1993 0 ngay quy dao thanh cong,
Bo cam ETM+ co
thém kénh toan sac véi
~ d6 phén giai 15 m. Tuy
Landsat 7 15/4/1999 | Pang hoat dong  >* 429° 2L | “nhign tir nam 2003 bo
a cam ETM+ bi 13i do
vay tu ligu t~hu nhan
duoc ¢ 16i soc.
C6 bo cam OLI vsi 6
kénh phé tuong dong
Di duoc hon v6i TM va ETM+. Tuy
Landsat 8 11/02/2013 | Bang hoat dong B EHSe nhién, dugc bo sung
7 nam « A Y
thém kénh nhiét
Thermal InfraRed
Sensor (TIRS).
08/4/2021 S& duoc phét trién dya
Laesa s (du kién) trén Landsat 8.
Bdng 2. Cac thong so kj thudt co ban cua bé cam TM, ETM+ va OLI [1]
. A 2 Buéc séng Do phan giai Thei gian thu
Bo cam Kénh pho (um) (m) nhan tin higu
Landsat 1-3 Landsat 4-5 1972-2001
Multispectral Band 4 Band 1 0,5-0,6 60
Scanner Band 5 Band 2 0,6-0,7 60
(MSS) Band 6 Band 3 0,7-0,8 60
Band 7 Band 4 0,8-1,1 60
Themati Band 1 0,45-0,52 30 1984-2012
ematic
Band 2 0,52-0,60 30
Mapper (TM - ! !
pper (TM) | Landsat4-5 | oo g 0,63-0,69 30
Band 4 0,76-0,90 30
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. . 2 Buwéc son D¢ phan giai | Thei gian thu
Bo cam Kénh pho (um) g p(m) g nh@nq[in hiéu
Band 5 1,55-1,75 30
Band 6 10,40-12,50 120
Band 7 2,08-2,35 30
Band 1 0,45-0,52 30 Ttr 1999 dén
Band 2 0,52-0,60 30 nay
EEQ;”;SS Band 3 0,63-0,69 30
Mapper Plus Landsat 7 Band 4 0,76-0,90 30
(ETM+) Band 5 1,55-1,75 30
Band 6 10,40-12,50 60
Band 7 2,08-2,35 30
Band 8 0,52-0,90 15
Band 1 0,43-0,45 30 Tir 2013 dén
Band 2 0,45-0,51 30 nay
Band 3 0,53-0,59 30
Operational Band 4 0,64-0,67 30
Land Imager Band 5 0,85-0,88 30
(OLI) and Landsat 8 Band 6 0,85-0,88 30
Thermal
Infrared Sensor Band 7 2,11-2,29 30
(TIRS) Band 8 0,50-0,68 15
Band 9 1,36-1,38 30
Band 10 10,60-11,19 100
Band 11 11,50-12,51 100

Phuong phap phan tich tu liéu vién tham da thoi gian ¢6 nhiéu khac biét so vai khi phan tich
tw liéu vién tham don thoi gian.

Khi phan tich tu liéu don thoi gian thi cac phuong phép phan loai chu yéu duoc sir dung d6
la giai doan bang mat hay xur ly s6. Cac phuong phap xir ly so6 cé thé chia thanh cac nhém chinh
sau [2]:

- Phan tich cdp do diém anh: Pixel-based techniques.

- Phan tich cdp d6 du6i diém anh: Sub-pixel-based techniques.

- Phan tich dinh huéng d6i tugng: Object-based techniques.

Céc thuat toan co ban dwoc sir dung wng v6i mdi nhém ki thuat phan tich dwoc thong ké
nhu sau:

- Phén tich cdp d§ diém anh: Phan loai phi kiém dinh (k-means, ISODATA, SOM,
hierarchical clustering); Phan loai c¢6 kiém dinh (Maximum likelihood, Minimum distance-to-
means, Mahalanobis distance); Phan loai dua trén hoc may (artifiial neural network, classifiation

tree, random forests, support vector machine, genetic algorithms parallelepiped, k-nearest
Neighbors).

- Phén tich cip d6 dudi diém anh: Cac thuat toan co ban bao gom Fuzzy classifiation, neural
networks, regression modeling, regression tree analysis, spectral mixture analysis, fuzzy-spectral
mixture analysis.
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- Phan tich dinh hudng ddi tuong: Image segmentation and object-based image analysis
techniques (e.g. E-cognition, ArcGIS Feature Analyst).

Dic diém chung cia cac phuong phép nay 1a van can ¢6 sy can thiép cia ngudi phan tich.
Cong viéc tu dong hoa chi dugc thuc hién trong mot s6 cong doan phan tich anh nhat dinh. Céc
quy luat phan loai chi &p dung dugc trong pham vi cua anh ma céc quy luat d6 da dugc xay dung.

Chudi tu liéu Landsat da thoi gian bao gdm nhiéu canh anh duoc thu nhan trong nhiéu thoi
diém khac nhau. Do vay gi4 tri phan xa ciia cac ddi twong s& khong 6n dinh va thay doi theo diéu
kién khi quyén tai thoi diém thu nhan tin hiéu. Viéc phan loai anh cho khu vuc rong 16n bao gdm
nhiéu canh anh thu nhan & nhiéu thoi diém khéac nhau s& rat phirc tap. Cac budc xir 1y co ban cua
chudi tu liéu da thoi gian vé co ban bao gom cac budc nhu dudi day [1].

- Lua chon canh anh
- Tién xtr Iy tu lidu anh bao gom cac bude:

o Hiéu chinh burc xa.

o Hiéu chinh khi quyén.

o Hiéu chinh dia hinh.

o Hiéu chinh hinh hoc.

- Phan tich anh

o Phan tich dya trén phan loai anh.

o Danh gia bién dong dua trén quy dao.
= Panh gia dua trén cac ngudng gia tri.
= X4p xi dudong cong don.
= X4p xi dua trén duong cong gia dinh.
= Phan doan quy dao.

Tuy nhién, trén thuc té viéc phan tich tu liéu da thoi gian van chua dugc ty dong hda va con
nhiéu cong doan phu thudc vao nguoi tac nghiép va cac bai toan cu thé. Trong bai bao nay, tac gia
trinh bay mot cach tlep can mdi trong viéc ty dong hoa phén tich tu liéu Landsat da thoi gian voi
cac ung dung cu thé tai mot s6 khu vuc trén 1anh thd Viét Nam.

I1. CO SO TOAN HQC CHO TU PONG HOA PHAN TiCH ANH LANDSAT

Bai toan phan tich anh néi chung va phén loai 16p phu noi riéng thuoc vao nhdm céac bai toan
nhan dang ddi tugng (Pattern recognition). Bai toan nhan dang déi twong dugc thyc hién dua trén
viéc so sanh hinh anh can phan tich vai nhiing két qua phan tich trude d6 va quyét dinh mic do
trung hop cua hinh anh dang phan tich v6i nhiing két qua da co sdn. Nhu vay, trudc khi tu dong
hoa phan loai chling ta cin xay dung c4c tép mau ma két qua phan loai da co sin. Nhiing tép mau
nay phai cé gié tri cho cac ving dia ly khac nhau va cho cac thoi diém quan sat khac nhau. Nhiing
ddc trung 6n dinh cia déi twong trong khong gian va thoi gian dwoc goi 1a céc bat bién anh (Image
invariant). Mot trong cac bit bién anh hay dugc su dung trong nhan dang la dang pho (Spectral
pattern) [3]. Trudc khi ap dung dang phd trong bai toan nhan dang, viéc can lam dau tién Ia can
chuan hoa tu liéu da thoi gian.
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2.1. Chuén héa anh

Db voi tu ligu Landsat da thoi gian, viéc chuan hoa duoc thyc hién thong qua viéc chuyén
doi cac gia tri so cua diém anh DN ve phan xa trén dinh khi quyen TOA. Viéc chuyén doi DN sang
TOA d6i véi cac tu liéu Landsat 4, 5 va 7 duoc thuc hién theo cdng thirc sau [4]:

m. L. d?

P17~ ESUN,.cos8, @
trong do:

23 Phan xa trén dinh khi quyén TOA [khéng c6 don vi].

7: Hang sb toan hoc pi ¢6 gié tri xap xi ~3.14159 [khong c6 don vi].

L;: Gia tri btic xa phé do tai cira ma bo cam [W/(m?.sr.um)].

d: Khoang cach Mt troi - Trai dat [don vi thién van].

ESUN;: Cuong do chiéu xa trung binh ciia mat troi [W/(m?.um)].

8_: GOc t6i cua tia sang Mat troi [do].

Déi véi tu lidu OLI thi viéc tinh chuyén gia tri s6 ciia cac diém anh sang TOA dugc tinh nhu
sau [5]:

J':".i = Mp'qcrzl +Ap (2)

trong do:
p3: Phan xa trén dinh khi quyén TOA chua duoc higu chinh goc téi cua tia sang mat troi.
M ,: H¢ sb nhan hiéu chinh ty & cho tirng kénh pho luu trong truong

(REFLECTANCEW_MULT_BAND_n ctua mdi kénh phé.

A, : Heé s6 cong cho tirng kénh pho luu trong truong (REFLECTANCE_ADD_BAND_N.
Q.. Gia tri s6 cua diém anh.
Gia tri p; chua phai thuc sy 1a TOA vi chua dugc hiéu chinh géc t6i cua tia sdng mat troi.

Viéc hiéu chinh goc téi caa tia sang mat troi duoc thyuc hién theo cong thirc:

PL _ P
cosf@,. sind,,

P = ()

trong do: i
2;: Phan xa trén dinh khi quyén TOA [khong c6 don vi].
B..: G6c cuc bo cua tia sdng mat troi dwoc cung cap trong tép Metadata.
B..: Goc zenith cua tia sang mit troi; 8., = 90° - 6,

2.2. Dang phd - bat bién anh trong khong gian va thai gian

Co s6 khoa hoc cua vién tham da phd 1a dwa trén tinh chat hip thu va phan xa phé cua cac
dbi twong mat dat trén cac kénh phd khéc nhau. Dang phé 1a duong cong biéu dién quy luat phan
xa pho cua cac ddi twong trong dai séng nhin thay va gan hong ngoai. Hinh minh hoa dang phé
cho mét sé ddi twong co ban cua I6p phu.
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Hinh 1. Minh hea dang phé cho cac doi tiong cé Véi dwong mau xanh luc, dat mau nau
va nudC mau xanh cham [6]

Do tinh duy nhat caa mdi dang phd cho mdi di tuong nén cé thé sir dung dang phé cho viéc
nhan biét ddi twong. Cuc Dia chat Hoa Ky da cong bd thu vién phd cia cac mau dét da, thuc vat va
nude trong thu vién phé [7]. Cac dang phd nay duoc sir dung trong cac phwong phap phan loai tu
dong tim kiém khoang vat nhu Spectral Angle Mapper (SAM).

2.3. Sir dung dang phé trong tu d9ng phan loai l6p phi

Viéc sir dung tryc tiép dang phd nhu trén Hinh 1 cho phan loai I6p phu ¢ nhiéu kho khin vé
mit k¥ thuat. Bé co thé s dung dang phd cho phan loai 16p phu, cé4c tac gia da phai chuyén doi
dang phd day du sang dang phd don gian phi hop vai 06 kénh phé trong dai song nhin thay cia tu
liéu Landsat [3, 8].

Dang phd don gian dwoc xay dung dia trén so sanh gi4 tri phan xa giira cac kénh. Khi hai
kénh c6 gi4 tri bang nhau thi két qua so sanh s& bang 1, nho hon thi bang 0 va 16n hon thi bang 2.
Déi voi tu lidu Landsat voi 6 kénh phd, dang phd don gian s& duoc ma hoa béng chudi 15 chir sb.
Do viéc xéc dinh dang pho chi dya trén so sanh twong doi gid tri phan xa cua cac kénh pho nén anh
huong khi quyén duoc loai trir va trong qua trinh phan tich tiép theo viéc hiéu chinh anh huong khi
quyén da khong duoc dit ra. Vi du chuyén doi dang phd duoc minh hoa trén Hinh 2.

Pixel value vector {14.2, 11.1, 7.1, 5.1, 3.4, 2.5}

/\

Spectral Pattern Simplified Spectral Pattern
16.0
140 00000000000000
_ 12,0
% 100
3 80
% 6.0 \

4.0 \\‘\‘
2.0

Hinh 2. Minh hea chuyén déi dang phé sang dang phé don gian
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Viéc phan loai lop phu dua trén dang phd don gian s& chi con 1a sy so sanh dang phd cua
mdi diém anh véi dang phd cac ddi tugng 16p pha di duge lwu trong co so dit liéu. DI véi mdi
ving dia ly cu thé can xay dung co sé dit lidu dang pho don gian cho cac dbi tuong I6p phu chinh.
Co s6 dir liéu s& duoc lién tuc cap nhat bo sung dé co thé bao phu dugc hét cac dbi tugng trong
ving nghién ctiu. Bang 3 néu mot s6 dang phd don gian cho mot sé loai tham rimg tiéu biéu.

Bdng 3. Mét s dang phé don gian cho phan logi lép phu rimg

Péi twong Dang phé don gian
lop pha Bo cam TM Bo cam ETM+ Bo cam OLI
Rimg kin 002200220220000 002200220220000 002200220222000
002000220220000
002200220220000 002200220220000 002200220222000
. 002200220222000 002200220222000 002200222222000
Eszg 002200222222000 002200222222000 022222222222000
binh 202200220222000 202200220222000 202220222222000
202220222222000 222200220220000 202200220222000
202200220220000 202200220220000
002222222222200 002220222222200 022222222222200
002220222222200 002222222222200 022222222222200
022222222222200 022222222222200 002222222222200
222222222222200 222222222222200 002222222222200
022222222222000 022222222222000 022222222222220
002200222222200 002202222222000 222222222222220
Rirng 222222222222000 222222222222000 222222222222200
thua 000220222222222 022222222222220 002222222222220
002222222222220 002222222222220 002200222222200
222222222222220 222220222222200 222222222220200
222222222220200 222222222222220 002220222222220
222220222222000
222222222220200
002200222222200

2.4. Ban vé a9 chinh xac ciia phan loai I6p phi dwa trén dang phé

Viéc danh gia do chinh xac cua cac phuong phap phan loai truyén théng chu yéu dua trén
c4c tép mau do nguoi dung xay dung phuc vu cho viéc phan loai va kiém tra két qua. Diém khac
bi¢t gitra phuong phap ma cac tac gia trinh bay ¢ day la phuong phap phén loai dya trén dang phd
khong st dung viing mau dé phan loai ma duya trén dang phd caa cac ddi trong nghién cau. Dang
phd cua cac ddi twong 16p phit duoc xay dung va tap hop trong co so dit liéu cho ting loai bo cam
TM, ETM+ va OLL Co s¢ dix ligu nay sé dugc dung trong qua trinh phan loai tu dong 16p phu.
Nhu vay, dd chinh xac phan loai tu dong s& phu thudc vao d6 chinh xac cua viéc xay dung co s&
dir liéu dang phd. Dua trén két qua phan loai I6p phu da dugc cong bd trong [8-10] c6 thé thay
rang d6 chinh xac cua phan loai 16p phu dya trén dang phé 1a tuong ddi cao, dat > 95 % khi sir
dung cac mau kiém ching & thoi diém hién tai. D6i v6i viéc phan loai 16p phu trong qua kht, do
chinh xac phan loai I6p phu phai dya trén d6 chinh xac cua xay dung thu vién dang pho Rat khé
c6 thé kiém ching dugc két qua phan loai trong qua khu. Tuy nhién, néu coi dang pho la bét bién
thi két qua phan loai tai cAc thoi diém trong qua khir s& hoan toan twong dong véi do chinh xéc khi
phan loai I6p pha & thoi diém hién tai.
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111. MOT SO UNG DUNG TU PONG PHAN TIiCH ANH TRONG PHAN LOAI LOP PHU
3.1. 30 niam bién ddng rirng tw nhién tinh Quang Nam

Quang Nam 1a mot trong cac tinh c6 nhiéu ring nhat & Viét Nam. Quang Nam nam ¢ mién
Trung Viét Nam co6 dia hinh thap dan tir Tay sang Pong. Quang Nam nam trong ving khi hau
nhiét dai gié mua, nhiét d6 trung binh nam trén 25 °C, lugng mua trung binh hang nam dat 2.000-
2.500 mm véi hon 70 % tap trung vao 3 thang mua mua (thang 10, 11 va 12). Rung nhiét doi 14
rong thuong xanh 1a kiéu sinh thai chii dao cua Quang Nam. Quang Nam I tinh giau tiém ning
rung nhung do bi khai thac qua muc trong mat thoi gian dai nén dién tich rirng nguyén sinh con it.
Viéc ddy manh trdng rirng trong nhitng nam gan day da tang dién tich dit c6 ring cua Quang Nam
1én hon 55 % vao nam 2014. Pay 1a mot trong nhiing dia phuong c6 dién tich dat c6 ring cao nhat
ca nudc. Rimg dic dung S6ng Thanh 12 khu bao ton 1on nhét tinh, noi ma cac dong vat hoang da
khu vie Trung Trudng Son dang duoc bao ton. Nhan sam Ngoc Linh 1a ciy dugc liéu quy phan bd
cha yéu & do cao trén 1.000 m caa ndi Ngoc Linh [9]. Do lwong mua 16n lai tap trung trong
khoang thoi gian ngén trong nam cung vai dia hinh déc tao nén nguy co truot 1o dat tai Quang
Nam la rit cao. Trong cac nim qua, thuy dién Ion, vira va nho da duoc phat trién manh mé trén dia
ban tinh nham khai thac t6i da ngudn ning lugng phuc vu phat trién dat nudc. Bén canh nhing két
qua kinh té mang lai vé ning luong, sy phat trién thuy dién va khai thac 1am san da mang lai mot
s6 tac dong dén moi truong tu nhién ciia Quang Nam. i cé nhiéu céng bd khoa hoc phan tich vai
tro cua ring trong bao vé moi truong nodi chung va truot 16 dat néi riéng. Ring tu nhién c6 gia tri
to 1on trong viéc on dinh vo phong hoa trén dat doc, 1am giam kha niang xay ra truot |6 trén dat doc
[11]. Péi v6i Quang Nam, su giam di dién tich ring tu nhién dong nghia vai viée gia ting nguy co
xay trugt 16 dat. Do vy nghién ciu bién dong rirng ty nhién c6 ¥ nghia khoa hoc va thuc tién trén
nhiéu khia canh khac nhau. Trong nghién ctru ndy cac tac gia da sir dung tu liéu Landsat thu nhan
tir nam 1989 dén nay theo ddi su bién dong rirng tu nhién. Tinh Quang Nam nam trong vung phu
cua ba canh anh 124049, 124050 va 125049. Hinh 3 1a so d6 phan b cac canh anh Landsat trum
phu tinh Quang Nam va hinh 2 1a minh hoa canh 125/50 phu trum phan 16n Ianh thé Quang Nam
thu nhan boi ba loai bo cam. Cac tu liéu duoc st dung bao gom cac canh anh thu nhan tir nam
1989 dén 2018 tai vé tir trang Web EarthExplorer cia Cuc Dia chat Hoa Ky USGS.

Hinh 3. So do phan bé cac canh anh Landsat 125/49, 124/49 va 124/50
trén dia ban tinh Quang Nam
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S6 luong anh da duoc khao sat 1a khoang gan 2000 canh. Tuy nhién chi c6 nhitng canh c6 d6
phi miy < 80 % di duoc lya chon dé nghién ctu. Tiép theo nhitng canh anh c¢6 nhiéu nhidu tin
hiéu va bi anh huong bai mu khi quyén s& khong duoc lya chon. Thong qua sir dung mat na may
(cloud mask) duoc cung cap bai cac kénh BQA (Band quality assessment band) cua tu liéu
Collection 1 Level 1 ching ta c6 thé biét duoc phan b may trong canh anh va nho sir dung nhiéu
canh anh thu nhan trong mot mua dé chong ghép ching ta cd thé tao ra anh phan loai khéng may.

Ap dung phuong phap phén loai tu dong dua trén dang pho don gian chiing ta duoc két qua
phan bd riing tu nhién trinh bay trén Hinh 4. Rung tu nhién duoc phan loai dyua trén gia thiét la
khéng bi tac dong bai cac hoat dong ciia con ngudi (nhu thu hoach, chuyén déi sang dat trong).
Véi gia thiét nhu vay, nhitng khu vuc khong bi thay d6i trong 30 nim qua dwoc phén loai thanh
ring ty nhién, nhitng khu vuc da bi chuyén sang rimg thwa nhung chua c6 thoi diém chuyén thanh
dat trong duoc phan loai thanh rirng suy thoai. Nhitng khu vuc tuy thoi diém hién tai 1a ring
nhung d3 ting bi chuyén thanh dét tréng trong qué khir duoc phan thanh khu vuc chiu tac dong
clia con ngudi va tham thuc vat sau do xuét hién tro lai duoc phan loai 1a tham thyc vat nhan sinh.
Sy chuyén ddi dat ring thanh dat tréng thuong lién quan téi viéc khai thac ring tréng, chuyén doi
dat rimng sang dat canh tac ndng nghiép hoic cac hoat dong xay dung ha ting co so khéc.
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d) === NCF NOF AHA

Hinh 4. Phan bo khong gian ring tu nhién trén dia ban tinh Quang Nam
a - nam 1989, b - nam 200, ¢ - nam 2018; d - dé thi biéu dién sy suy giam ring tw nhién:
Xanh ddm: Rang tw nhién; xanh nhat: Rang tw nhién suy thoai; da cam: Cac tham thuc vdt nhan
sinh - ring trong va ddt canh tac
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Sau 30 nam phat trién va xay dung, di c6 nhiéu su thay ddi vé co ciu va dién tich cac doi
tuong l6p phu chinh trén dia ban tinh Quang Nam. Dién tich ring tu nhién da giam tir 821.149 ha
nam 1989 xudng con 502.120 ha nim 2018 tuong duong 38,8 % dién tich rung tu nhién da bi mat.
Dién tich rung tu nhién mat di duoc chuyén doi sang dat trong cdy lau nam va cac loai rimg trong.
Dién tich rung ty nhién thua (twong duong véi ring tu nhién bi suy thoai) tang tir 101.191 ha nam
1989 1én 248.438 ha nam 2018 twong duong su gia tang 245,5 %. Dién tich vung c6 cac hoat dong
nhan sinh (dat trong cdy hang niam, 1au nim va rung trong) tang tir 122.189 ha Ién 300.085 ha
tuong duong vai su gia tang 245,6 %.

3.2. Nghién citru bién dong sir dung dit viing hé thily dién Son La

Khu vuc ho thily dién Son La nam trén luu vyc Séng Pa, Tay Bac Viét Nam c6 toa do tir
21°15°15” @én 22°17°10°" vi d6 Bic, tir 102°50°10°” dén 104°35°15°" kinh d6 Pong. Khu vuc hd
thity dién Son La cé dién tich khoang 5381 km?, chiém mét phan dién tich cac huyén Quynh Nhali,
huyén Thuan Chau, huyén Muong La, tinh Son La; mot phan dién tich huyén Sin Hb tinh Lai
Chau; mot phan dién tich huyén Tua Chua, thi x3 Muong Lay, huyén Muong Cha, huyén Tuan
Gi4o tinh Dién Bién; mot phan dién tich huyén Mu Cang Chai, tinh Yén Béi. Khu vuc ho thuy
dién Son La nam trong thung liing Song P4, tao nén boi hai hé théng nui cao, phia Bic duoc bao
boi diy Hoang Lién Son, phia Nam 1a diy ndi va cao nguyén d4 voi Sin HO, Tua Chia. Thuay dién
Son La duoc khoi cong xay dung vao thang 12 nim 2005 va khanh thanh thang 12 nam 2012. Hb
chtra gay anh huong ngap dén 31 xa cua 8 huyén, thi xd thudc 3 tinh Son La, Lai Chau va Dién
Bién gay anh hudng dén doi séng cua gan 19.000 nguoi [12].

Viéc phat trién kinh té néi chung va viéc xay dyung ho thay dién Son La da mang dén sy bién
dong co ban v& 16p phu va sir dung dét trong toan khu vic Tay Bic néi chung va vang hd néi
riéng. St dung tu liéu Landsat tir ndm 1989 dén 2019 c6 thé theo ddi su bién dong cua ring tu
nhién va su chuyén doi dat rimg sang dat trong cy lau nam va cay hang nam.

Ving H6 Son La nam trén hai canh anh 128045 va 129045. Céac anh tir nam 1989 dén 2019
da dugc thu thap. Tong s6 canh anh da duoc khao sat 1a khoang 1200 canh. Sau khi loai bo nhiing
anh bi nhiéu tin hiéu va mu khi quyén, khoang 600 canh anh da duoc phan loai tu dong. Anh phan
loai 16p phu hang ndm s& dugc gop lai tao anh phan loai khong may va sau dé cét theo ranh gidi
khu vuc nghién nghién ctru. Viéc gop anh phan loai cia 30 nam tai khu vuc nghién ctu cho ching
ta phan biét duoc ring tw nhién va cac vung c6 tham thyc vat nhan sinh. Rung ty nhién la khu vyc
chua bao gio bi chuyen doi sang cac loai d6i twong sir dung khac. Khu vyc tham thuc vat nhan
sinh s& c6 chu ky chuyén sang dat tréng hang nam (cay hang nam) hodc qua mot khoang thoi gian
vai ndm nhét dinh (ciy lau nam). Viéc gop hai canh anh va cit theo ranh giéi khu vuc nghién cau
ciing dugc hoan toan ty dong hda. Nham xay dung duoc ban do I6p phii ndm 1999, 2009 va 2019
doi hoi phai xay dung dugc ban d6 16p phii cho miia muwa va muia kho (muia thu hoach chinh). Dya
trén su khac biét trang thai vat hau hoc (phenology) trong nim va két hop véi ban d6 phan bé ring
tu nhién va tham thyc vat nhan sinh (khu vuc chiu tac dong caa hoat dong nhén sinh) sé xay dung
dugc ban d6 16p phii véi cac d6i tuong chinh 14 rimng tu nhién, ring trong va cy lau nam, cay
hang nam, dat tréng va mat nudc.

Di¢n tich rung ty nhién da giam tir 318.944 ha ndm 1989 xubng con 166.034 ha nim 2019
tuong dwong 52 %. Su suy giam ring tu nhién c6 thé thay dugc trén Hinh 5.
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Hinh 5. Phan bé khéng gian ring ti nhién trén vang long ho thiy dién Son La

a-nam 1989, b - nam 2009, ¢ - nam 2019, Xanh dam: rung tu nhi(?n; xanh phgt: rung ty nhién
suy thoai; da cam: cac tham thuc vdt nhan sinh - rieng trong va dat canh tac

Hinh 6. Xay dung ban do 16p phii hang ndm dira trén két hop ban do 16p phii mia muea va miia
kho; Xanh dam: Rung tu nhiQn; xanh phat: Rung tu nhién suy thoéi; da cam: Céac tham thuc vat
nhéan sinh - rieng trong va dat canh tac; tim nhat: Rang trong va cdy ldu nam

a - lop phu mua khé nam 1989, b - 16p phu mua khd 1989, ¢ - lop phui nam 1989
d - 16p phu mua khé nam 2009, e - 16p phu mua khé 2009, f - 16p phu nam 2009
g - 16p phi mua khé nam 2019, h - 16p phu mua khd 2019, i - 16p phi nam 2019
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Nho 4p dung c6ng nghé phan tich anh ty dong cé thé phan loai mot khdi lwong 16n tu liéu anh
va két hop tao ra cac anh mua kho, mua mua va dya trén d6 xac dinh duoc céc loai cay trong nong
nghiép va dat rimg va cdy hang nim. Hinh 6 trinh bay viéc két hop ban d6 16p phii miia mwa va mua
kho dé xay dung ban dd 16p phu cac nam 1989, 2009 va 2019 cho khu vuc hd thity dién Son La.

Viéc suy giam dat rimg ty nhién da dan dén nhiéu hau qua vé mat bao vé moi truong va da
dang sinh hoc ciing nhu sy gia tang nguy co truot 1& dat trong vung ho thay dién.

IV. KET LUAN

V6i sy phét trién manh mé ciia cong nghé vii tru trong cac nam gan day, s6 luong vé tinh
quan sat Trai dat ngay cang ting tao nén mot khdi luong khong 16 cac tu liéu anh vé bé mat Trai
dat. Viéc khai thac kip thoi cac tu liéu anh nay phu thudc rat nhiéu vao phuong tién va nang luc
phan tich ciia doi ngii chuyén gia trong linh vuc vién tham. R6 rang viéc tu dong hoa phan tich anh
la mot xu thé tat yéu trong linh vuc quan sat Trai dat néu chung ta khong mudn nhin thay do tré
giira tu liéu thu thap dugc va thong tin phuc vu hitu dung hd trg cong tac quan ly tai nguyén va
mdi trudng. Trong béo céo nay, cac tac gia trinh bay mot phuong phap c6 thé gidp tu dong héa
hoan toan viéc xay dyng ban db 16p phu da trén khai thac tu liéu Landsat da thoi gian.

Nho sy &p dung phuong phap tu dong hda nay ma viéc do v& ring tu nhién da trd thanh hién
thue. Do v& phan bd rimg tw nhién 12 van dé rét kho khan va phirc tap néu chi dya trén tur ligu anh
don thoi gian két hop véi cong tac thuc dia. Hién chwa c6 phuong phép phan loai nao cho phép
phan loai mét cach tin cay rung tu nhién va rung trong. Cac so lieu ve rung tu nhién chu yéu duoc
trich dan tir cc bao c4o hang nam cua cac qudc gia. Céac sé liéu nay trong nhiéu truong hop khong
phan 4anh dng hién trang thyc té [13]. Phan tich tu liéu Landsat da thoi gian bing phuong phap
phan loai ty dong cho pheép phan loai dugc cac khu vuc rung tu nhién va khu vuc rung trong va
cac tham thyc vat nhan sinh khéc. Viéc xay dung duoc ban do phan bé khong gian ring tu nhién
¢6 y nghia quan trong trong viéc danh gia ding chét lwong rirng trong cong tac bao ton, da dang
sinh hoc va bao vé méi treong. Pac biét cho phép chung ta khoanh ving dugc cac khu vuc cé
nguy co xay ra tai bién truot 1¢ dit cao do rung trong khong cé kha ning 1am 6n dinh duoc 16p vo
thd nhudng nhu ring tu nhién [11].
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Abstract

Along with the advancements of space technology, the number of earth observation satellites has
been increased continuously in recent years. These satellites provide a huge amount of imageries of
the earth surface. Those imageries observing the earth from space supply information about external
and internal processes happening daily on the earth including human resource exploitation activities.
Information is extracted from imageries by different techniques such as visual interpretation or
traditional statistic-mathematic methods that require enormous human resources and very much
time-consuming. In order to effectively and timely exploit information from satellite imageries,
automation in image analysis is urgently required. In this paper, the authors present an overview of
automation in image analysis and application of Landsat time series in classification of land cover.
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CONG NGHE VIEN THAM HO TRQ' XAC BINH VI TRi, THO'l GIAN,
NGUON GOC NGUYEN NHAN S CO TRAN DAU

Doén Ha Phong )
Vién Khoa hoc Khi tugng Thuy vin va Bién doi khi hau
23/62 - Nguyén Chi Thanh, Péng Pa, Ha Noi
Email: doanhaphong@gmail.com
Tom tit
Viét Nam la mét trong ba quac gia (cung vdi Trung Qudéc va Hoa Ky) ¢6 sé hieong si ¢6 tran dau
nhiéu nhdt trong sé 39 quéc gia duwoc thong ké. Trong dé, nhing truong hop khong ré nguyén nhan
14 mét bai toan rat khé hién nay thuwong xuyén xdy ra trén vang bién Viét Nam. Ngodi khé khdn trong
viée xdc dinh nguyén nhan si co, thi hé théng cde quy dinh vé trach nhiém trong viéc phong ngira,
4mg pho su ¢é tran dau ciing con nhiéu bat cap.
Pé gidi quyét bai todn vé kj thudt xac dinh vi tri, thoi gian, nguon gdc dau tran bai bao sé su dung 2
cong nghé chinh d6 la cong nghé vién tham va mé hinh héa. Su két hop s6 licu vién tham frong mo
hinh dy bao nham ndng cao kha nang dg chinh xdc trong xac dinh nguon gbc dau tran gép phan tim
hiéu nguon goc dau tran khong ré nguyén nhan trén bién.
Vé tinh Sentinel-1 ciia Co' quan Vii tru chau Au (ESA) sé duoc &p dung va siz dung nham cung cap
cac thong tin vé vi tri vét dau vector gié tic thoi, vi tri cac tau tai khu vic ¢6 s ¢é tran ddu chiea 16
nguyén nhan tai thoi diém thu nhdn anh, véi kich thieéc giai dodn 12 m cho vét dau. Trong khi d6, md
hinh tran dau nguroc thoi gian theo phwong phap phan tix Lagrange sé cho két qud wéc tinh quy dao,
vi tri vét dau va cac gia tri quy dao khong chac chan ‘nguot thoi gian. Khi so sanh 2 két qud tir 2
cdng nghé nay sé cho dg tin cdy vé nguyén nhan tran dau nguoc thoi gian. Sy ¢6 ddu von cuc tgi thdn
Tén Pinh, xd Birc Thang, huyén Mg Pirc, Quang Ngai ngay 14/5/2020 da cho két qud doi véi vét dau
13 km, két qua sé nam trong khu viec 6 chu vi 35,25 km va dién tich 68,87 km
Bai bao sé tdp trung vao cac ki thudr woc tinh cac gid tri vi tri xudt hién vét dau nguoc thoi gian,
vector gi6 va thong tin vé c&c tau thuyén nham hé tro nang cao kha ndng xdc dinh vj tri, thoi gian,
nguon goc nguyén nhan si ¢o tran dau két qua duwoc so sanh véi quy dao vét dau tir md hinh cho mgt
trieong hop cu thé trén vang bién cua Viét Nam.

Tir khoa: Sentinel-1, ddu tran, gio, vi tri tau thuyén, md hinh ddu tran ngieoc thoi gian.

1. MO PAU

Theo théng ké tir nam 1992 dén nay c¢6 190 su cb tran déu xdy ra ¢ nugc ta va Viét Nam la
mot trong ba quoc gia (cung v&i Trung Qudc va Hoa Ky) co s6 luong su cb tran dau nhleu nhat
trong s6 39 qudc gia duoc thong ké. Trong do6 cac sy c6 khong rd nguyén nhan néu biét nguon goc
$€ ¢6 nhitng thudn loi nhat dinh vé hiedng xir Ii. Truong hop tran dau khéng ré nguyén nhan la mét
bai todn rat khé hién nay thuong xuyén xdy ra trén vimg bién Viét Nam. Ngoai khé khin trong viéc
xac dinh nguyén nhan sy cb, thi hé théng cic quy dinh vé trach nhiém trong viéc phong ngira, ing
pho sy cb tran dau ciing con nhiéu bat cap [1].

Khoang 15h00 chidu 14/5/2020, doc bd bién qua thén Tan Pinh, xa DPtc Thing, huyén Mo
Dirc, Quang Ngii xuét hién nhiéu vét den dong can bat thuong trai dai hon 2 km doc bo bién. Nhiing
vét den von cuc day khoang 1 cm tréng nhu nhya dudng. O duéi nude nhitng cuc den két dinh von
cuc, khi 1én b gip thoi tiét ndng nong thi chay ra bam vao cat.

Vao thoi gian nay, gid bé mit ven bd c6 hudng chu dao Dong Nam - Ty Bic, giai doan tir 9
dén 14 thang 5 nam 2020 toc d c6 gia tri bién dong trong khoang tir 18 km/gid dén 25 km/gio.
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Hién tugng dau tran trong giai doan nay chu yéu 1a do hién tuong xa dau thai, diu can cua
céc phuong tién giao thong trén bién. Tuy nhién, viéc xir Iy va thong tin vé nguyén nhan dau tran
gitp cho giai quyét vé tam 1y lo ling cua ngudi dan trong ving bi 6 nhidm, ddng thoi ciing gitp cho
céc co quan chirc nang trén dia ban dua gia nhitng ing pho kip thoi va giai quyét bdi thudng theo
phap luat hién hanh.

Hinh 1. Khu vic phéat hién dau khdng rd nguyén nhan

Bo bién Quang Ngii dugc ghi nhan trong nam 2019 va 2020 1 noi thuong xuyén xay ra hién
tuong 0 nhiém ven b(‘)r‘khéng r0 nguyén nhan, giéy l1a khu vuce c6 cac hoat dong hang hai, cang Dung
Quat va la noi ¢6 nhiéu doanh nghiép san xuat - kiNnh doanh ‘dang’ hogt dong. Hién tugng dau von
cuc ven bo chi 1a mot trong nhitng hi€n tuong 6 nhiém c¢6 ngudn goc dau tran tai khu vyuc nay.
II. PHUONG PHAP NGHIEN CUU
2.1. Phuwong phap vién tham

Phan mém SNAP 8.0 duoc sir dung, cac budc xtr ly anh co ban theo so d6 sau:

Str dung tép quy dao

Pinh chuan burc xa

- Phat hién vét diu;

Phép loc 16m dém - Phat hién céc vat thé;

- Udc luong gid tri gi6 bé mit.

Hiéu chinh dia hinh bang
phuong phap Rang-
Doppler

Hinh 2. So dé xir Iy cdc san phdam trén bién tir Sentinel -1

) Phat hién vét diu V(’Y@ phép loc Lee Sigma dbi véi truong quan sat don, ctra sd lgc 7 x 7, voi
s0 Sigma 9, phép loc cho két qua 1a ctra so kich thudce 3%3 cho két qua udc lugng vét dau [5].
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Phat hién ddi tuong dugc thyc hién theo cach diéu chinh ngudng thich ung cua toan tir. Do
véi mdi diém anh duoc kiém tra, c6 ba ctra s6, cu thé 1a cira s6 muc tiéu, ctra s6 bao vé va cira s6 nén
bao quanh. Thong thuong kich thudc cira 6 muc tiéu co kich thudc cua vat thé nho nhat dé phét
hién, kich thuéc cira s6 bao vé 1a kich thudc cua vat thé 16n nhat va kich thudc cira s6 nén phai du
I6n @ udce tinh chinh xac sé ligu thong ké cuc bd. Sau d6 tinh toan trung binh nén u, va do 1éch
chudn oy, sir dung diém anh trong nén dugc khoanh. Tiép theo tinh toan gié trj trung binh y trong ctra
s6 dich. Néu e > Uy + op+t, thi tai tAm diém anh s& phat hién ra mét phén cua ddi tuong, néu khong
thoa mén thi khong phat hién ddi twong. Dich chuyén toan bd cira sé cho timg diém anh dé thuc hién
phat hién tiép theo.  1a gid tri trung binh diém anh trong cira s6 dich. Trong trudng hop nay, t duoc
thay thé bang tv/n (trong d6 n 1a s6 lugng diém anh trong cira s6 dich) dé tinh toan [6].

Target
window

Guard window

Background window

Hinh 3. Thiét ldp cira s6 cho thudt todn diéu chinh nguéng

) Udce luong tbc d6 gid sir dung mod hinh CMODS cho NRCS [2] dbi véi phan cyc VV tan xa
ké bang C. Néu phan cyc HH, thi m6 hinh CMODS5 khong dugc ap dung truce tiép, chirc nang trudce
tién 1a chuyén déi voi phan cuc VV bang phuong trinh sau, sau do a4p dung m6 hinh CMODS dé
chuyén do6i thanh:
o _ (1+Zran®(8))* g

Oy = |:1+rztr1n5(ﬂ}}5§H (1)

trong do: € - goc toi va o bang 1.

Anh vé tinh Sentinel-1 ché d6 chup giao thoa quét rong phan giai cao (IW GRD) phéan giai
cao, thu nhan lic 10h56 phut ngay 10 thang 5 nam 2020 véi tim anh tai toa do 14,501° va 108,722,
cac thdng so cu thé nhu Bang 1:

Bdng 1. M6 ta cac tham so Sentinel-1A giao thoa quét réng phan gidi cao (IW GRD)

Tén sian phim IW_GRD_HR
Gia trj diém anh Do 16n duge phat hién
Hé toa do Mat dét
S bit trén mdi diém anh 16
Tuy chon phéan cuc VH hodc VV
Pham vi phtt mat ¢t km 251,8
D6 chinh xac vi tri tuyét dbi m (NRT) 7
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Tén san phim IW_GRD_HR
S6 lwong quan sat (pham vi x phuong vi ) 5x1
Do phu trum quan séat (pham vi x phuong vi ) 0,25x0,00
Géc nghiéng quan sat 29-46
Phan giai khong gian 5%20 m
Do rong vét quét 250 km

Vi d6 rong giai quét 1én dén 250 km va phan gidi 5x20 m sau hiéu chinh vé gia tri 10x10 m sg
cho kha nang quan trac trén pham vi rong va phéat hién nhitng phuong tién xa thai trong khoang
thoi gian thu nhéan anh.

2.2. Phuong phap tran diu nguoc thoi gian phan tir Lagrange

Mb hinh gom c6 module vén chuyén dugc trién khai tor m6 hinh vén chuyén phan tir
Lagrangian. Qua trinh chuyén dong cua vt thé dugc miéu ta bang viéc theo déi mét khu vyc dam
may chira cac hat twong ty nhu cac vat thé. Vi tri cua cac hat (?hrqc tinh toan boi cac vi tri dac biét
trong van chuyén gay ra do dong chay, gio va khuéch tan roi thong ké random walk [3] nhu sau:

? = Up+k,, Uy, + D )

&=
trong do: % - khoang thay d6i vi tri cua vat thé, Un - van téc do luc tac dong ciia cac qua trinh
thity dong luc, Uw 1a van téc gid, kw 1a h¢ sé khuéch tan dau do gi6, D 1a thanh phan khuéch tan
réi duoc xac dinh theo:
dy aic aic
ax = Dxgat Dygna ©)
Céc s6 liéu trudng song HYCOM vdi thot gian du bao la 7 ngay, thoi gian qua khir 7 ngay,
phan giai ngang 1/12 d9; so li€u truong gidé GFS voi thoi gian dy bao 1a 15 ngay va thoi gian qua
khir 12 30 ngay, phan giai ngangl/2 d¢.
- Cac két qua tir M3 hinh 1a quy dao dau tran nguoc thoi gian v6i 2 gia tri udce tinh quy dao vét
dau nguogc thoi gian tot nhat va gia tri quy dao vét dau nguoc thoi gian khong chac chan.

I11. KET QUA NGHIEN CUU
3.1. Céc két qua wéc tinh tir vé tinh Sentinel-1A

(@) (b)

Hinh 4. Cac ke"j[ qua wdc tinh tr Sentinel-1A ngay 10/5/2020
(a. Vét dau, b. Vi tri tau, c. Toc dé va huong gid)
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Giai doan vét dau cho ta udc tinh vé vi tri, do dai vét dau va udc tinh khoi lugng cia vét dau
tran chua ré nguyén nhan, udc tinh dai khoang 13 km.

ShpDefecﬁons geometry Detected_x  Detected_y Detected_lat Detected_lon Detected_width Detected_length

target_013
target_012
target_011
target_010
target_009
target_008
target_007
target_006
target_005
target_004
target_003
target_002
target_001
target 000

POINT (244...
POINT (262...
POINT (228...

109.243
109.26
109.229
109.1
109.088
109.216
109.199
109.099
109.36
109.36
109.066
109.066
109.227
109.073

Hinh 5. Céc két qua Vi tri va kich thwéc tau tai thei diém phét hién dau tran

Céc ket qué phat hién vi trf tau va kich thude, toc do tir anh vé tinh Sentinel-1 A, khi két hop
v6i s6 liéu theo ddi tau thuyén (hé théng AIS), h¢ thdng hang hai s& cho thong tin chinh xac vé céc
thong tin cua tau thuyén hoat dong trén bién.

WindField geometry speed heading

wind_0 POINT (109.... 5.2 181.832 -10.9 65.09 0.85(t
wind_1 POINT (109.... 4.6 34.623 -26.76 -60.33 0.92|
wind_10 POINT (109.... 4.7 177.005 -16.46 63.91 0.91f
wind_100 POINT (109.... 4.7 65.619 -54.04 -37.89 0.94|
wind_101 POINT (109.... 5.2 16.408 6.18 -65.71 0.86|f
wind_102 POINT (109.... 5.2 12.815 -1.97 -65.97 0.91f
wind_103 POINT (109.... 4.5 33.118 -25.14 61.02 0.96|
wind_104 POINT (109.... 2.8 88.455 -64.43 -14.31 0.89(
wind_105  |POINT (109.... 3.7 33.306 -25.34 60.94 0.88)
wind_106 POINT (109.... 3.3 131.112 -57.51 32.37| 0.91)
wind_107 POINT (109.... 3.5 105.04 -65.86/ 4.28 0.93)
wind_108 POINT (109.... 3.5 97.037 -65.83 -4.74 0.93)
wind_109 POINT (109.... 4.4 148.903 -44.92 48.36 0.94)
wind_11 POINT (109.... 3.3 98.838 -65.94 -2.74 0.87)
wind_110 POINT (109.... 5.4 31.814 -23.73 -61.59 0.85]

Hinh 6. Cac woc tinh cuong do va hwong gib Vi kich thudce 6 ludi 2 km

Céc udc tinh gi trj gi6 tir Sentinel-1A v6i phan cyc VV hogc HH chuyén doi sang VV ¢6 do
phén giai rat tot (c6 thé dén 100 m), day la ngudn so li€u rat tot dau vao cho moé hinh so vai cac so
li¢u tai phan tich (GFS hién nay la 1/2 d9).

3.2. Céc két qua tir md hinh tran dau ngwoc thoi gian

Kich ban mo phong cy thé nhw sau: thoi gian tir 23h00 ngay 09/5/2020 dén 23h00 ngay
14/5/2020 voi dau tho, khoi lugng wde tinh khi phat hién tai xa Puc Thang 1a 1.000 kg. Véi budc
qua khur 1a 7 ngay va budce du bao 1a 7 ngay.

Céc s6 lidu truomg séng HYCOM véi thoi gian du bao dén 23h00 ngay 21/5/2020, thoi gian
qué khtr tir 00h00 ngay 07/5/2020, phén giai ngang 1/12 d9; so liu truong gio GFS vei thoi gian dy
bao dén 23h00 ngay 30/5/2020 va thoi gian qua khu tir 00h00 ngay 14/4/2020, phan giai ngang 1/2
do [4].
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I

15°0'N \
12 mph

\
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14°50°N T

14°40'8 LI

14°30'8
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liogezore 108°4072 100°0'2 109°20'8 108°40'

Hinh 7. Md phéng qua trinh tran dau nguot thoi gian bang phwong phdp phan tir Lagrange

Trén Hinh 7 mau den 14 vét dau nudce tinh ngugc thoi gian ¢ gid tri tin cdy nhét, mau do 1a
khu vuc ¢6 vi tri khcf)ng chac chan, 1a khu vuc du bao co thé 1.'2} ndi xuat phét cua vét dau, két qua
md phong quy dao dau nguoc thoi gian theo phuong phap chuyén dong phan tir Lagrange.

3.3. So sanh va danh gia dd chinh x4c mé phéng véi két qua vé tinh

Két qua udc tinh céc yéu t6 vét dau, phat hién tau thuyén va uée lugng gi6 véi két qua md
hinh ngugc thoi gian cho thay thoi gian xuat hién vét dau trong 22 gio khoang ngay 09/5/2020 tai vi
tri toa do 14,26° va 109,20° v4i do dai vét dau ude tinh khoang 13 km (Hinh 4a).

Két qua tir md hinh va v¢ tinh nam trong chu vi khu vuc c¢6 chidu dai 35,25 km, dién tich khu
vuc 1a 68,87 km? véi két qua giai doan anh phéan giai 10 m s& lam tang kha nang phat hién nguyén
nhan dau tran khu vuc ven bién.

Line Path | Polygon Crde 30 path 3D polygon
Measure the distance or area of a geometric shape on the ground

Perimeter: 35.25 | Kilometers V.

Area: 68,874,479.26 | Square Meters e

Hinh 8. So sanh két qua woc tinh vét dau tir anh vé tinh Sentinel-1A
voi ket qua cua mo hinh tran dau nguroc thoi gian
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Mau vang 1a quy dao vét dau wdc tinh nguoc thoi gian, mau do 1a gia tri quy dao vét dau
khong chéc chan tr mé hinh mé phéng, mau xam la vét dau giai doan trén anh v¢ tinh Sentinel-1A
(Hinh 4a).

IV. KET LUAN

Anh vé tinh Sentinel-1A 14 anh vé tinh mién phi thu nhan thoi gian thuc va gan thuc s€ phat
huy rat cao hiéu qua tir cac thong tin dugc thu nhén nhu vi tri, gié tri gid tic thoi tai thoi diem thu
nhén anh va cac vi tri tau thuyén tai cac vi tri phat hién x4 thai hay sy ¢o (vi tri, kich thudc va hinh
anh giai doan cac hién tugng xa thai).

Mo hinh theo phuong phap Lagrange cho két qua quy dao vét dau nguoc thoi gian phi hop
voi két qua giai doan anh vé tinh vao thoi diém phat hién vét dau, véi vu diém de sir dung va ket
qua nhanh véi cac so li¢u truong dong chay HYCOM 1/12 @6 va truong gio GFS 0,5 d6.

Viée st dung cac két qua quy dao vé dau nguoc thoi gian cia md hinh s& ning cao kha ning

tim kiém ngudn gdc dau tran khong rd nguyén nhan trén ving bién cua Viét Nam trong diéu kién
khong co6 anh v¢ tinh.

Hién nay cung v6i anh Sentinel-1A thi anh quang hoc Sentinel-2A v6i d6 phan giai tuong tu
s& lam tang kha niang hd tro cong tac tim kiém ngudn gbc dau tran khong rd nguyén nhan.

LO1 CAM ON

Téc gia xin cam on Dé tai cap BO “Nghién ciru phuong phap ky thut xac dinh vi tri, thoi
gian, ngudn gbc dau tran phuc vu hd trg xac dinh nguyén nhan su ¢d tran dau” Ma sé:
TNMT.2018.05.39 (Kém theo Quyét dinh s6 2905/0D- BTNMT ngay 19 thang 9 nam 2018
cua B¢ Tai nguyén va Moi truong).
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REMOTE SENSING TECHNOLOGY SUPPORTING BACKWARD IN TIME
TRAJECTORY OF OIL SPILL IN VIETNAMESE SEA

Doan Ha Phong
Vietnam Institute of Meteorology, Hydrology and Climate Change
Email: doanhaphong@gmail.com

Abstract

Vietnam is one of the three countries (with China and the US) with the highest of oil spills out of 39
countries listed. In particular, cases of unknown cause are a very difficult problem that often occurs
in Vietnamese Sea. In addition to the difficulty in identifying the cause of the incident, the system of
regulations on responsibility in oil spill prevention and response is also inadequate.

To solve the technical problem of determining location, time, and origin of oil spill, the article will
use two main technologies: Remote Sensing and Modeling Technologies. The combination of remote
sensing detection results in the backwward in time tracjactory model aims to improve the accuracy in
determining the origin of oil spills, contributing to understanding the origin of unexplained oil spills
at Vietnamese Sea.

The European Space Agency's (ESA) Sentinel-1 satellite will be applied and used to provide
information on the location of the wind vector, oil spill, the location of the vessel of the oil spill. The
cause is unknown at the time of image acquisition, with dimensions interpreted 12 m for oil stains.
Meanwhile, the Lagrange particle backward-in-time model will result in an estimate of the trajectory,
oil spill position and uncertainbackward in time tracjactory. Comparing the 2 results from these 2
technologies will give the reliability of the cause of oil spill back in time. Oil clumping incident in
Tan Dinh village, Duc Thang commune, Mo Duc district, Quang Ngai on May 14, 2020 has resulted
in a 13 km oil streak, the result will be within an area of 35.25 km in circumference and area 68.87
km? area. The article will focus on techniques for estimating the location values of oil spill backward
in time, wind vector and Ship to aid in improving the ability to locate, date, and origin The resulting
oil spill cause is compared with the oil spill trajectory from the model for a particular case in the
waters of Vietnam.

Keywords: Sentinel-1A, object detection, oil spill detection, wind field estimation, backward in time
trajactory.

Ngady nhdn bai: 13.11.2020; Ngdy phan bién: 22.11.2020; Ngay chdp nhdn: 15.12.2020.
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TiICH HQP GIS VA PHUONG TRINH MAT DAT PHO DUNG (USLE)
DANH GIA XOI MON BAT HUYEN LAK, TINH BAK LAK

Nguyén Huy Anh’, Poan Nguyén Chung, Nguyén Thi Thao Nguyén
Truong Pai hoc Tai nguyén va Mai truong TP. H6 Chi Minh
236B Lé Vian Sy, quan Tan Binh, TP. H6 Chi Minh
“Email: anhnh@hcmunre.edu.com

Tom tat

Théng qua viéc sir dung md hinh USLE va cong nghé GIS, bai bdo da xdy dwng dweoc dit liéu dau vao
cho mé hinh 1a hé s6 x6i mon do muea (R), hé $6 x6i mon do dat (K), hé so x6i mon chiéu dai swon déc
(L), hé s6 x6i mon dg doc (S), hé so bao vé dat cua tham theec vat, cay trong (C), hé sé bdo vé ddt cua
céc cong trinh chong x6i mon (P) & dia ban nghién ciru. Pong thoi da thanh 1dp ban do x6i mon hién
trang ¢ huyén Lak véi lwong x6i mon trung binh 3.244 tan/ha/ndm. Ve mirc dg x6i mon & huyén Lk,
x6i mon rat it (<1 tan/ha/ndm) cé dién tich 106.333,16 ha (chiém 84,66 % dién tich ti nhién), x6i
mon nhe (1-5 tan/ha/ndm) dién tich 472,38 ha (chiém 0,38 % di¢n tich tu nhién), x6i mon trung binh
(5-10 tan/ha) dién tich 1.782,00 ha (chiém 1,42 % dién tich ti nhién), x6i mon mgnh (10-50 tan/ha)
dién tich 7.063,89 ha (chiém 5,62 % dién tich tu nhién) va x6i mon rat manh (>50 tdn/ha/nam) dién
tich 9.948.57 ha (chiém 7,92 % dién tich tu nhién).

Tir khoa: Xoi mon dat, huyén Lk, hé thong thong tin dia Iy, phicong trinh mat dat phé dung.

I. PAT VAN DE

Theo céc nghién ciru vé khoa hoc Trai dat trudc day thi: x6i mon | sw vdn déng cia cac qua
trinh bé mat (chang han nhuw dong chay hodc gi6) dé loai bé dat, da hodc vdt chat hoa tan khdi
mét vi tri trén vé Trdi dat sau dé dwa né d@én mét vi tri khac. Nhu vay x6i mon dat 1a qué trinh ty
nhién xay ra thudng xuyén va lién tuc 1am anh huong dén dic diém, tinh chét cua dat, x6i mon co
thé xay ra & moi dang dia hinh khac nhau. Céc nghién ctu vé néng nghiép cho rang: x6i mon
dat 1a qué trinh 16p dat mat bj mang di noi khdc do cdc yéu té vdt Iy nhuw nieéc va gié hodc cac yéu
t6 lién quan dén hoat déng trong trot. Nhu vay, xét vé ban chit x6i mon duoc xem la mot trong
nhitng nguyén nhan gay ra hién tuong thodi hoa dat, dac biét 1a nhiing ving dat doc. Céc yéu to
anh huong dén qua trinh x6i mon dat chu yéu 1a do déc dia hinh, dic diém thé nhudng, luong
mua, dic diém I6p phu thuc vat va phuong phap canh tic ciia con ngudi. Trong nhimg nim gan
day, nhirng biéu hién cua bién doi khi hau dang hién dién rat rd ¢ nudc ta, su gia tang nhiét do,
thay dbi lugng mua, nuée bién dang ciing 1a mot trong nhirng nguyén nhan tiém ning 1am cho su
x6i mon dat tang 1én.

Huyén Lik dugc hinh thanh do diy Chu Yang Sin chay dai tir Pong Béic xuéng Tay Nam
bao boc, d6 cao trung binh tir 800-1.000 m so véi mit nudc bién, do dbc trung binh 20°-25°, thap
dan tir Pong sang T4y, nhirng dinh ndi cao trén 1.000 m tap trung hau hét & phia Péng nhu dinh
Chu Pan Phan cao 1.928 m, dinh Chu Drung Yang cao 1.802 m [4]. Hién nay, do diéu kién bién
doi khi hau, diéu kién canh tic dang lam tang nguy co thoai hoa dat, chinh vi vay nghién ciru danh
gi4 x6i mon dat 1a nhiém vu mang tinh cp thiét.

Céc cbng trinh nghién ctru vé x6i mon va cac bién phap chdng x6i mon bao vé dat dbc trén
thé gi¢i da dugc cac nha khoa hoc trién khai tir thé ky tha XVIII. Cho dén ngay nay da co rat
nhiéu céng trinh nghién ctu vé x6i mon ra doi, trong d6 cac cong trinh nghién ctiru noi tleng cua
cac tac gia phai ké dén nhu: phuong trinh x6i mon dat cia Horton (1945); phuong trinh mat dat
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ciia Musgave (1947); phuong trinh pha huy két cdu hat mua cua Ellison (1945); phuong trinh mat
dat pho dung USLE cua Wischmeier va Smith (1958); mé hinh mé phong qua trinh boi ling cua
Fleming va Fahmy (1973); mé hinh x6i mon dat doc cua Foster va Meyer (1975); phuong trinh
méat dat caa M. Laffen (1991); mé hinh x6i mon dat chau Au (EUROSEM), ... [1].

Tai Viét Nam, cac cong trinh nghién ctru x6i mon dau tién phai ké dén cac tac gia nhu
Nguyén Quy Khai (1962), Nguyén Xuan Khodt (1963), Ton Gia Huyén (1964), Bui Quang Toan
(1965), Tran An Phong (1967) [2]. Tur sau khi c6 Chi thi s6 15/TTg ngay 11/01/1964 cua Phu Thu
tuéng vé “Chong x6i mon, gitt dat, gitr mau, gitr nudc” thi cac cong trinh nghién ctu vé chéng xoi
mon bao vé dit & nudce ta duoc duge ddy manh hon. Nam 1962 mot sb nghién ciru cua cac tac gia
Nguyén Ngoc Binh, Nguyen Quy Khai, Cao Van Minh,... da néu 1én anh huong cua do déc dén
x61 mon dat, gop phan dua ra céc tiéu chi bao vé dat, s dung va khai thac dét déc. Chu Dinh
Hoang (1962, 1963) nghién ctru sy anh hudng cua giot mua dén x6i mon dit va chdng x6i mon
bang bién phép canh tac [3]. Giai doan tir sau ndm 1975, hang loat cac cong trinh nghién ciu X6i
mon dat da duoc cong b trong d6 c6 nhitng cong trinh vé x6i mon dat da di sau nghién ciu anh
huéng cua nhidu yéu té tu nhién dén x6i mon, phuong phap nghién ciru dinh lwong, cd stc thuyét
phuc. Pang chii y 1a mot s6 cdng trinh cua Bli Quang Toan (1985), B Hung Thanh (1982), Phan
Liéu (1984), Nguyén Quang My (1985-1987) [3]. Tir sau nam 1990 cac nghién ctru vé x6i mon dat
dan chuyén sang sir dung phuong phép tng dung GIS va vién tham, cho dén ngay nay thi da c6 rat
nhiéu cong trinh nghién ciru x6i mon dat ang dung GIS va RS vi du nhu: cia Nguyén Manh Ha va
nnk. (2013), Tran Quéc Vinh va nnk. (2011), Phan Ba Hoc va nnk. (2019),...

Nhu vay, cd thé thay rang viéc tich hop cong nghé GIS va RS phuc vu nghién ctru danh gia
x6i mon dét hién nay dang duoc quan tam, GIS ¢6 thé hd trg mé hinh hoa danh gia thyc trang va
ding mé hinh toan dé thyc hién tinh toan tim ra cac khu vuc x6i mon dat dé dé xuit céc bién phap
nham giam thiéu va chéng x6i mon dat.

I1. LANH THO VA PHUONG PHAP NGHIEN CUU
2.1. Lanh thd nghién ctru

a. Vi tri dia Iy: Lak 1a mot huyén mién ndi, nam phia Nam day Truong Son, phia Pong Nam
tinh Pik Lak, cach thanh phd Budn Ma Thudt 54 km theo Quéc 16 27, téng dién tich ty nhién Ia
1.256 km?® dan sé 61.599 nguoi, mat do dan sé 49 ngudi/l km? (tinh dén nam 2018) bao gom 11
don vi hanh chinh x& (gém: thi tran Lién Son, cac xi: Yang Tao, Bong Krang, Dik Liéng, Dik
Phoi, Bk Nué, Budn Tria, Krong Knd, Nam Ka va Ea Rbin) [4]; ranh gi6i hanh chinh nhu sau:
Phia Béc giap huyén Krong Ana va Krong Bong, tinh Dak Lik; Phia Tay giap huyén Krong N,
tinh Bak Nong; Phia Nam giap huyén Pam Rong va Lac Duong, tinh Lam Dong; Phia Dong giap
huyén Krong Bong, tinh Dak Lik.

b. bia hinh: Pic diém dia hinh huyén duoc chia thanh 4 khu vuc sau:

- NUi cao: Hinh thanh do ddy Chu Yang Sin chay dai tir Pong Bic xuéng Tay Nam bao boc,
d6 cao trung binh tir 800-1.000 m so véi mat nude bién, do dbc trung binh 20°-25°, thap dan tir
Dong sang Tay, nhitng dinh ndi cao trén 1.000 m tap trung hau hét & phia Pong nhu dinh Chu Pan
Phan cao 1.928 m, dinh Chu Drung Yang cao 1.802 m [4]. Loai dia hinh nay phan bd & hau hét
c4c XA tao nén mai nha ngang qua huyén doc vé phia Bic (luu vuc séng Krong Ana) va phia Nam
(luu vuc séng Kréng Knd).

- Vung triing ven song: Dugc tao boi phu sa trén nli va phu sa song Krong Kno, Krong Ana.
Dia hinh vung trling phan bo chu yéu phia Tay Bac ¢ cac x& Bubn Triét, Buon Tria, Dak Liéng, Ea
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Rbin, viing c6 d¢ déc trung binh tir 3°-8°, do cao trung binh 400-500 m, twong doi bang phang, chu
yeu trong lua va thuong bi ngép tng vao mua 10. Dy la vung trong 10a chu luc cua huyén ciing
nhu cua tinh Bak Lak.

- Ving triing ven sudi: Do phil sa cac sudi tao thanh, tap trung chi yéu ¢ phan ha luu ven céc
suoi Bak Phoi, Bak Pak. Phan b6 ¢ cac xa Yang Tao, Bong Krang, TT. Lién Son, Pak Phoi, Dak Nué.

- Viing binh nguyén do6i thap: Phan bé rai rac trén cac xa va ven song Krong Knd ¢ céc xa
Nam Ka, Kréng Kné.

c. Khi hgu: Huyén Lak nam phia Pong Truong Son, gitra Cao nguyén Bubn Ma Thuot va
vung nai Chu Jang Sin, chju anh huéng ché do khi hau gié mua Tay Nam va mang tinh chét khi
hau cao nguyén nhiét déi am va dic thd cua thung ling, mdi ndm c6 hai mua rd rét: Mua mua bat
dau tir thang 5 dén hét thang 10 tap trung trén 94 % luong muwa hang nam; moa kho tir thang 11
dén thang 5 ndm sau, lugng mua khong dang ké, trong d6 thang 2 hau nhu khong mua, lugng mua
trung binh thip hon so vé&i cac ving xung quanh véi lugng mua tir 1.800-1.900 mm, do bi che
khuat bai khdi nai Chu Jang Sin & phia Pong Nam. Riéng ché do mwa ¢ céc xa phia Ty Nam
huyén co6 lugng mua tir 1.900-2.100 mm, cao hon so véi cac dia ban khéc trén huyén [4].

2.2. Phwong phap nghién ciru

Ngoai cac phuong phap nghién ctu truyén thdng nhu: thu thap, phan tich tong hop tai liéu;
khao sat thyc dia; nghién cau con st dung cac phuong phap nghién cuu hién dai nhu tng dung
cdng nghé vién tham (hd trg xac dinh dic diém 16p phu thyc vat, tinh toan NDVI), hé théng théng
tin dia Iy - GIS s& hd tro tich hop vao md hinh mat dat phd dung (USLE) dé danh gia mirc do X0i
mon dét & dia ban huyén Lik.

|9::mmg nghién :l:ul—b| Xéi mon dat I

| R Huyén Lik, tinh Dik
Khu e nghién cu |—>| T

N ) Tim hiéu thye trang
Muc tiéu nghién ctu |—>| xbi mn =

GIS

GIs
Bangdonhinto LS

Bingdonhintd C

GIS

ANV

Hinh 1. Quy trinh nghién cuu
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Dé xay dung ban d6 x6i mon dat, nghién ciru da sir dung md hinh USLE va cong nghé GIS
(Hinh 1). C4c yéu t6 anh huong dén x6i mon dat dugc thuc hién theo phuong trinh mat dat pho
dung (USLE) do Wischmeier va Smith xay dung nam 1978 nhu sau:

A= R xK x(L xS x(C xP) (1)
trong do: A - Luong (1§t mat hang ném‘(tén/ha/ném);’R - Hé s g((’)i mon do mua; K - Hé s Xéj
mon cua dat; L - Hé so Xx0i mon cua chicu dai suon doc; S - HE so X06i mon cua do doc; C - Hé so
bao vé dat cua tham thuc vat; P - Hé s6 anh hudng cua cac bién phap canh tac dén x6i mon dat.
III. KET QUA VA THAO LUAN
3.1. Panh gia cac yéu to6 anh huwong dén x6i mon
3.1.1. Yéu té luwong mura

'Yélil t6 lwong mua c6 vai tro quan trong trong qua trinh x6i mon, mua tac dong truc tiép 1én bé
mat dat ket hop véi dicu kién dia hinh tao ra dong chay bé mat dé van chuyeén 16p dat do di noi khac.
Viéc xac 1ap cong thirc tinh toan cho hé s6 R dya trén lwong mua hang ndm va yéu té cuong
d6 mua trong 30 phat (I30) caa Wishmeier va Smith (1958), theo cong thirc sau [7, 8]:
R= E*14/1.000 )
trong do: E - Dong néng cua mua (J/m®); | - Luong mua 16n nhat trong vong 30 phat (mm/h); R -
Hé s6 x6i mon do mua (kJ/m?.mm/h).

Trong nghién ctu ndy, do dir liéu luong mua 16n nhét trong vong 30 pht (1) ¢ huyén Lak
khong day du. Vi vay, hé s6 x6i mon do mua (R) dugc tinh toan theo lugng mua trung binh hang
nam, day la giai phap dé tinh hé s x6i mon do mua (R) trong didu kién thiéu dir liéu mua, diéu nay
ciling duoc cac nghién ctru trude day ap dung [5, 7, 8]. Trong nghién ctru x6i mon dat & ving ddi ndi
phia Bic tac gia Nguyén Trong Ha (1996) da sir dung cong thire thyc nghiém dé tinh R nhu sau:

R =0,548257*P - 59,9 (3)

trong d6: R - Hé s6 x6i mon do mua trung binh nam, J/m% P - Luong mua trung binh hang nim
(mm/nam).

Dé 4p dung cong thirc nay, luong mua trung binh ndim (mm/nim) duoc tinh toan dya trén sb
liéu mura trung binh tir C4¢ tram do mua cua tinh Dak Lak. Sir dung cong cu Spatial Analyst cua phan
mém ArcGis 10.3 véi phuong phap noi suy dé xay dung ban d6 mua dang ving tir gié trj mua trung
binh nam, dong thoi tinh toan duoc hé s6 x6i mon do mua (R), dwoc thé hién ¢ Bang 1, Hinh 2.

Bdng 1. Thong ké gia tri hé s6 R

Hé sb R (J/m?) Dién tich (ha) Ty 18 (%)
<800 25.078,74 19,97
800 -1.000 92.041,64 73,28
>1.000 8.479,62 6,75
Téng 125.600,00 100,00

Hé s6 R & huyén Lak duoc chia thanh 3 cap, dao dong tir 800-1.000, trong d6 chiém dién
tich 16n nhét 1a tir 800-1.000 vé6i 92.041,64 ha chiém 73,28 % va phan b6 cha yéu & phia Nam va
phia Péng cua huyén. Gié tri R > 1.000 chi c6 8.479,62 ha chiém 6,75 % dién tich huyén va phan
bé & khu vyc phia Bic.
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Chu thich
§<— Ranh gioi
" lciatrihg s8R

Hinh 2. Phan bé hé sé R
3.1.2. Yéu t6 thé nheong (K)

He s6 K cua huyén Lak phan anh kha ning x6i mon cuia cc loai dat trong khu vyc. Tinh
khang xoi mon cua dat (h¢ so K) phu thudc vao tinh chat cua dat nhu cau tric, sy on dinh va kha
nang tham cua dat, ham lugng mun, khoang sét, thanh phan hoa hoc,...

Hinh 3. Phan bé hé s6 K

Hé s K ¢6 thé dugc tinh bang cong thirc cia Wischmeier va Smith (1978):
100K=2,1.10*M***(12 - a) + 3,25(b - 2) + 2,5(c - 3) (4)

trong d6: K - Hé s6 x6i mon dét cua dat; M - duoc xéc dinh (%) M = (% limon + % cat min)(100
% - % sét); a - Ham luong chat hitu co trong dat, %; b - H¢ so phu thugc vao hinh dang, sap xep va
loai két cau dat; ¢ - Hé s6 phu thuoc kha nang tiéu tham cua dat.

Pé ap dung cong thuc caa Wischmeier va Smith tinh hé s6 K cho huyén Lak thi yéu cau dat
ra 1a can phai ldy mau céc loai dat ngoai thuc dia. Sau dé tién hanh phan tich cac mau nay dé co
dugc céc chi sb: thanh phan co gidi, ham lugng chat hiru co, do thim, cau trac. Do khong c6 diéu
kién phan tich mau nén hé sé K trong nghién ctru nay duoc tham khao, ké thira tir cac cong trinh
nghién ciru khéc [5, 8, 9], c4c loai dit & huyén Lik duoc xac dinh theo Bang 2.

Bdng 2. Hé sé K cua cac logi dat ¢ huyén Lak

TT Ky hiéu Hé sé K Dién tich (ha) Ty 18 (%)
1 Dt den 0,23 405,22 0,32
2 DAt do nau 0,27 1.959,24 1,56
3 Pit glay 0,50 8.766,45 6,98
4 DAt méi bién doi, dat xam 0,25 112.547,60 89,61
5 Dat phu sa 0,10 1.920,56 1,53
7 DAt x6i mon tro s6i da 0,60 0,93 0,000740

Dua vao két qua théng ké & Bang 2 cho thay, tai huyén Lak hé s6 K c6 gia tri tir 0,1-0,6
trong d6 hé s6 K c6 gia tri 0,25 chiém phan Ién dién tich khu virc (89,61%). Hé s6 K ¢ day co gia
tri chénh léch khong Ion cho thiy kha ning khang x6i mon cua cac loai dét trén khdng c6 su khac
biét nhiéu ngoai trir 2 loai dit glay va dt x6i mon manh tro soi da co gia tri khac biét nhung chiém
dién tich nho 8.767,38 ha (Hinh 3).
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3.1.3. H¢ 6 x6i mon do dia hinh (LS)

Trong nghién ciru danh gia x6i mon dat, thi yéu t6 dia hinh déng vai trd quan trong. Do dbc
dia hinh cung cip nang lwong cho qué trinh van chuyén vat chat xuéng chan suon doc [7]. Céc
nghién ctru trudc day ciing da chi ra rang chiéu dai suon doc va do dbc dia hinh 1a hai yéu té chii
yéu anh hudong dén mirc do trinh x6i mon dat. Hé sé x6i mon do dia hinh (LS), trong d6 L 13 d6
dai suon déc, S 1a hé sb do dbc.

Pé thanh 1ap ban d6 hé sé dia hinh (LS), nghién ciu dya vao moé hinh DEM va cong thirc

tinh todn cta Wischmeier va Smith (1978). M&é hinh DEM dugc tai tir web:
https://search.asf.alaska.edu/[10].

X
22,13

T
LS=(=) *(0,065+ 0,045+5 +0,0065 = 5%) (®)

trong d6: X - Chiéu dai suon thyc té tinh bang don vi m; S - Phan traim do doc; n - théng sé thuc
nghiém,n=05khiS>5%;n=0,4khi35%<S<45%,n=0,3khil%<S<35%;n=0,2
khi S <1 %.

Bdng 3. Thong ké hé sé LS

Hésb LS Dién tich (ha) Ty 18 (%)
0-0,68 113.758,79 90,57
0,68-2,23 5.404,46 4,30
2,23-4,07 3.516,44 2,80
4,07-6,21 1.856,37 1,48
6,27-9,48 898,19 0,72
9,48-35,67 165,75 0,13
Téng 125.600,00 100,00

Bang 3 cho thay gié tri LS cua khu virc nam trong khoang 0-35,67 va dugc chia lam 6 cap.
Trong tong s6 125.600 ha tong dién tich ty nhién huyén Lik c6 90,57 % dién tich (twong tng Voi
113.758,79 ha) c6 gia tri LS < 0,68 va 9,43 % dién tich twong ung véi 11.841,21 ha c6 gia tri LS >
0,68 (Hinh 4).

3.1.4. Yéu t6 16p phii thyc vit

Yéu td 16p phu thyc vat trong md hinh USLE dugc xem 1a hé s6 bao vé dat cua thuc vat,
cay trdng (C). Trong nghién ciru nay hé s C dugc tinh toan dwa vao chi sé khac biét thyuc vat
(NDVI), phuong phap nay da dugc V.L. Durigon (2014) ap dung [6].

1-NDVI NIR—RED

C= — véi NDVI= NIRERED (6)

trong d6: NIR, RED - Lan luot 1a ning lugng phan xa trén kénh hong ngoai gan va kénh do.

Pé tinh toan dugc NDVI sir dung anh vé tinh Landsat 8, chup khu vuc huyén Lik vao thang
3/2020 dugc tai mién phi véi d6 phan giai khéng gian 1a 30 m tx web:
https://earthexplorer.usgs.gov/. Vé tinh Landsat 8 (LDCM) mang theo 02 boé cam: bd thu nhan anh
mat dat (OLI - Operational Land Imager) va bo cam bién hong ngoai nhiét (TIRS - Thermal
Infrared Sensor). Anh Landsat 8 c6 11 kénh phé, bao gém 9 kénh séng ngin va 2 kénh nhiét séng
dai xem chi tiét & Bang 4 [12].
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Bdng 4. Pdc trung bé cam cua anh v¢ tinh Landsat 8 [12]

A Buéc song Do phan giai khong gian
Keénh (micrometers) (meters)
Band 1 - Coastal aerosol 0,433-0,453 30
Band 2 - Blue 0,450-0,515 30
Band 3 - Green 0,525-0,600 30
Band 4 - Red 0,630-0,680 30
Band 5 - Near Infrared (NIR) 0,845-0,885 30
Band 6 - SWIR 1 1,560-1,660 30
Band 7 - SWIR 2 2,100-2,300 30
Band 8 - Panchromatic 0,500-0,680 15
Band 9 - Cirrus 1,360-1,390 30
Band 10 - Thermal Infrared (TIR) 1 10,3-11,3 100
Band 11 - Thermal Infrared (TIR) 2 11,5-125 100

Két qua tinh toan chi s6 C theo NDVI cho thy, hon 90 % dién tich cua huyén c6 gid tri C <
0,4 (Bang 4, Hinh 5, Hinh 6). Cu thé gia tri C ¢ mac 0,1-0,3 chiém 39,77 %; ¢ mc 0,3-0,4 chiém
52,17 %; con lai la muc 0,4-0,62.

Hinh 4. Bdn do hé sé LS

Hinh 5. Phan bé gia tri NDVI

Ban dd phan bd theo khéng gian vé mirc do x6i mon dat hién trang 1a phép nhan cac hé sb
anh hudéng dén x6i mon, diéu do cho thay hon 90 % dién tich cua khu vuc nho ¢6 tham pha thuc
vat ma c6 kha nang giam di mot luwgng 16n mirc d6 x6i mon dat so vai dieu kién khéng cé thuc vat.

Bdng 5. Thong ké hé so thuc vat (C)

Hé sé C Dién tich (ha) Ty 18 (%)
0,1-0,2 1,03 (0,01)
0,2-0,3 49.953,00 39,77
0,3-0,4 65.521,10 52,17
0,4-0,5 6.985,20 5,56
0,5-0,62 3.139,67 2,50
Téng 125.600,00 100,00
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3.1.5. Yéu té canh tic (P)

Trong phuong trinh USLE thi hé sb bao vé dat cua cac cong trinh chéng x6i mon (P) phan
anh hiéu qua cua cac phuong thiic canh tac, hoat dong cua con nguoi nham bao vé dat trong viéc
han ché x6i mon trén ving dat doc. Ban d6 hé s6 P duoc xay dung duya trén ban d6 d6 ddc, tir cac
khoang d6 dbc s& cho biét duoc hé sé P twong tng véi khoang do doc do. Viée xac dinh hé sb P
doi hoi su tinh toan, khao sét 1au dai. Do han ché cua nghién ciru nay Ia thoi gian ngan nén hé s P
duoc sir dung két qua tir cong bé cua Hoi Khoa hoc Dat quéc té [12] (Bang 6). Tir hé s6 P ¢ Bang
5 xay dung dugc ban d6 hé hé s6 bao vé dat cua cac cong trinh chéng x6i mon (Hinh 7).

E

Hinh 6. Bdn do hé sé C Hinh 7. Ban do hé s6 P
Bdng 6. Hé so P theo hai khoa hoc dat quéc té [12]
STT P doc Hé s6 P
1 0-2 0,6
2 3-8 0,5
3 9-12 0,6
4 13-16 0,7
5 17-20 0,8
6 > 20 0,9

3.2. Panh gi4 x6i mon dat huyén Lak
3.2.1 X6i mon tiém nding

X6i mon tiém nang 1a qua trinh x6i mon gia dinh rang ¢ khu vuc nghién cizu khdng c6 sw chi
phai cua lop tham phi va cac bién phap phong chong x6i mon. X6i mon tiém nang thé hién anh
huéng cua cac yéu to tw nhién (lugng mua, thd nhudng, do doc, do dai suon déc) dén x6i mon dat.

Ban dd x6i mon tiém ning dugc thanh l4p bang cach tich hop cac so dd hé s6 R, K va LS.
Sau khi tich hop va tinh toan bang céng cu Raster Calculator trong phan mém ArcGIS 10.3 (ban
dung thir) theo cong thirc: P = RxKxXLS, xay dung duoc ban d6 x6i mon tiém niang & huyén Lak.
Viéc phan cip mirc dd x6i mon dugc &p dung tiéu chuan Viét Nam (TCVN 5299:2009), duoc thé
hién ¢ bang 7:
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Bdng 7. Phan cap x6i mon tiém ndng huyén Lak

STT | Cép d x6i mon Lwong mat dit (tan/ha) Dién tich (ha) Ty 18 (%)
1 | 0-1 106.191,64 84,55
2 1 1-5 17,50 0,01
3 Il 5-10 29,97 0,02
4 v 10-50 1996,93 1,59
5 Vv >50 17.363,96 13,83
Tong 125.600,00 100,00

Qua ban db x6i mon tiém niang huyén Lak (Hinh 8) cho ching ta thdy x6i mon tiém ning
dién ra & hau hét trong toan khu vic. X6i mon ¢ cap do | (0-1 tin/ha) chiém dién tich I6n nhat véi
84,55 % dién tich cua toan khu vuc; cac cip x6i mon con lai dao dong tir 0,01-13,83 % dién tich
toan khu vuc va thap nhat 1a x6i mon cip do Il (1-5 tin/ha) véi 0,01 %. X6i mon cip do V (> 50
tan/ha) chiém dién tich tuong ddi 16n véi 13,83 % hon mot phan muoi dién tich cua toan khu vuc.

3.2.2. X6i mon hién trang

Ban d6 x6i mon hién trang (thuc té) duoc thanh 1ap dua trén viéc tich hop cac ban d6 hé s
R, K, LS, C va P, sau khi tich hop cac so do lai véi nhau bang cong cy Raster Calculator trong
phan mém ArcGIS 10.3 (ban dung thir), ta dugc ban d6 x6i mon hién trang.

Mtrc d6 x6i mon duoc phan theo 5 cap bao gom: Cép | (khdng hoc rat it x6i mon); Cap 1l
(x6i mon nhe); Cap 111 (x6i mon trung binh); Cap IV (x6i mon manh); Cap V (x6i mon rat manh),
trong do dién tich dat khong x6i mon hoic rat nhe chiém 106.333,16 ha, chiém 84,66% (Bang 8,
Hinh 9). Pay 1a két qua tinh toan mirc do x6i mon dya vao céac chi sé theo md hinh mat dat phd
dung (USLE), do thai gian va kinh phi han ché nén nghién ciru chua thyuc hién kiém ching x6i
mon dat bang mé hinh thuc nghiém. Trong nghién cau tiép theo can tinh toén va so sanh mirc do
x6i mon tir md hinh USLE va mé hinh thuc nghiém dé rat ra két luan sat véi thuc té hon.

o
& w @L
& e
L yeigtan
2,

SR = 1

Hinh 9. Bdn do x6i mon hién trang

Hinh 8. Ban do x6i mon tiém néing

Dua vao bang phan cip x6i mon & trén ta c6 thé dwa ra mot s6 nhan xét va danh gia sau:

- Clp d6 | (khdng hogc rt it x6i mon): C6 dién tich Ion 106.333,16 ha (chiém 84,66 % dién
tich toan khu vuc). Phén bo trén toan khu vuc, ¢6 yéu to dia hinh (hé so LS) thap.
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- Cép do Il (x6i mon nhe): c6 dién tich 472,38 ha (chiém 0,38 % dién tich toan khu vuc).
Phéan bo xen k& véi cap |, cap 111 va cap IV, tap trung chu yéu & phia Bac, khu vyc trung tam, phia
Nam va phia Tay.

Bdng 8. Phan cap x6i mon hién trang huyén Lk

STT | Cép dd x6i mon Lwong mit dat (tin/ha) Dién tich (ha) Ty 18 (%)
1 | 0-1 106.333,16 84,66
2 I 1-5 472,38 0,38
3 1] 5-10 1.782,00 1,42
4 v 10-50 7.063,89 5,62
5 Vv > 50 9.948.57 7,92
Téng 125.600,00 100,00

- Cép d6 111 (x6i mon trng binh): Phan bd ¢ nhiéu noi trén khu vuc nhung tap trung nhiéu
nhat & khu vuc phia Bic, ving trung tm va phia Nam véi dién tich 1.782,00 ha (chiém 1,42 %
dién tich toan khu vuc).

- Cép do IV (x6i mon manh): Phan b6 trén toan huyén, tap trung nhicu nhat & khu vuc phia
Nam, phia Bac, phia Tay va vung trung tam. C6 dién tich 7.063,89 ha (5,62 % dién tich toan khu vyc).

- Cap do V (x6i mon rat manh): Phan b trén toan khu vuc, chiém dién tich kha I6n véi
9.948.57 ha (chiem 7,92 % di¢n tich toan khu vuc). Phan lon dién tich cap x6i mon nay chu yeu
nam trong vung c¢6 d6 doc tu 8-76 %.

IV. KET LUAN

Qua nghién ciru xay dung ban do x6i mon hién trang huyén Lak cho thdy ¢ nhitng khu vuc
c6 16p phu bé mat day, chi sé NDVI cao thi c6 gi tri x6i mon thip. Hién trang x6i mon & huyén
Lk c6 dién tich khdng dong déu giita cac cip x6i mon. Phan lon dién tich cua huyén c6 mirc do
x0i mon rat it twong ng véi lugng mét dat tir 0-1 tan/ha/nam véi 106.333,16 ha chiém dén 84,66
% tong dién tich khu vuc. Cap x6i mon rat manh chi chiém 7,92 % dién tich toan khu vuc. Mic du
dién tich x6i mon manh theo tinh toan khong Ion, nhung lugng dat mit trung binh hang nim tai
day dat 3.244 tin/ha. Két qua nghién ctru ciia bai bao mai chi ding lai viéc tinh toan mirc do xoi
mon dua vao cac chi s6 theo md hinh mat dat pho dung (USLE), chua thyc hién kiém ching x6i
mon dat bang mé hinh thuc nghiém. Trong nghién cau tiép theo can tinh toén va so sanh mirc do
x6i mon tir md hinh USLE va md hinh thuc nghiém dé rat ra két luan sat voi thuc té hon.
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INTEGRATION OF OF GEOGRAPHIC INFORMATION SYSTEMS (GIS) AND
UNIVERSAL SOIL LOSS EQUATION (USLE) FOR SOIL EROSION ASSESSMENT IN
LAK DISTRICT, DAK LAK PROVINCE

Nguyen Huy Anh, Doan Nguyen Chung, Nguyen Thi Thao Nguyen,
Ho Chi Minh University of Natural Resources and Environment
236B Le Van Sy, Tan Binh district, Ho Chi Minh City

Abstract

By integrating of Universal Soil Loss Equation (USLE) and GIS techniques, the study estimates soil
erosion status in Lak district, Dak Lak province. The calculation combined the following factors: R
(Rainfall erosivity factor), K (Soil erodibility factor), L x S (Slope length-gradient factor), C
(Cropping management factor), P (Conservation practices factor). The resulting maps area soil
erodibility and soil erosion status, indicating that potential erodibility is at 3244 ton/ha/year. On the
level of erosion, soil erosion is very low (<ltons/halyear) with an area of 106 333,16 hectares
(accounting for 84,66 % of the natural area), soil erosion is low (1-5 tons/ha/year) with an area of
472,38 hectares (accounting for 0,38 % of the natural area), moderate (5-10 tons/ha/year) with an
area of 1782 hectares (accounting for 1,42 % of the natural area), soil erosion is high (10-50
tons/halyear) with an area of 7063,89 hectares (accounting for 5,62 % of the natural area) and soil
erosion is very high (> 50 tons/ha/year) with an area of 9 948,57 hectares (accounting for 7,92 % of
the natural area).

Keywords: Soil erosion, Lak district, GIS, USLE.
Ngady nhdn bai: 09.11.2020,; Ngdy phan bién: 22.11.2020; Ngdy chdp nhdn dang: 15.12.2020.
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DANH GIA BQ CHINH XAC CUA LUGI KHONG CHE TRAC DIA
KHI S’ DUNG SO LIEU PON HE VE TINH GLONASS

Ngb Thi Mén Thwong
Truong DPai hoc Tai nguyén va Moéi truong Ha Noi
41A Buong Pha Dién, quan Bac T Liém, Ha Noi
Email: menthuong154@gmail.com

Tom tat
Ngay nay, su dung cdng nghé dinh vi vé tinh dé thanh ldp ledi trdc dia dwoc xem la phwong phdp
phé bién nhat. O Viét Nam, hé thong dinh vi toan cau GPS (Global Positioning System) cua Hoa Ky
dwoc g dung réng rai. Cung véi si phat trién cua hé thang vé tinh dinh vi GPS, hé théng vé tinh
dinh vi GLONASS (Global Navigation Satellite System) cua Nga ciing khong ngung hoan thién. Su

dung doc lgp cac dich vu cua ting hé thong v¢ tinh se cho phép thay thé hé théng dinh vi thong dung
hién nay la GPS trong trwong hop hé thong nay gap sw co.

Trimble Business Center (TBC) la phan mém thuwong mai ciia hing Trimble ding dé xir 1y dit liéu
GNSS. Déi véi nhitng may thu nhén dueoc tin hiéu dinh vi tir da hé vé tinh, TBC 3.5 cho phép xi Iy
déc ldp tieng hé hogc xir Iy hon hop. Bai bao nay trinh bay két qua thiec nghiém xaz Iy di liéu dir liéu
don hé GLONASS bang phan mém TBC 3.5 doi véi 02 luéi khong ché trdce dia. Két qua xi 1y sé liéu
déc lgp GLONASS hoan toan cé thé ddp irng duwoc cac yéu cau vé do chinh xdc doi véi cac yéu cau
do dac hedi khong ché trdc dia cac cap.

Tir khéa: GLONASS, GPS, luéi khong ché trdc dia, phan mém TBC.

1. MO PAU

Hién nay, cac hé thdng dinh vi ddn dudng toan cau bang vé tinh GNSS (Global Navigation
Satellite Systems) dang dugc su dung rong rai trong cac linh vyc nhu do dac ban dd, khoa hoc Tréi
dat, giao thong van tdi, ndng nghiép, vien thong, dién luc, ngan hang, thong tin di dong,... Qua dé
nhan thiy duoc vai trd quan trong cua GNSS trong hau hét cac tng dung caa doi song, va day
chinh 14 Iy do dé c4c hé théng GNSS GPS (M§), GLONASS (Nga), GALILEO (chau Au), IRNSS
(An Do), BEIDOU cua (Trung Quéc), QZSS (Nhat Ban) khéng nging phét trién. Cong ngh¢ dinh
vi vé tinh hién tai cho phép str dung doc lap tirng hé thdng vé tinh hoic sir dung két hop céc hé
thdng vé tinh dinh vi khéc nhau. Viéc (ng dung dong thoi nhiéu hé théng dinh vi vé tinh c6 nhiéu
vu diém: giam b6t sy phu thudc vao bat ky hé théng dinh vi doc lap, tién loi kinh té vi cing mot
thiét bi thu dugc nhiéu tin hiéu vé tinh, nang cao do chinh xéac két qua xu 1y,... Trén thé gioi, dé
dap ng nhu cau thuc té, thi truong di san xuat nhidu hdng may thu tin hiéu vé tinh cho phép thu
dong thoi tir cac hé thong vé tinh khéc nhau [1, 2].

Vé tinh dau tién cia GLONASS duoc Lién X6 dua 1én quy dao ngay 12 thang 10 nam 1982.
Ngiy 24 thang 9 nim 1993 hé chinh thic duogc dwa vao st dung sau khi da bao pha hét dién tich
toan cau. Nam 2010, GLONASS cua Lién bang Nga chinh thie phii s6ng toan thé gisi [3]. Vé tinh
thé hé moi GLONASS-K1 duoc phong 1&n quy dao nam 2011 dugc b sung thém tan s6 L3 voi k§
thuat CDMA va s& duoc thay thé dan dan tir 2018 khi vé tinh GLONASS-K2 hoan thién. Cac vé
tinh GLONASS-M duoc phong 1én tir 2014 cting s€ phat thém tin hiéu L3 véi ky thuat CDMA. Vé
tinh GLONASS-K2 s& dugc phdng Ién quy dao vao nam 2018 s& hoan toan phu hop vaéi tin hiéu
CDMA hién hai hoa ¢ hai dai tan L1 va L2 hién tai. GLONASS-K2 s thay thé cac vé tinh hién tai
tr nam 2017 khi GLONASS-M khéng dugc dua 1én quy dao nita. GLONASS-K2 sé& phét cac tin
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hiéu trén ca 3 dai tan L1, L2 va L3 véi ki thuat CDMA [7]. Vé tinh thé hé tiép theo GLONASS-
KM s& duoc dua 1én quy dao vao nam 2025. Céc tin hiéu mé b sung s& dugc nghién ciu cho cac
vé tinh nay dua trén céc tan s6 va dinh dang tuong tu L5 va L1C cua GPS va E1, E5a va E5b cua
Galileo/Beidou [6].

48 en

MN213

M2S

Hinh 1. Md phéng hé théng vé tinh dinh vi GLONASS trén quy dao

Céc hé thdng dang phat trién nhu Beidou va Galileo déu sir dung ky thuat CDMA tuwong tu
nhu GPS. Trong dé cac vé tinh déu phat chung tan s6. Sy phan biét giita cac vé tinh duoc thuc
hién thong qua ma. Chi c6 hé thdng GLONASS sir dung ky thuat FDMA trong d6 mdi vé tinh phat
mot tan s6 riéng. Chinh vi vay, chi c6 thuat toan &p dung cho GLONASS c6 nhitng dic thu riéng.
Dua trén tin sé chuan cua ddng hd nguyén tir, cac vé tinh GLONASS phét tin hiéu L1 va L2 c6 tan
s6 khac nhau dugc xac dinh theo cong thic [1, 2, 3]:

f =1602 MHz +k.0,5625 MHz
f, =1246 MHz + k.0, 4375 MHz
trong do k 1a s6 hiéu vé tinh (k = 1, 2...24).
Tin hiéu GLONASS ciing dugc diéu bién theo code twa ngiu nhién dé 1am co s& cho do

khoang céch gia. Hé thong GLONASS ciing sir dung C/A code c6 tan s6 0,511 MHz dé diéu bién
song tai L1 va stir dung P-code c6 tan s6 5,11 MHz dé diéu bién cac séng tai L1, L2.
I1. QUY TRINH XU LY DU LIEU PON HE GLONASS BANG PHAN MEM TBC 3.5.
Trimble Business Center (TBC) la mot tng dung ty dong trén mdy tinh dé ban dé xu Iy va
quan tri dit liéu do dac quang hoc, dit liéu GNSS, trac gija anh va dix liéu dam may diém. Vi cac
kha nang doc dao nhu xur ly dir liéu GNSS, vé mit cat va c&c chirc nang trac dia anh tich hqp,
Trimble Business Center cho phép cac chuyén gia do dac xu ly dit liéu cua ho ngay sau khi ket
thuc do v€ ngoai thuc dia va chuan bi bao céo can thiét [9].
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524
2

Import Export | Properties Project
= S £ e Ebci

H Welcome to Trimble Business Center!

Common tasks TBC on the Internet

~ Start a new project # Register TBC =
" Open an existing project # TBC Support

@ Check for updates # »TBC News

L2 License Manager Ed video demos on Facebook

‘% Trimble Access Services 123 Video demos on YouTube b

# Trimble GNSS Planning Online

Hinh 2. Giao di¢n phan mém Trimble Business Center 3.5

TBC két hop hiéu qua dir liéu do thay chuan, quang hoc, chup anh, lidar va GNSS trong mot
phan mém duy nhét cho két qua xu ly chinh xac, chi tiét va hoan thién. Qua trinh xir Iy sau dit liéu
GNSS static duoc thuc hién bai bo xir Iy HD-GNSS cho két qua vi tri tin cdy hon. TBC cho phép
binh sai mot phan hodc toan b mang ludi chira dir liéu GNSS, toan dac dién tir va thuy chuan.

Dé xur ly dit liu don hé GLONASS bing phan mém TBC 3.5, truéc hét ta can sé lidu dau
vao la dit liu do GNSS, dit liéu gdc, lich vé tinh chinh xéac [5, 8], md hinh Geoid. Qué trinh xur ly
don hé, phan mém TBC 3.5 cho phép chi lya chon tin hiéu GLONASS dé tinh toan, binh sai. Sau
do thyc hién céc thao tac xur 1y theo quy trinh duoc trinh bay trén Hinh 3.

Toa d§, dd cao tram gbe; Dir ligu do GNSS tai edc tram ghe

Lich vé tinh chinh xée va dir ligu do cic diém

l

Thiét lap HE tea dj, mai chiéu, mé hinh Geoid

N/
\4

Thiét lip edc canh
‘ Giai canh

L

Gin toa dj, d§ cao goc

Binh sai

Toa d9, d6 cao cin xdc dinh ciia cic diém

Chiét xuit bio cio

Hinh 3. Quy trinh xi ly di# liéu hé GLONASS bang phan mém Trimble Business Center 3.5
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I11. TINH TOAN THU'C NGHIEM
3.1. S6 ligu thwc nghigm

Trong bai bao nay, tac sir dung so ligu thuc nghiém cia hai lugi khong ché tric dia voi
khoang céch, so luong diem va th(‘)ri gian do dac khic nhau: ludi khong Ch?; trac dia co s6 do 24 h
cac tram CORS va ludgi khong ché trac dia hang 1l thoi gian do 4-5 h. Cu thé:

- Ludi khdng ché tric dia co so: Dir liéu do ludi GNSS bao gém 04 Tram CORS duoc do
dac bang may thu GNSS hai tan s6 Trimble NetR9 trong khoang thoi gian tir 6:59:45 ngay
14/12/2015 dén 6:59:30 ngay 15/12/2015, véi gia thiét rang co6 03 diém géc: CORS1, CORS3,
CORS4 va 01 diém can xac dinh toa d6: CORS2. Vi tri cac diém do dwoc thé hién trén Hinh 4,
Toa do cac diém gbc duoc tinh toan bang phan mém Bernese tir mang ludi cac diém 1GS qubc té
xung quanh Viét Nam nén dam bao d6 chinh xac dé cd thé khai thac, sir dung va so sanh voi két
qua tinh toén xu 1y trén phan mém TBC 3.5.

4 CORST
RS ’T

N ‘

& CORS4

Hinh 4. So d6 ludi cac tram CORS

- Ludi khéng ché tric dia hang 11: Bao gém 43 diém su dung dit liéu do tir cac méy Trimble

GNSS R7 v¢i kha ning thu dong thoi ca di lisu GPS va GLONASS. Céc diém do dugc tinh toan
tor 03 diem goc toa do nha nudc.

Hinh 5. So do luwéi khong ché trde dia hang |1
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3.2. Két qua tinh toan, binh sai don hé GLONASS

Theo quy trinh trén, da xir 1y dir liéu don hé GLONASS cua hai lugi thuc nghiém va co két
qua nhu sau:

- Két qua tinh toan ludi khdng ché tric dia co s Vi ca do 24 h duogc théng ké chi tiét tai
Bang 1 va Bang 2.

Bdng 1. Két qua xir Iy canh lwéi khong ché trdc dia co so

Canh Lg;r?;]a' P chinh xac mat phing (m) | Pd chinh xac dd cao (m)
CORS2 --- CORS4 (B1) Fixed 0,046 0,059
CORS1 --- CORS3 (B4) Fixed 0,024 0,036
CORS2 --- CORS3 (B6) Fixed 0,022 0,034
CORS4 --- CORS1 (B2) Fixed 0,038 0,045
CORS4 --- CORS3 (B5) Fixed 0,026 0,037
CORS2 --- CORS1 (B3) Fixed 0,022 0,033

Bdng 2. Két qud danh gid dé chinh xdc sau binh sai ludi cac tram CORS don hé GLONASS

1. Sai 56 trung phuong trong s6 don vi:  |MO0 = 1.0100

2. Sai s6 vi tri diém:

Nho nhat: MPin = 0,009 m (Piém: CORS?)

L6n nhét: MPrax = 0,009 m (Piém: CORS?)

3. Sai s6 tuong ddi canh:

Nho nhit: Ms/Smin = 1/143721242 (Canh: CORS2_CORSA4)
Lén nhét; MS/Siax = 1/29217026 (Canh: CORS2_CORS1)
4. Sai s6 phuong vi:

Nho nhit: Mamin = 0,00" (CORS2_CORS4)

Lén nhat: Mamax = 0,01" (CORS2_CORS3)

5. Sai s chénh cao:

Nho nhat: mdhyin = 0,000 m (CORS1_CORS3)

Lén nhat: MAh ey = 0,0180 m (CORS2_CORS1)

6. Chiéu dai canh:

Nho nhat: Smin = 248849.031m  |(CORS2_CORS1)

Lén nhat: Simax = 643548.238 m  |(CORS2_CORS4)
Trung binh: Stbh = 440478.787 m

- K&t qua tinh toan binh sai lu6i khdng ché tric dia hang II duoc trinh bay chi tiét 6 Bang 3.
Vi luéi nay co 162 canh nén trong khudn kho bai bao, khong thong ké ket qua cua ting canh nhu
doi voi ludi trac dia co so.

Bdng 3. Két qua ddnh gia dg chinh xdc hedi trdc dia hang |1

1. Sai sb trung phuong trong sé don vi: ‘Mo = 1.0000

2. Sai 6 vi tri diém:

- Nho nhét: MPmin =/0,0050 m (Diém: 2296)

- Lén nhat: MPrax =/0,0264 m (Diém: S)
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3. Sai s6 twong ddi canh:
- Nho nhit: MS/Smin =|1/21586967 (Canh: 1172_4107)
- Lén nhit; MS/Smax =|1/2437900 (Canh: 0100_0297)
4. Sai s6 phuong vi:
- Nho nhat: Mapmin =|0,01" (0914 1172)
- Lén nhét; Mayay =|0,08" (0297 2320)
5. Sai s6 chénh cao:
- Nho nhat: mdhpyi, =[0,0120 m (0914 2296)
- Lén nhit: Mdh ey =/0,0580 m (0297 3518)
6. Chiéu dai canh:
- Nho nhit: Smin =|25115.082 m  |(Canh: 0977 _9700)
- Lén nhit: Smax =|111120.369 m  |(Canh: 1172_4107)
- Trung binh: Si, =/60934.036 m

3.3.So sénhrkét qua xi ly don hé vé tinh GLONASS véi két qua xir Iy don hé vé tinh GPS va
Véi toa do goc cia diém

- Két qua so sanh do léch toa do diém gbc ludi khdng ché tric dia co s khi xir Iy don hé
GLONASS va GPS dugc trinh bay ¢ Bang 4 va Bang 5.

Bdng 4. D¢ léch toa dg diém goc lwéi khong ché trdc dia co sé sau khi binh sai toi thiéu don hé
GLONASS so vdi GPS

Pon hé¢ GLONASS Pon hé GPS Hiéu GLONASS-GPS
Ay Ax Ah Ay Ax Ah dy dx dh
(m) (m (m) (m) (m) (m) (m) (m) (m)

Tén
diem

CORS3 | 0,011 | -0,010 | 0,026 0,010 | 0,003| 0,094, 0,001| -0,013 | -0,068

CORS4 | 0,005 | -0,014 | 0,000 | -0,004 | 0,015| 0,242 | 0,009 | -0,029 | -0,142

Bdng 5. So sanh thanh qud toa dg phang va dé cao sau binh sai déy i lw6i khong ché trdc dia co
so don hé GLONASS vai toa do goc cua diem CORS2

He s higu Toa d9, dd cao Sai s6 vi tri diém
i diem x(m) y(m) h(m) | mx(m) | my(m) |mh(m)
GLONASS |[CORS2 2381407,715 | 588167,944 | 46,924 0,004 0,008 | 0,018
GPS CORS2 2381407,713 | 588167,937 | 46,939 0,002 0,003 | 0,017
Hiéu 0,002 0,007 | -0,015

- Két qua so sanh do léch toa do diém gdc ludi khdng ché tric dia hang 11 khi xir Iy don hé
GLONASS va GPS dugc trinh bay ¢ Bang 6 va va cac Hinh 6, Hinh 7, Hinh 8, Hinh 9.

Bdng 6. D¢ léch toa dg diém goc sau khi binh sai toi thiéu hedi khong ché trdce dia hang II don hé
GLONASS so voi GPS

Pon hé GLONASS Pon hé GPS Hiéu GLONASS-GPS

Tén
didm Ay Ax Ah Ay Ax Ah dy dx dh

(m) (m (m (m) (m) (m) (m) (m) (m)

3850 -0,018 0,014 | -0,077 0,001 0,002| -0,014,| -0,019 0,012 | -0,063

6048 -0,009 | -0,004 | 0,019| -0,010 0,004 0,002 0,001 | -0,008 0,017

140



http://localhost:50101/?Project=4c962ad5-9716-4fc6-89a4-8dc316b35565&SerialNumber=1224
http://localhost:50101/?Project=4c962ad5-9716-4fc6-89a4-8dc316b35565&SerialNumber=1212
http://localhost:50101/?Project=4c962ad5-9716-4fc6-89a4-8dc316b35565&SerialNumber=1208
http://localhost:50101/?Project=4c962ad5-9716-4fc6-89a4-8dc316b35565&SerialNumber=1208

KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU IlI

0.25
0.2
0.15
0.1
0.05
0

AN N A O N A OO N O

AN M ONONONMST N O

A oo

/. Prec.
(Meter)

e H. Prec.
(Meter)

Hinh 6. Biéu do sai s6 mdt bang va do cao

trong két qua xir Iy canh GLONASS

0.08
0.07
0.06
0.05
0.04
0.03
0.02

0

1 4 7 1013161922 2528 31343740

e Easting Error == Northing Error
(Meter) (Meter)

e Elevation Error
(Matar)

Hinh 8. Biéu do sai sé Vi tri diém theo cac
phuong khi xir Iy don hé GLONASS

0.035
0.03
0.025
0.02
0.015
0.01
0.005
0
HNM#M&DND@O‘)DHngmw
L o B v R~ o ¥ T U T ' T T B VI o Iy at=)
L I T T I I I |
=——H, Prec. ==/, Prec.
(Meter) (Meter)
Hinh 7. Biéu do sai s6 mdt bang va d¢
cao trong ket qua xur ly canh GPS
0.06
0.05
0.04
0.03
0.02

1 4 7 1013161922 2528 31 3437 40

e Easting Error s Northing Error
(Meter) (Meter)

e Elevation Error
{Meter)

Hinh 9. Biéu do sai sé Vi tri diém theo cac
phuong khi xi Iy don hé GPS

3.4. D4anh gi4 két qua xir Iy don hé vé tinh GLONASS

Théng qua két qua xir 1y, tinh toan binh sai don hé vé tinh GLONASS va so séanh voi két qua
xtr 1y don hé GPS va toa dd goc cua diém, nhan thay:

- Ludi khéng ché tric dia co so trén cac tram CORS voi ca do 24 h khi xir 1y doc 1ap két qua
do dac don h¢ vé tinh GLONASS bang phan mém TBC 3.5 hoan toan c6 thé déap tmng cac tiéu chi
vé do chinh xac cua lugi khong che cap 0 qu00 gia theo Quy chuan Viét Nam sé 04:
2009/BTNMT - Quy chuin ky thuat qudc gia vé xay dung ludi toa do [4]. Yéu cau ddi voi do
chinh xac cua ludi toa d6 qudc gia sau binh sai dugc trinh bay tai Bang 7.
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Bdang 7. Y8u cau dé chinh xdc ludi toa dé quéc gia sau binh sai

Yéu cau ky thuat Cép0 Hang I Hang I
Po ndi ITRF | Po thwong
Sai sb vi tri diém Ién nhat <lcm 2cm 5cm 7cm
Sai s6 d0 cao tric dia Ion nhét <lcm 3cm 7cm 10 cm
Sai $6 trung phuong tuong d6i canh -- 1/1.000.000 1/500.000 1/100.000
I6n nhat
Sai s6 phuong vi lon nhat -- 0,5 1,0” 2,0”

- Ludi khdng ché trac dia hang 11 véi ca do 4-5 h khi xtr Iy doc 1ap két qua do dac don hé vé
tinh GLONASS bing phian mém TBC 3.5 déap (ng cac tiéu chi vé do chinh xé&c cua lugi khéng ché
hang II nha nudc gia theo tiéu chuan [4].

- Phuong an don hé vé tinh GLONASS c6 két qua trong bao cdo cia TBC kém hon phuong
an don hé vé tinh GPS thé hién ¢ ca sai s6 vé mit bang va do cao sau khi giai canh. Két qua binh
sai toa do ciing twong tu két qua giai canh. K&t qua tinh toan binh sai don hé vé tinh GLONASS
kém hon so voi phuong an chi ding GPS ¢6 thé do yéu té d6 hinh vé tinh va chat luong lich vé
tinh chinh xac cia mdi hé thdng. Sé lwong vé tinh GLONASS thuc té thu duoc tai cac diém déu it
hon sb lugng vé tinh GPS tir 2-3. Nhung xtr Iy doc 1ap GLONASS ciing 1a mot két qua rat tét khi
xem xét do sai léch 1-2 cm vé mat bang va 3-5 cm vé d6 cao giita hai phuong an.

- Do léch két qua binh sai day du khi sir dung 2 phuong an: don hé vé tinh GLONASS va
don hé vé tinh GPS vé mit bang la nhé (1-2 cm), vé d6 cao phan Ién 1a dudi 5 cm. Didu nay ching
minh murc d6 twong duong khi do dac va tinh toan bang GLONASS so véi GPS.

IV. KET LUAN

- Phan mém Trimble Business Center phién ban 3.5 hoan toan c6 thé xir Iy di li¢u do dac
bang tin hiéu don hé vé tinh GLONASS doc lap so vai cac hé thong vé tinh khac.

- Phuong an xtr ly, tinh todn binh sai cac ludi tric dia s dung don h¢ vé tinh GLONASS Cg’)
ket qua twong duong véi ket qua khi sir dung don h¢ vé tinh GPS. Ket qua xur 1y doc 1ap GPS tot
hon GLONASS, nhung khac biét khéng Ion (c& 1-2 cm vé mat bang, 5 cm vé do cao).

- S6 liéu do dac don hé¢ GLONASS hoan toan c6 thé dap tmg duoc cac yéu cau vé do chinh
xac dbi véi cac yéu cau do dac ludi khdng ché tric dia cac cap, hang cao qudc gia.
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9. http://www.trimble.com/.

ASSESS THE ACCURACY OF THE GEODETIC CONTROL NETWORK WHEN USING
SINGLE GLONASS SATELLITE DATA

Ngo Thi Men Thuong
Hanoi University for Natural Resources and Environment
Abstract

Today, applying satellite positioning technology to establish geodetic networks is considered the most
popular method. In Vietnam, the Global Positioning System (GPS) of the United States is
increasingly used. Along with the development of GPS, the Russian global navigation satellite system
(GLONASS) has also been continuously improved. Independent use of the services of each satellite
system will allow to replace the current popular navigation system GPS in case the system fails.

Trimble Business Center (TBC) is a commercial software of the company Trimble used to process
GNSS data. For GNSS receivers that receive positioning signals from multi-satellite systems, TBC
version 3.5 allows independent processing of each system or mixed processing. This article presents
the results experiment of processing GLONASS data by TBC 3.5 software for 2 geodetic networks.
The results of processing GLONASS data can completely meet the accuracy requirements for
geodetic networks.

Keywords: GLONASS, GPS, geodetic networks, Trimble Business Center (TBC).
Ngady nhén bai: 10.11.2020; Ngdy phan bién: 22.11.2020; Ngay chap nhdn dang: 15.12.2020.
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DANH GIA BIEN DBOI DIA HINH TRUOC VA SAU KHI XAY DUNG
CUM CONG TRINH LUONG QUA CUA LACH GIANG, TINH NAM DINH

Dao Binh Cham" *, Nguyén Thanh Hung®, Nguyén Tién Thanh*, Vi Dinh Cwong®
Nguyén Van Hung®, Dao Thi Thao’, Lwu Thi Thu Hién', Nguyén Thai Son’
Nguyén Quang Minh'?

Vién Bia ly, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
18 Hoang Quoc Viét, Cau Glay, Ha Noi
Phong Thi nghiém trong diém Quéc gia vé dong luc hoc song bién,
Vién Khoa hoc Thuy lgi Viét Nam
Ngd 165, Chuia Boc, Trung Liét, Pong Da, Ha Noi
“Trudng Pai hoc thiy loi
175 Tay Son, Trung Liét, Dong Pa, Ha Noi
“"Email: chamvdl@gmail.com

Tom tat

Lach Giang la cua ra cia song Ninh Co, thugc hé thong Song Hong - Thdi Binh. Trudc khi xay dung
cum cong trinh luong, cua song thuong xuyén bi boi lap do lwong phu sa cua hé thong Song Hong -
Thai Binh do ra. ]\’]dm‘ 2014, cym cdng trinh luong qua cua Lach Giang dwot xay dung. Ddy la cum
cong trinh Ién nhat ve dwong thiiy duoc dau tw trén khu vuc dong bang Bac Bg. Cum cong trinh nay
duoc xay dung véi muc dich két néi giao thong thuiy ngi dia cia khu viee véi ca nuwéc, gop phan quan
trong thic ddy phét trién kinh té - xa héi cia tinh Nam Dinh va viing 1an cdn. Bai b&o trinh bay vé
két qua nghién cizu qua trinh bién déi hinh thdi dieong bo bién va dia hinh ddy viing cira song Lach
Giang truéc va sau khi xay dung cum cong trinh. Nghién ciru nay da tich hop img dung cong nghé
vién tham va mé hinh DELFT3D dé danh gia, mé phong qua trinh thay - thach dong luc va bién doi
hinh thdi dwong bo nham dénh gid hiéu qud cia cum cong trinh trén ¢ ving ciza song Lach Giang.

T khoa: Delft3D, dwong bo, dia hinh, ciza Lach Giang.

I. PAT VAN PE

Bo bién Nam Pinh kéo dai tir cra Séng Hong dén cira Song D4y 1a mot dai bd bién phing,
dia hinh thém luc dia tuong dbi don gian voi cac dang tich tu chau thd, thoai dan tir bd ra khoi.
Nhin chung bii bién tinh Nam Dinh hep va thip khong co vét can che chan (trir Con Lu, Con Ngan
ctia huyén Giao Thuy; Con Xanh, Con Mo ctia huyén Nghia Hung). Trude khi c6 cong trinh chinh
tri, ctra song Lach Giang thuong xuyén bi boi lap, tuyén ludng dich chuyén xuéng phia Nam. Cdn
cat chan ngang clra gy can trd giao thong thiy, cac tau co tai trong tir 1.000-3.000 tan muén luu
thong qua day déu phai thué tau co tai trong nho & dia phuong lai dit qua ludng; nhat 1a lac luong
chua dugc khoi thong, nao vét. Sau khi c6 cum codng trinh khu vuc ctra Lach Giang c6 2 tuyen
ludng dam bao cho tau ra vao cang phuc vu van tai thity ndi dia khu vure ddng bang Séng Hong noi
chung, cling nhu qua dia ban tinh Nam Dinh néi riéng s€ dam nhan vén chuyén khéi lugng hang
hoa 16n, gop phan quan trong thuc ddy phat trién kinh té - xa hoi cta tinh Nam Dinh va khu vuc
(Hinh 1).

Tuy nhién, cac qua trinh x6i 16 va boi 1ap cua sdng, xay ra lién tuc theo thoi gian rat kho
luong. Trong nhiing nam gan day, & khu vuc nghién clru va 1an can ¢6 su gia tang vé ca quy mo lan
cuong do cuia cac loai hinh thién tai va ching dién bién rat phurc tap. Cac két qua nghién ciru trude
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day vé x6i 16 bo bién khu vuc nay chil yéu dua trén co s& phuong phap phan tich tur liéu vién tham
da thoi gian (Pham Quang Son va nnk., 2016) [1], (Nguyén Khic Nghia va nnk., 2013) [2]. Pic
biét, khi xdy dung cac cong trinh chinh tri ctra song da 1am cho ché do dong luc thay d6i déang ké,
céc qua trinh x6i 16 bd bién va bdi lap viing cira song dién ra phuc tap va rat manh mé hon. Viéc
nghién ctru qua trinh bién ddi hinh thai duong bo bién va dia hinh day vung ctra song Lach Giang
truge va sau khi xay dung cum cong trinh c6 ¥ nghia khoa hoc va thuc tién, gop phan quan trong
trong viéc thiét ké cac cong trinh ving cira song ven bién ciing nhu dénh gia hiéu qua cia cic cong
trinh sau khi duoc xay dung & khu vuc nghién ctru.

Hién nay, c6 nhidu phuong phap nghién ctru dé danh gia sy bién ddi dia hinh ving ven bién
clra song & trén thé gidi va Viét Nam. Trong khuon kho bai bao nay, chung t6i st dung két hop cac
phuong phap nghién ctru c6 tinh dinh luong cao va dugc cac nha khoa hoc trong nudc sir dung
trong cac nghién clru vé dong luc hoc cira séng phuc vu cho cac bai toan chinh trj ctra song, 6n dinh
ludng tau vao ra, vao ctlra song nhu: cong nghé vién tham va hé thong tin dia 1y (GIS), phuong phép
khao sat thuc dia va phuong phap mé hinh todn.
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Hinh 1. Khu vic nghién cizu

145



PROCEEDINGS OF THE 3 CONFERENCE ON SUSTAINABLE EARTH, MINE, ENVIRONMENT

II. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap vién tham, ban do va hé thong tin dia 1y (GIS)

Dé nghién ctru, danh gia quy luat dién bién clia cac cira song, bo bién thi cac tu lidu lich st
vé dién bién cira song 14 hét stic can thiét. Tuy nhién, & khu vuc nghién ctru, cic tu lidu nay hién co
rat it, hodc c6 thi khong df)ng bo; s6 lidu thu thap, quan tric ¢ hién trudng thléu tinh hé¢ thong nén
nhiéu khi hiéu qua sir ‘dung rat thap. Chinh vi vy, viéc sir dung phuong phap vién tham va hé thong
tin dia 1y (GIS) s& khic phuc dugc cac ton tai va han ché vé tu lidu, sd liu trudc day. O nghién ciru
nay, chung t61 str dung cac anh vién tham c6 d phan giai cao két hop véi hé thong tin dia ly (GIS),
diéu tra khao sat & hién truong dé phan tich, danh gia va dinh lugng cu thé cac qua trinh dién bién
hinh thai (x6i 16, bdi tu, dich chuyén) b bién, ctra song qua cac thoi ky. Cac tai liéu, sé liéu va tu
liéu vién tham duoc sir dung trong bai viét nay la anh v¢ tinh Landsat (nam 2009, 2011 va 2019)6.
Bia hinh do dac thuc té qua cac dot khao sat ciia Vién Khoa hoc Thuy 1gi va Vién Dia ly.

2.2. Phwong phap mo hinh toan

M@ hinh DELFT3D do Delft Hydraulics (Ha Lan) [3] phat trién. Sy thay ddi cta cac truong
muc nudce, van tbe dong chay, van chuyen bun cat va bién ddi day duoc mo hinh hoa bing m6 dun
Delft3D-FLOW [4]. N6 duoc ap dung dé giai cic phuong trinh phi tuyén tinh trung binh theo d6
sau hodc cac dong chay khong 6n dinh. Két qua muc nudc, dong chay va dia hinh day tir Delft3D-
FLOW dugc ding dé lam diéu kién dau vao cho md hinh song Delft3D-WAVE. Sy lan truyén va
bién ddi cua song bién duoc md hinh héa bang mé dun Delft3D-WAVE dua trén co sd cia md hinh
SWAN 1a mo hinh song thé hé thir hai va thir ba. Két qua tinh toan séng va dong chay do song tir
Delft3D-WAVE lai duoc sir dung 1am dau vao cho Delft3D-FLOW dé tinh toan dong chay, van
chuyén bun cat va bién ddi day ¢ budc tinh tiép theo [5],[6].

a) Thiét Idp mé hinh cho khu viee civa séng Lach Giang

+ Bién song, gié duoc st dung s6 licu tir chudi s6 lidu song, gio tai phan tich toan cau cua
Cuc Khi quyén va Pai duong Hoa Ky (NOAA)'.

+ S liéu dung cho cac bién & phia bién 1a cac hang s6 diéu hoa cua 13 song: Q1,01, P1, K1,
M2, S2, K2, N2, MF, MM, M4, MS4, MN4. Ung v6i mbi doan bién sé& twong umg co cac hang s6
diéu hoa khac nhau. M6 hinh da sir dung chudi s6 liéu do dac 17 ndm tir cac ngudn do dac tir vé tinh
TOPEX/Poseidon®.

+ Luu lugng nudce, do duc duoc trich tir két qua cia mé hinh MIKE11 [7, 8].

+ S6 liéu thanh phan cip hat duoc ldy miu phan tinh tir thang 5/2018 véi kich thude hat
trung binh d50 = 0,27 mm.

o+ Sb liéu hi¢u chinh md hinh séng va dong chay dugc do dac tir mdy AWAC thang 11/2019
va s0 liéu kiém dinh moé hinh thdng 5 va 10/2018 (Hinh 2).

® https://glovis.usgs.gov/app
" https://polar.ncep.noaa.gov/waves/
¥ https://www.tpxo.net/
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Hinh 2. Thiét Igp md hinh toan cho khu viec nghién cizu

- Hiéu chinh mé hinh, kiém dinh mé hinh

Dé dam bao mo hinh ¢6 két qua t6t khi mo phong bang cac md hinh toan thi budc hidu chinh

1a budre rat quan trong. Viéc hiéu chinh va kiém dinh mé hinh dugc thuc hién tai vi tri dat thiét bi do
AWAC vdi cac yéu t6 song (hudng séng, chu ky, do cao song) va dong chay (van tdc dong chay,
hudng dong chay va muc nude). Chi sb Nash - Sutcliffe déu dat > 0,75 (Bang 1) [9], nhu dwoc chi
ra trong Hinh 3, Hinh 4 va Hinh 5, so sanh két qua mé phong ciia mé hinh va thyc do cho thiy su

phu hop kha tdt ciia tat cac yéu t6 va dam bao cho viéc mé phong cac thoi gian tiép theo.

Chi sb Nash - Sutcliffe dugc tinh theo cong thirc:

N

Nash =1--2

Z[Zobs,i - Zsim,i ]2

N

i=1

2 [Zobs,i - ZObS ]2

M)

trong d6: Zgs, 1 - SO liéu thye do thoi diém i, Zsm, i - SO liéu tinh todn theo m hinh thoi diém i
VA Zgps gia tri trung binh chudi thyc do.

Bing 1. Bang danh gid sai sé (Chi sé Nash - Sutcliffe) giita tinh todn va thiee do

STT Thai gian Hs (m) Tp (s) Dm (d§) WL (m) Us (m/s) Ud (d9)
1 Thang 11/2019 0,85 0,75 0,80 0,91 0,86 0,87
2 Thang 10/2018 0,86 0,81 0,82 0,92 0,80 0,76
3 Théng 05/2018 0,90 0,89 0,87 0,95 0,85 0,78

trong dé: Hs (P6 cao s6ng); Tp (Chu ky séng); Dm (Huong song); WL (Mue mieoc); Us (Vdn toc

dong chay), Ud (Huéng dong chay).
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Hinh 3. Pé cao song, chu ky, hwrdng sdng, Muec niedc, van téc va huréng dong chay tinh toan va
thue do thang 11 nam 2019
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Hinh 4. Bg cao s6ng, chu ky, hwréng sdng, Muec nuedc, van toc va hrdng dong chay tinh toan va
thuc do thang 10 nam 2018
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Hinh 5. Bé cao song, chu ky, hwdng sdng, Muc niedc, van téc va hrdng dong chay tinh toan va
thuc do thang 5 nam 2018
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I11. KET QUA NGHIEN CUU VA THAO LUAN

Két qua phan tich anh vién tham cho thdy khi khong c6 cong trinh, giai doan 2009 dén 2011
b bién phia Bic c6 do dai 950 m bi x6i vao dén 95 m. Sau khi xay dung cum cong trinh vao, trong
khoang thoi gian tir nam 2011-2019, bo bién phia Bic cira Lach Giang duoc bdi 200 m (Hinh 6).
Bang phuong phap GIS chong xép ban bd dia hinh day qua 3 dot khao sat (2009, 2011, 2019) cho
thiy, trudc khi c6 cum cong trinh (giai doan 2009- 2011), doan duong bo phia Bic bi x6i trung binh
1 m, nhung dia hinh ludng vao cira dugc bdi 1én trung binh 1,5 m. Téng lwong bdi cho toan khu vyc
ctra s6ng 1a 1.197.100 m® va téng lugng x6i 1a 8.057.500 m>. Sau khi x4y dung cong trinh (giai doan
2011- 2019), khu ludng méi bi x6i do nao vét, con & phia dau cong trinh bdi nhe. O khu vuc ludng
chinh cua cira song van dugc boi, trung binh 1 m. Tong lugng bdi & khu vuc cira song 1a 1.400.000
m? va tong lugng x6i 1a 2.596.500 m® (Hinh 7).

TT.Thinh Long

X.Nghia Théng X.Nghia Thang

e A |

XIﬁirTT;LoI H
X.Nghia Phuc X Nghia Phuc
CUA LACH GIANG

TT.R_"gnu Bong 1'[R_"a ng Béng
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CHU GIAI
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Buong bo 2019
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Hinh 6. Bién doi duong bo triede va sau khi 6 cong trinh (dwoc phan tich, danh gia tir tw liéu anh
vien tham)

Hinh 7. Bién doi dia hinh ddy truée va sau khi cé cong trinh (dwoc phan tich, danh gid tir s6 liéu
do dac ngoai hién truong)
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3.1. Két qua tinh toan doi véi trudng séng

Qua két qua mod phong trudong song cho thdy, ving ven bién ctra song ¢ vung Dong bang
Song Hong chiu anh huong rd rét cia thuy triéu. Khu vuc nghién ctru, c6 ché do nhat trleu thuan
nhit véi bién do dao dong 1on. Khu vuc cira song Lach Giang c6 hudng song chu yéu 1a Pong
Dong Bic chiém 32,29 %; huéng Pong chiém 15,4 %; huéng Dong Nam chiém 28,75 % va huéng
Nam Dong Nam chiém 14,69 %. D¢ cao song tap trung chu yéu trong khoang tir 0,2-2 m chiém >
90 % (Bang 2). Trudc khi xay dung cum cong trinh, séng c6 xu hudng tién sau vao trong khu vuc
cura song; Khi xudt hién cum cong trinh, khu vuc cira song duoc che chén, song tac dong dén doan
bd Bic bi giam di. Trong ndm, song c6 do cao 1on thuong tap trung vao mua he, 16n nhit vao thang
VII va IX thoi ky nay thudng xuyén c6 bio d6 bd (Hinh 8).

Wave height(m) Hs(m)
3 Al

&

Hinh 8. Truong song trieéc va sau khi xay dung cum cdng trinh
Bdng 2. Tan sudt séng theo cdc hwéng khu viec nghién citu

Hudng song (do)
N _|[NNE [NE[ENE| E [ESE] SE [SSE [ S [SSW][ SW [WSW[ W |[WNW[NW [NNW][ Total(%)
0.0-0.1] 0.00 | 0.00 [0.00{ 0.05 [ 0.03 | 0.07 [ 0.09 | 0.08 [0.01 ] 0.00 [ 0.01 | 0.01 [0.00 | 0.00 [0.00] 001 | 0.35
0.1-0.2] 0.02 | 0.02 [0.03[ 0.36 | 0.42 | 0.19 [ 0.58 | 0.38 [0.14 | 0.06 | 0.02 | 0.02 [ 0.01 | 0.03 [0.03] 004 | 235
0.2-0.6] 0.20 | 0.11 [0.14] 6.37 | 7.68 | 2.01 | 8.04 [ 4.93 [0.97 | 0.53 | 0.15 | 0.04 | 0.04 | 0.06 [0.13] 0.22 | 3162
0.6-1.0] 0.18 | 0.08 [0.09[12.61] 5.13 | 0.71 [10.25] 5.61 | 0.58 | 0.40 | 0.09 | 0.01 [0.01 | 0.02 [0.03] 0.12
1.0-2.0] 017 [ 006 [0.05[12.74] 1.99 | 0.17 [ 9.62 [ 3.62 [0.34 [ 0.23 [ 0.05 | 0.01 [ 0.01 | 0.01 [0.00] 0.03 | 29.10
2.0-3.0[ 001 | 000 [0.00] 0.15 | 0.13 | 0.01 | 0.15 [ 0.07 |0.01 ] 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 [0.00] 0.00 | 055
>3.0 | 0.00 | 0.00 [0.00] 0.00 [ 0.03 ] 0.01 | 0.02 | 0.00 |0.00 | 0.00 | 0.00 [ 0.00 [0.00] 0.00 [0.00] 0.00 | 0.08
Total(%)| 0.57 | 0.26 |0.31[82:29]15.40] 3.18 [28.75]14.69 | 2.05 | 1.24 | 0.33 [ 0.09 [ 0.07 | 0.11 [0.19] 0.42 || GO

Hs(m)

3.2. Két qua tinh toan ddi véi trweong dong chay

Trudng dong chay téng hop ¢ khu vuc nghién ctru, duoc md phong co xét dén su tuong tac
giita song véi dong chay & khu vuc cira song va dao dong ciia muc nude thuy tridu. Khu vice ven
bién ctra séng Lach Giang, dong chay c6 hudng chu yéu 1a huéng Dong Bic - Tay Nam. Van toc
trung binh ¢ day c6 gia tri la 0,35 m/s. O khu vuc ngoai khoi, truong dong chay dong nhit hon so
v6i khu vuc gan bo, toe do trung binh dat 0,2-0,3 my/s. bic biét trong doan long dan ctra séng, do
dong chay song khdng ché nén dong chay c6 huéng Tay Bic - Dong Nam véi tbe do kha 16n, trung
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binh tu 0,4-0,5 m/s, trong 1i co6 thé > 1,0 m/s. Trude khi c6 cum cong trinh, dong chay khu vuc cua
song bi phén tan theo nhiéu hudng; tir khi xuat hién cum cong trinh cho thiy, khu vuc cira song cd
2 huéng dong chay chinh. Van tdc 16n tép trung chii yéu bén lach sau do ludng tau duoc nao vét va
¢6 d6 sau 16n hon ludng chinh (luong nay phuc vu cho viéc tiu thoat 101). Vao thoi ky gi6 mua
DPoéng Bic dong ven do song phia Béc cira song c6 hudng chay tir Bic xudng Nam 16n hon dong
chay khu vyc phia Nam ctra song (Hinh 9).

Current speed (m/s) Depth (m)

Hinh 9. Truong dong chay truedc va sau khi xay dung cum cdng trinh
3.3. Két qua tinh toan ddi véi van chuyén bun cat

Khu vuc nghién ctru c6 sy phan hdéa mua rd rét; Mua he (gié mau Pong Nam) thuong trung
v6i mia mua i, dong chay ven bd nhin chung c6 huéng tir Nam 1én Bic. Do d6, do duc c6 xu
huéng di 1én phia Bic. Tuy nhién, & khu vuc cira séng khi khong c¢6 cong trinh do anh hudng cua
hinh thai dudng b va dia hinh day ma ting noi xuét hién cac hudng chay riéng bi€t, c6 noi dong
chay 1éch vo1 hudng chu dao tao nén cac dong chay quén. Két qua mo phong cho thdy, khi ¢6 cong
trinh xdy dung d6 duc qua lach phu xut hién & xa phia ngoai bién hon so véi khi chwa c6 cong
trinh xay dung (Hinh 10).

o Sediment concentration (kg/m?3)
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Hinh 10. Phan bé dg duc chdy khu vuc ciza Lach Giang
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Két qua bién doi dia hinh day cho thiy, khi xuét hién cong trinh ¢ phia bo Béc ctra song co
hién tuong bdi lap goc (Hinh 11). Nhu vy, tai khu vuc ndy dong chay c6 hudng chu yéu 1a tir Bic
xudng Nam. Khu vuc ludng chinh, do anh huong cua cac yéu t6 dong luc song nén gy ra hién
tuong boi lap ¢ phia Nam ctia luong Phia dau luong clia 2 dé chan song c6 hién twong bdi tu do
khu vurc niy ¢6 su giao tranh vé dong luc séng - bién.

Bed level change (m)
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Hinh 11. Bién déi dia hinh déy chay khu viec cira Lach Giang

IV. KET LUAN

Nghién ciru da chi ra raing md hinh Delft3D mé phong kha tét ché do thuy dong luc va van
chuyén bun cat cho khu vyc cira song Lach Giang, Nam Dinh. Ngoai ra, két hop v6i phéan tich tich
anh vién tham ciing nhu khao sat do dac dé kiém chimg thuc té ctia khu vuc. Két qua mo phong da
lam sang t6 hinh thai truée va sau khi c6 cum cong trinh la do sy twong tac dong chay 1 va séng
theo cdc thoi ky gi6 mua gy ra. Theo quy ludt trong twong lai gan c6 thé s& hinh thanh bai cat
ngam theo xu hudng xudi dan xudng phia Nam, phia bic cira séng hinh thanh cac bii bdi dan phia

bac clia cong trinh.

LGOI CAM ON

Bai b4o nay 1a mot phan két qua nghién ctru cia dé tai NDT.30.Ru/17 Protocol. Tép thé tac
gid bai bao xin chén thanh cam on B Khoa hoc va Cong ngh¢ da cap kinh phi dé trién khai thuc
hién dé tai nay.
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EVALUATION OF CHANGES IN SEABED TOPOGRAPHY BEFORE AND AFTER
THE IMPROVEMENT WORKS THROUGH LACH GIANG ESTUARY,
NAM DINH PROVINCE

Dao Dinh Cham®?*", Nguyen Thanh Hung®, Nguyen Tien Thanh*, Vu Dinh Cuong®,
Nguyen Van Hung®, Dao Thi Thao', Luu Thi Thu Hien®, Nguyen Thai Son’,
Nguyen Quang Minh*?
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18 Hoang Quoc Viet street, Ha Noi
3Key Laboratory for River and Coastal Engineering, VAWR
165 Chua Boc street, Trung Liet ward, 175 Tay Son street, Dong Da district, Ha Noi
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175 Tay Son street, Dong Da district, Ha Noi

Abstract

Lach Giang is the outlet of Ninh Co river belonging to Red-Thai Binh river system. Before
constructing the channel cluster, estuaries were frequently filled with sedimentation due to the
sediment discharges from Red - Thai Bind river system. In 2014, the cluster of works through Lach Giang
estuary was built. This is the largest cluster of works in terms of waterways invested in the Northern
Delta. This cluster of works is built with the purpose of connecting inland waterways of the region with the
whole country, making an important contribution to promoting socio-economic development of Nam Dinh
province and neighboring areas. The paper presents the research results on the morphological change of
the coastline and the bottom topography of Lach Giang estuary area before and after the construction of
the cluster. This study has integrated remote sensing technology application and DELFT3D model to
evaluate and simulate hydro - hydrolithodynamic process and shoreline morphology change for to
evaluating the efficiency of the above work cluster at Lach giang estuary.

Keywords: Delft3D, shoreline changes, topography, Lach Giang.
Ngady nhdn bai: 11.11.2020; Ngdy phan bién: 22.11.2020; Ngay chdp nhdn dang: 15.12.2020.
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THANH LAP BANDO TIENGON
KHU VPC CANG HANG KHONG SAN BAY DA NANG

Nguyén Ngoc Thach', Pham Ngoc Hai?, Nguyén Thj Thu Hién? Tran Tuan Diing*

"Truong Pai hoc Khoa hoc Ty nhién, PHQGHN
2VVién Biéu tra Quy hoach ring, B6 NN&PTNT
*Pai hoc Su pham Da Nang
*Vién Dia chét - Bia vat ly bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam

Tom tat

Thanh Igp ban do tleng on khu vire cang hang khong (CHK) Da Nang la mgt nghién citu duoc thuc
hién dé tao ra cac bé mat theo mite do tleng on khac nhau, cung cap théng tin hizu ich cho céac nghién
citu tiép theo nhw tinh todn mirc d¢ 6 nhiém tiéng on dnh hwong téi sirc khée cong dong, diéu chinh
quy hoach khu vic san bay va viing xung quanh. Trong nghién ciu nay, di thirong tiéng on do may
bay gay ra chinh 1a hiéu giia tiéng on cuc dai khi may bay xuat hién va phong chung tiéng on khi
khong c6 may bay, gia tri tiéng on tich liy. 25 tri do dd dwoc bé tri theo mang heéi khong gian
variogram grid cua hé toa do cuc, lam co so dé néi suy cdc diém khéc trong khu vuec. CAc tri do tir hé
thong diém quan trdc da dwoc chudn hoa va xu Iy, tinh todn. Pé xir ly, thugt toan ngi suy Kriging
dwot lyra chon dé tgo ra bé mat phan bo tleng on, tir d6 tao thanh hé thong dwong dang tri tiéng on
véi khodng gia tri 5 dB. Hé thong duwong dang tri nay dweoc phan tang mau theo mire dé danh hwong
bgi tieng on theo Té chizc Hang khong dan dung quac té (ICAO). Thong tin cho thdy rang mic dé
tiéng on lan téa trong khéng gian theo huéng ciia dwong bang va cang ¢ sau trong khu vuc CHK thi
Mite do anh hudng cang cao.

Tir khoa: Ngi suy Kriging, duwong dang tri, ban do tiéng on, CHK Pa Ndng.

1. MO PAU

Theo dinh nghia thong thudng, 6 nhiém tiéng 6n duogc hiéu 1a khi tiéng n trong moi truong
vugt ngudng cho phép, gay anh huong den con ngudi va sinh vt trong khoang thoi gian nhét dinh
hay tirc thoi. V& mat thanh phan cua tiéng 6n. O nhiém tiéng 6n con dugc xac dinh la sy xam nhap
cua nhirng am thanh khac la, v0 ich so véi nhiing am thanh cua doi séng thuong ngay [2, 3]. Tiéng
on ¢6 the gay ra do hoat dong giao thdng trén b¢, thuy, hang khong hodc do hoat dong cong
nghiép, tiéu tha cong nghiép,... Nhiéu cong trinh nghién ciru da phat hién méi lién hé giira tiéng 6n
va bénh tat (thinh lyc, tim mach, dot quy,...). Nguy co cang cao dbi voi nhitng nguoi phai nghe
tiéng 6n & mirc d6 cang cao va tan suat ngay cang nhiéu.

San bay Da Nang do thuc dan Phap xay dung tir ndm 1940. Trong khang chién chéng My,
san bay Pa Nang 1a can cir khéng quan cia quan doi My va quan doi Viét Nam Cong hoa. Tu ndm
1975, san bay Pa Néng la san bay quan sy cua quan doi nhan dan Viét Nam phuc vu an ninh qudc
phong. Trong qua trinh xay dung va phat trién dat nudc, san bay ba Ning da dugc dua vao khai
thac dan dung dé phuc vu cho muc tiéu phat trién kinh té-xa hoi ctia thanh phd Pa Ning noi riéng
va mién Trung - Tay Nguyén néi chung.

Cang hang khéng quéc té Pa Ning c6 2 duong cét ha canh, dugc trang bi hé thong dén tin
hiéu, cac hé thong phu tro din duong va ha canh chinh xac (ILS, DVOR\DME, NDB), cac hé
thong radar so cip, thir cap hién dai, cac hé thdng quan tric va phat tin du bao khi twong tién tién,
hé thong thuong truc khan nguy, céc hé thong phuc vu san db hién dai,... c6 kha nang phuc vu cac
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loai mdy bay thwong mai ¢& |6n nhu Boeing 747, Boeing 777, Boeing 787, AN-124, MD-11,... cét
ha canh trong moi diéu kién thoi tiét.

Cang hang khong Ba Ning nam ¢ trung tam thanh phd, gan bien, xung quanh khu vuc CHK
¢6 nhiéu khu dan cu sinh song nén sé cé nhiéu doi twong bi tac déng.

Trén thé giéi da co nhiéu cong trinh nghién ctiu vé van dé nay theo tiéu chuan cua T6 chirc
Hang khéng dan dung quéc té (ICAO). O Viét Nam nhitng nghién ctu vé& van dé nay chua duoc
tién hanh hozc chi 16ng ghép chung vao viéc nghién ctiu tiéng on d6 thi. Tiéng 6n do may bay gay
ra khac biét tiéng on thong thuong nén tac dong cua hoat dong san bay dén stc khoe con ngudi 6
co ché dic biét. Vi vay, nghién cau vé anh huong cua tiéng 6n do hoat dong hang khong toi strc
khoe cua nguoi dan trong khu vyc la rat can thiét, trong d6 c6 viéc thanh 1ap ban dd tiéng on voi
cac gia tri dac th lién quan cha yéu téi hoat dong cat canh va ha canh cua may bay.

I1. PHUONG PHAP NGHIEN CUU VA DU LIEU SU DUNG
2.1. Phwong phap nghién ctru

o Thiét Igp hé thong quan tric ngodi thuc dia va chudn héa dir liéu do

’Déi‘ tugng do dac la tiéng on do may bay phat ra trong qua trinh lan, ct - ha canh. l\]guén
gay tiéng o6n la di dong (may bay), cong thém lich trinh bay, huéng cat ha canh ludn thay doi cho
nén viéc xac djnh chinh xéac 'ghéyi diém do dé I@y dix liu la mot viéc cuc ky phl’xp tap va kho khan.
Thong thuong, dé khao sat bé mat tieng on, can c6 mang ludi cac diem quan tric dugc bo tri theo
nguyén ly lan truyén am thanh.

Can cur vao lich bay, luya chon hudng bay va thoi gian do:

+ Po ban ngay va ban dém, dai dién cho céc thoi gian may bay hoat dong I&n va xudng tai
san bay.

+ Hudng cat ha canh Bic-Nam va Nam-Bic.

+ Xem xét anh hudng cua hudng gio.

Lua chon khoang thoi gian do, thoi diém do: Khoang thoi gian nao la c6 thé do, ltc nao thi
cuong do tiéng On 13 16n nhat, chon cac bude 14y sb liéu tbi wu.

Khu vire dnh huéng béi may bay dén

/ Duing ct’::t‘ca'nh Duwring bay lién tuc
ban dau

Tiép xtic cudi

Biém tiép xtic

~—
~—

6500 m\

Hinh 1. M6 phéng hoat déng ciia may bay va céc vi tri can do tiéng on
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Dé khic phuc téi da nhitng khé khan trong qua trinh do dac, khao sat ngoai thuc dia va dé
lam tidng do tin cay cua két qua do, mot tram diéu khién - diém N4 duoc thiét lap, 1a diém goc cua
mang luGi do, c6 cuong do tiéng 6n do dugc la Ion nhat. Mang ludi cac diém do cho khu vuc
nghién ctru dugc lya chon ky ludng va dugc danh sé tir N1-N25 (Hinh 2). Vi tri cac diém do dugc
lya chon dé do dwoc cac gia tri cuc dai, trung binh va cyc tiéu cua tiéng 6n (co6 may bay cit canh
hozc khdng). Cac gia tri dugc do lap lai nhiéu 1an, theo thoi diém hoat dong ctia may bay. Thiét bi
do tiéng on 1a CEL 63X la mot thiét bi dé dang dé sir dung do on tu dong, lién tuc tir 1 gidy dén 24
h, do tich Iy theo cac dai tan s6 khac nhau. Thiét bi phd hop véi cac tiéu chuan quéc té méi nhat
IEC va ANSI véi do &m thanh hé chuan (meters). Dai do: 20-140 dB RMS (143,3 dB peak).

Mang ludi khong gian phan bé cac diém do dang hinh tron toa tia duoc lya chon (Variogarm
grid). Bay l1a mang ludi khéng gian theo hé toa do cuc linh hoat hon so v&i mang ludi do dac dang
6 vuéng thong thuong. Su lya chon nay ciing phu hop véi mé hinh hinh hoc vé lan truyén am
thanh tir may bay ra moi trudng xung quanh.

Hinh 2. So do cdc diém do theo mang lwéi khdng gian (Variogram grid)

$0 DG VI TR CAC DIEM DO TIENG ON KHU VUC SAN BAY DA NANG

Hinh 3. So do hé thong diém do trén ban do ti 1é 1:10.000
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e Cac gia tri tieng on sin bay can nghién ciru

S6 liéu tiéng on do trén thuc dia c6 thé coi 1a mot tap hop tin hiéu roi rac, phan anh hién
trang tiéng on tai thoi diém do (dang c6 may bay ct canh, cuong do tiéng 6n trong khong gian dat
cuc dai). Phong chung tiéng on cua khu vuc 1a tleng on do dugc luc khong c6 may bay hoat dong.
Hiéu sb gitta tiéng on cuc dai va phong chung tiéng on, chinh 1a di thuong tiéng 6n do may bay
gay ra. Dit liéu do dugc bi nhiéu thuong do nguyén nhan khach quan nhu méi truong xa hoi xung
quanh (6 t0, xe may, cac hoat dong ciia con ngudi), mdi truong tu nhién (mua, gio, song bién...);
ngudi do, phuong phap do, huéng anten cia méay do,... Do vay, can chuan hoa dir liéu do bang céac
phép loc nham loai bo nhiéu phat sinh trong khi do [3, 4, 5, 6, 7].

4+ Mic L@

10 dB

ho \

Thoi gians
>

»

Hinh 4. Dién bién mic on theo thoi gian va cac tham sé lién quan

Dic diém tinh chat cia mot loai tiéng on dai dién duoc miéu ta qua moi lién quan vé mat
thoi gian cua L(t)°. Pay 1a mac Am thanh cao nhat (tin s8) Ly va khoang thoi gian t. Cac khai
niém chung trong tinh toan khoang thoi gian la:

- Khoang thoi gian hitu hiéu t, la khoang thoi gian ma mét hién twong on v6i mirc am thanh
Lmax KhOng d6i c6 cung nang lugng vai hién tugng tieng on dugc thé hién qua dién bien mic on
theo thoi gian L(t).

- Khoang thoi gian giam 10 dB, ty, la khoang thoi gian ma mire¢ Am thanh L(t) dao déng
trong khoang +10 dB so v&i mirc am thanh Ly.x. Khoang thoi gian giam mae 4m 10 dB thuong
gap d6i khoang thoi gian hiru hiéu t..

Ba dai lwong do hién twgng &m thanh riéng r& quan trong ddi vai tiéng on may bay la (1)
muc am thanh A 16n nhat (viet tat 1a Lama); (2) Mic am thanh phat sinh (SEL hay Lag) va (3)
Mitc 6n nhan thic hitu hiéu (EPNL hay Lgpy).

Hai trong s6 nay, Lag VA Lamex €O thé duoc do dac tryc tiép bang thang do mirc &m thanh
chinh xac theo tiéu chuan ICAQ [8]. Theo Iy thuyét, Lag thuong dugc st dung nhiéu hon vino dai
dién cho khoang thoi gian xay ra tleng on ciing nhu cuong do cta n6 va I Le, mic on tich liy so
cap. Tuy nhién, khi nghién ctu tiéng on may bay, dai lugng Lag duoc cho Ia c6 chiu dnh huong
cua tiéng on nen hon nira, khai niém Lae rat kho dé duoc sir dung rong rai, dac biét 1a trong cung
mot hién tuong on, gia tri s6 cua Lae thuong vuot Lamax, khoang 10 dB. Do d6 Lamax van dugc str
dung rong rii hon trong quan tric tiéng dn tai cac san bay.

~ EPNL Ia dai lugng do ti€u ghuan gi6i han tiéng dn do ICAO (T6 chirc Hang khong dan dung
quoc te) quy dinh, &p dung cho tat ca cAc may bay dan dung hién nay [8]. Qua trinh xac dinh tiéu
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chuan can nhiéu cudc thir nghiém may bay mét cach ti mi trong d6 tién hanh do dac cac muc on don
Ié va duoc diéu chinh boi diéu kién chuan ban ngay. Mic 6n tiéu chuan dugc xac dinh tai 3 diém
chuan cu thé trong qua trinh cat canh va ha canh, mot diém ¢ dudi duong ha canh va 2 diém & gan
dudng cat canh [3, 5, 8]. Tuy vay, qua trinh tinh toan ba diém nay lai tao ra mot lugng 16n dir liéu vé
mirc m thanh A ciing nhu PNL, day 1a nguon dit liéu quan trong cho viéc md hinh héa tiéng on.

e Sb liéu do

_ Viéc do dac duoc bo tri twong ddi phu hop véi thoi gian cat canh va ha canh ciia méy bay.
Moi vi tri do duoc do lap lai rjhiéu lan, phu hop véi hoat dong caa may bay. So liéu do duoc do
nhom dé tai thuc hién dugc thong ké trong Bang 1.

Bdng 1. Két qua do tiéng on tai khu viee sdn bay Pa Nang ngay 24/4/2008

H_
56 Logi mdy | Tinh | Gié Gid Thoéi | wing
T hidu Bia diém bay trang | lén | xuéng | Ngiyvdo | giande | gis | Min | Max | Nén
Fi tri chol an ha
I | N26 ninh B2 Embrasr | cdnh 24742008 i1:18 | Déng 62 74
Fi tri choi an cdr
2| NZ26 ninh E2 Embraer | canh 24742008 i2:10 | Déng 78 92 34
Fi tri choi an Airbus i
3| NZ2s minh E2 327 edmb 24542008 i1:35 | Déng 71 82 54
Vi tri choi an Airbus &t
4| NZ26 nirh B2 327 cdrf 24/4:2008 i2:30 | Déng 73 7e I8
Vi tri choi an Boeing ha
| NZE nirh B2 737 edrft 24742008 i1:30 | Béng &4 7E I4
Fi tri chol an Boeing car
6 | N26 ninh B2 737 ednf 24742008 i2:45 | Déng 7o | 03 J4
Fi tri choi an i
7| N26 minh E2 Mika edmb 1i1:50 | 24/4°2008 i11:50 | Déng 58 88 78
Vi tri tho ha
&8 | N27 bom Embraer cani 2442008 1I1-18 | Déng &0 67
Vi tri Kho &t
9| N2ZF bom Embrasr | canh 24/4/2008 i2:10 | Déng 72 87
Fi tri Kho Airbus ha
i0 | w27 Bom 327 ednf 24742008 i1:35 | Déng 63 72
Fi tri Kho Airbus cdr
ir | w27 bom 327 edmb 24742008 i2:30 | Déng 63 20
Vi tri ho Boeing B
j2 | N27 bom 737 cani 2442008 1130 | Déng ai 7a
Vi tri chéian | Bosing ha 24742008
1ir nivh B 737 canh 8:05 62 89
Vitrichéian | Bosing car 24742008
iz ninh B 737 canh 8-40 LT 95
Vitrichdéian | Airbus ha 24/4°2008
1i3 ninh B 320 canh 750 61 88
Vitrichoian | Airbus cér 247542008
1i4 ninh B 320 edanh 8:50 62 85
Vitrichoian | Airbus ha 247542008
115 ninh E3 324 edanh 702 63| 100
Vitrichofan | Airbus cdr 25/4/2008
1ie ninh E3 324 edanh 8-08 60 93
Fitrichéian | Boeing ha 23/42008
117 ninh E3 737 edanh 8:06 66 a7
i tri chéian Boeing car 247472008
118 ninh B3 737 ednl 840 &0 89
Fitrichdian | Airbus ha 247472008
119 ninh B3 320 ednl Fo4T 62 99
Vi tri choian | Airbus cér 24472008
120 ninh B3 320 canh 848 63 23
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Bdang 2. CAc Vi tri do bo sung va gia tri do

Vi tri do Mikc Gm twong dweong MhiEc ap am
(dBA) cwc dai (dB)
E&r gud do Tiéu chudn
Khu vue nha ga
KEhu vue may sod hanh Iy xach tay 69 25 16
Witri mhin vién kiém tra gify td toy thin 68 g5 72
Ehu vwre 28n do
Phia tredc may bay 2B 25 92
Phén gitka may bay 91 g5 93
Fhin dudi may bay o g5 97
He théng chdd an ninh
W1itri guan sat chos E2
Khi Mig2231 ha canh - - B4
Ehi Mizg5335 lan trén duong bing - - 93
KEhi mig5335 cat canh - - 105
Wi trl quan sat chos ES
Khi Airbus-320 1in trén dwoms bang - - g8
Ehi Airbus-320 cat canh - - 9%
Khi Mig2321 18n d56i cat canh - - 123
Tram phat dién do phong
Phong may phat 100 g5 104
Phong tnrc 73 25 83
MNha cvu hoa 38 g5 103
Pai dan doong K1
Phong tnrc
My no khéng hoat ddng 63 70 73
MEy 0o hoat ddng 74 g5 80
Phong may nd (chay khdng tad) 08 25 102
Phong phat song 67 70 69
Pai dan dwéng K2
Phong tnrc
My no khéng hoat ddng 60 70 66
My 0o hoat ddng 71 25 16
Phong may nd (chay khdng tai) 93 g3 99
Phong phat song 63 70 73

2.2. Thanh lap ban @6 tiéng on
Céc budc tién hanh duoc thuc hién theo so dd sau (Hinh 5).
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MUC BICH THANH LAP
BAN PO TIENG ON

—

Bin dé dia hinh S6 liéu do dac tiéng én Thiét ké
mita khé/ mira mira *—| mang heéi diém do,
l thoi gian do
Chuin héa sé liéu do dac
(loc nhidu tin hidu )
NOI SUY, TINH TOAN DU LIEU Lura chon
(ban ngay/ban dém ) — phwong phép nédi suy
Néi suy dir liéu Tinh toan
Min, Max, Mean Dir liéu phéng chung tiéng on
| \ /
_ Bindé Bian db Bindé
tiéng on cwc dai tiéng on phong chung tieng on
Yéu t6 nén co sé dia Iy
Cic chi tiéu theo Phén cip mikc d6 inh hwing boi
ICAQ —* TIENG ON
Bin d6 anh hlro’ng
béi tleng on

Hinh 5. So d@o thanh ldp ban do tiéng on khu viec CHK san bay Pa Ndng
e Thiét lip co sé div liéu cho béin do tiéng éon

Dit liéu nén co sé dia Iy dugc chiét xuit tir ban d6 dia hinh 1:10.000 khu vuc san bay Pa
Néng thanh lap nim 2002 theo quy pham cia ban do dia hinh cua By Tai nguyén va Mbi truong,
sir dung hé toa do Qudc gia Viét Nam 2000. Dir liéu chuyén dé dé thanh lap ban db tiéng dn may
bay 1a c4c s6 lidu ndi suy tir cac diém do tiéng on.

- Di¥ ligu nén co 56 dia Iy: bao gdbm 07 16p sau: co sé (hé toa do, diém cao nha nuéc, diém
tric dia,...); Dan cu (khu dan cu, nha doc 14p, nha may, xi nghiép,...); Ranh gidi (ranh gidi qudc
gia, tinh, huyén, phuong, x3,...); Giao thong (mang ludi giao thong, qudc 19, tinh 16, duong sit,...);
Thuy hé (mang lu6i song sudi, hd ao,...). Dia hinh (dudng binh 40, cac diém do cao,...); Thyuc vat
(16p phu bé mat,...).

- DiF ligu chuyén d@é: Tt s6 ligu diém do tiéng 6n do vao nam 2008, tién hanh ndi suy theo
phuong phép Kriging, xdy dung 6 ban dd chuyén dé vé tiéng on sin bay bao gdm 2 hé théng ban
dd ban ngay/ban dém véi 3 ban d6 cho mot thoi diém 1a :
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+ Ban db tiéng 6n cuc dai (may bay cit canh huéng Bac-Nam);

+ Ban db tiéng 6n may bay(may bay cat canh hudng Bic-Nam);

+ Ban dd phong chung tiéng on chung (khong c6 may bay cat canh).
. Chudn héa dit ligu do bing cdch loc nhiéu tin higu

Phép loc dugc thyc hién bang phan mém SUFFER 8.0 dya trén céc bo loc chuyén dung voi
cac ham toén hoc da thirc bac cao. Qua phén tich s6 liéu do dac thuc dia, phuong trinh da thirc bac
6 duoc lua chon:

y=ap’ - as’ - ax*t +apd-axi+ax+b

Hé s a, b cua da thire khac nhau tai timg diém do, chung phu thudc vao céc gia tri do cu the
va tri do cua chudi gié tri tai cac diém do d6. Két qua sau céc phép xir Iy 1a nhimg dudng cong )
lieu phu hop véi quy luat lan truyén am thanh, dong thoi khoang cudng do cuc dai tiéng on ciing
phan di rat r rang, diéu nay gilp cho viéc nang cao d6 chinh xac cua ban do tiéng on .

e Tinh todn két qud do:
1) Tinh céc gia tri tiéng 6n (cuc dai (Limay); trung binh (Liean ), Cuc tiéu (Lmin);
2) Tinh phong chung tiéng 6n tai cac diém do theo cong thuc:

1 N
dayP = NZ Lday,j

-1
O day:
Lyaye 1 gid tri phong chung tiéng on ¢ thoi diém do ban ngay va L, ; 1a gid tri & miu do
thtr j (do khi khong c6 may bay hoat dong);
3) Dj thuong tiéng 6n do méy bay giy ra duoc tinh theo cong thic:
L=ALax - Linean
e Cic phwong phdp néi suy thanh lgp bin do tiéng on

C6 rat nhiéu phuong phap ndi suy gia tri Z, tir d6 thanh 1ap duoc ban do duong dang tri.
Phuong phap ndi suy tir tri do dé c6 duoc dir I[éu thanh l1ap ban d6 bao gom noi suy chinh xac dé
c6 dir liéu va noi suy lam tron dé hién thi ban do.

Khi noi suy cac diém dir ligu dé thanh 1ap ban do tiéng on, co thé lya chon 3 phuong phép
chinh nhu sau: 1. Phuong phap tao cac bé mat hudng (Trend surface); 2. Phuong phap Kriging; 3.
Phuong phap ndi suy nghich dao khoang cach c6 trong so (Inverse Distance Weighting
Interpolation - IDWI).

_ Trong trudng hop nay, sai s6 trung phwong tir phuong phap ndi suy theo Kriging Ia thap hon
sai s6 trung phuwong tir phuong phéap ndi suy theo nghich dao khoang cach IDW.

e Thanh ldp cdc contour theo mirc tieng on

Dé hién thi truc quan bé mit tiéng dn, cac mirc s& duoc tao ra theo ting khoang dang tri 5
dB. Dya vao tiéu chuan quy dinh cia WHO va cua Bo Tai nguyén va Moi truong vé tleng on
(TCVN 5949-1998) dé phan chia cac mirc. Ngoai ra, cAc mirc can xac dinh theo tiéu chuin cua
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ICAO [cu thé 1a: + Khu vuc bj anh hudng manh trén 88 dB; + Khu vurc bj anh huéng vira tir 78-88
dB; + Khu vuc bi anh huéng nhe tir 68-78 dB; + Khu vuc khéng bi anh hudéng dudi 68 dB].

Ban d tiéng On tai san bay Da Nang ti 1¢ 1:10.000 c6 yéu t6 chuyén dé la tiéng on duoc thé
hién bang hé th6r}g cac duong dang tri tieng on va yéu to nén co so dia ly dugc lya chon va tong
quat hoa tir ban d6 dia hinh cung ti €.

Tiéng on lan toa trong khong gian dugc biéu thi trén ban do bé'mg cac duong dang tri tiéng
on (hé théng duong dang tiéng on) Viéc phéan tang mau cac khoang tiéng on duoc st dung dé lam
tang do doc cua ban db, mau sic ccang néng thé hién cac mirc do anh huéng boi tiéng én cang cao
theo quy pham cua ICAO. Ban dd két qua nhu hinh dudi ddy (Hinh 6 va Hinh 7).

B Wb do bl G K

Kriging IDW

GeostatisticalWizard? Step 4'of 5 = Cross Validation

Geostatistical Wizard'- IDW Interpolation: Step 2'of 3% Cross Validation

Predted | Enor | Standardized Error | Qopio: | preicted {Error
102 284
o <
S oo 2 188
B i - D
g 0.8 g 098
£ o718 W
2 . ve . e
I ose e e 088
Dﬁ,/h./f“ EEL]
4l 288
0.48 .57 068 078 0a3 102 0.48 078 084 083 o
Weasured, 102 Measured, 10-
Regression function: 0618% %+ 28,777 Regression function: x4 0362
Prediction
Prediction
o Lty ncuded | % Measured | predicied || Hiean: V‘"E‘“dm I 1an m [ :5 s = :1 ;7; =d M
ESTE o5 ) y
Roat-Mean-5quare: 10.29 Yo 108.18 5 g7 |2 Bt Yes 0818 16.031 o763z
#Average Standard Error: 14.4¢ ves 108.18 ! 60.231 Samples: 25 of 25 Yes 108,18 15049 72,559
Mean Standardized: 0,08054 ves 108.18 2 64.767 - Yes 108,18 16,075 74422
Roat-Mean-square Standardized: 07199 ves 108.18 . 72.853 Yos 108,19 16.061 76,542
Yes o819 8 74877 Yes 108.19 16.051 75,857
Samples: 25 of 25 Ves 108.19 . 75,552 vou 10819 1504 5835
Yes 105,13 X nse () Vi FrETEa—— Fo |
v 1015 e < ] B
5 ldat < Bock Hew > Cancel
<Back | camed | 2 el L | ancel |

Hinh 7. Tinh toan thong ké so sanh két qud Ciia hai phwong phdp néi suy
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Bdng 3. Két qua thong ké tir 2 phwong phdp néi suy Kriging va nghich dao khoang cach co

trong s6 IDW
Kriging IDW

Grid Statistics Grid Statistics

Z Minimum: 47.930183248662 Z Minimum: 48.128837844871
Z 25 %-tile: 57.792011186153 Z 25 %-tile: 62.379611311939
Z Median: 64.934701677 Z Median: 66.192124142259
Z 75 %-tile: 74.015814628938 Z 75 %-tile: 72.623427225311
Z Maximum: 100.78968129818 Z Maximum: 101.68381197481
Z Midrange: 74.359932273423 Z Midrange: 74.906324909842
Z Range: 52.859498049522 Z Range: 53.554974129943
Z Interquartile Range: 16.223803442785 Z Interquartile Range: 10.243815913371

Z Median Abs. Deviation: 7.9941358844099

Z Mean:

Z Trim Mean (10 %):

Z Standard Deviation:

Z Variance:

Z Coef. of Variation:
Z Coef. of Skewness:

Z Root Mean Square:

Z Mean Square:

66.490156945218
65.968505131937
11.102497728278
123.26545580643

0.16697956868151
0.59072002843946
67.410729312226
4544.2064264062

Z Median Abs. Deviation:4.7221557300068

Z Mean:
Z Trim Mean (10 %):
Z Standard Deviation:

Z Variance:

Z Coef. of Variation:
Z Coef. of Skewness:
Z Root Mean Square:
Z Mean Square:

67.916383315086
67.553096565594
8.1628656581246
66.632375752589

0.12018993444121
0.7764439830443
68.40517157609
4679.2674983543

e Kiém chirng két qua

C6 thé ap dung phuwong phap tinh toan theo sac xuét va thong ké dé ching minh cho sy phu
hop cua viéc lya chon phuong phap néi suy. Don gidn nhét 1a tinh toan sai s6 trung phuong va dem
so sanh ching v61 nhau, néu phuong phap nao cho gia tri nh6 hon thi s¢ 1a phuong phap phu hop
hon [7, 9]. Qua Bang 2, ¢6 thé nhan xét: voi phuong phap Kriging, sai sd trung phuong nhé nhit 1a
thap hon phuong phép dao nguoc khoang cach IDW va két qua kiém tra 1a chinh xac so voi cac

diém do.

Phuong phap khac dé kiém tra d0 chinh xac cia phuong phap ndi suy 1a sir dung mot “bé
mdt chudn” 1di so sanh véi bé mat cAn danh gia hodc sir dung cac diém kiém tra 1am diém déi chiéu

vo1 diém du bao,...

Cong viéc nay chi co thé thyuc hién sau khi thanh lap ban dd.
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Hinh 8a. Bdn do tiéng on cuc dai (Lmax) Hinh 8b. Ban do tiéng on cuc dai
ban ngay (Lmax) ban dém

Hinh 9a. Bdn do tiéng on cuc tiéu (Lmin) Hinh 9b. Ban do tiéng on cuc tiéu
ban ngay (Lmin) ban dém
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BAN DG TIENG 6N KHU VUC SAN BAY DA NANG BAN DG TIENG 6N KHU VUC SAN BAY DA NANG
(Ban ngéy. khomg co may bay et cann )

{Ban dim, khong c6 may bay citcanh )

Hinh 10a. Ban do phong chung tiéng on Hinh 10b. Ban dé phdng chung tiéng on
ban ngay ban dém

BAN D3 PHAN CAP ANM HUGNG BOI TIENG ON MAY BAY KHU VUC SAN BAY DA NANG
{ Theo ticu chuin phan logi cis ICAO |

Hinh 11. Bdn do phan cap dnh huéng bgi tiéng on theo ICAO
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I1l. KET QUA VA THAO LUAN

Trong nghién ciru ndy, voi y do s& ap dung phwong phap Kriging dé v& ban d6 ding tri tiéng
dn nén tir dau da bd tri cac diém do dac thuc dia véi mang phan bé khong gian (Variogram grid)
nhu di dugc néu ¢ trén (Hinh 2). Theo kinh nghiém cua viéc thiét 1ap cac bé mat DEM cua nhiing
thdng sé cho nhitng méi truong c6 su bién doi khong dot bién (nhu moéi truong nuéc, khdng
khi,...)[9,11] thi phuong phap Kringing to ra ¢ do chinh xac cao hon, hon nira san pham Ia cac
duong contour s€ min mang va dep [6, 7, 8].

Nhin vao h¢ thong duong dang tri tiéng on trén 2 ban d6 tiéng 6n theo mua (mua mua va
mua kho), cé thé thay xu thé va hinh dang cac duong contour ¢6 su bién ddi déng déu va kéo dai
theo hudéng Béc - Nam cia san bay. Tuy nhién, duong contour c6 thé bi chéch doi chat do céc to
sau: 1) Chéch theo phia doi dign voi huéng gid va tuy theo hudng gio; 2) Bi uon tai mot s6 vi tri
do nhiing yeu to cua lop phu chi pho| (tiéng on c6 xu thé giam tai cac vi tri co cAy xanh va dat
tréng,... tiéng on cé sy ting dot blen tai cac vi tri doc duong bang san bay (do sy phan xa dang
huéng va phan xa manh cuaa tiéng 6n theo chiéu thang ding); 3) Cuong do tiéng on rat khac nhau
tuy thudc vao vi tri chiu tic dong cua tiéng on vi du tai cac khu vuc dén cu, co cac cong trinh xay
dung bang bé tong voi d6 cao va goc tuong khac nhau.

Vi tri céc diém do Idy dir ligu Ia trong trai nén c6 thé noi tri do ton tai “phia trén” clia céc
cong trinh xay dung. Vi the ban do ket qua van the hién mue do toi da cua tieng on véi cac duong
contour twong doi min va tron.

D¢ danh gia, viéc phan chia cic murc phai dva vao tiéu chuan quy dinh cia WHO va cua Bo
TN-MT vé tiéng 6n (Bang 4).

Bdng 4. Tiéu chuan am thanh hién nay (TCVN 5949-1998)

Thoi gian
Khu vye Tw6h- | Te18h- | Tir22h-
18 h 22 h 6h
1. Khu vuce cén dic biét yén tinh: 50 45 40
Bénh vién, thu vién, nha diéu dudng, nha tré, truong hoc,
nha tho, chua chién.
2. Khu dan cu, khach san, nha nghi, co quan hanh chinh. 60 55 50
3. Khu’da‘m cu xen k€ trong khu vuc thuong mai, dich vu, 75 70 50
san xuat.

- Ngoai ra c6 cac mirc can xac dinh theo tiéu chuan cua ICAO [4, 7], cu thé 1a:
+ Khu vuc bi anh huéng manh: > 88 dB.

+ Khu vuc bj anh hudng vira: tir 78-87 dB.

+ Khu vye bi anh hudng nhe: tir 68-77 dB.

+ Khu vyc khong bi anh huéng: nho hon 68 dB.
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Hinh 12. Ban do tiéng on cuc dai mia mira Hinh 13. Ban do tiéng on cue dai mia kho
IV. DU BAO VA THANH LAP BAN PO DU BAO TIENG ON

Cin cu dé du bao la “Quy hoach phat triér] cua cang hang khong sén bay Da Néng dén nim
2025”. Cac ban d6 dy bao dugc thanh 14p bao gom: Ban do doi voi tieng on tich lug - Leq va Ban
do tieng on cuc dai tinh dén nam 2025.

BAN DO DU BAO TIENG ON TICH LUY KHU VIUC SAN BAY DA NANG DEN NAM 2026 &
BAN DG DY BAO TIENG 5N CUC DA KHU VI/C SAN BAY DA NANG DEN NAM 2025

a T ar

Hinh 14. Ban do dir béo tiéng on tich iy Hinh 15. Ban do dir bao tiéng on cuc dai
toi nam 2025 toi nam 2025
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~ Theo két qua tinh toan, 1ap ban do dy bao va déi chiéu vi tiéu chuan tiéng on cho phép, c6
thé dua ra nhitng nhan xét chinh nhu sau:

- Bdi véi tiéng 6n tich lug -Leq (Hinh 14) la muc trung binh cua tiéng 6n cé thé ton tai theo
thoi gian dai thi khu vuc tiéng on vuot ngudng cho phép > 50 dB vao ban ngay va > 45 dB vao
ban dém 1a cac khu vyc: Vién Quan y 17 (phuong Hoa Thuan Tay), khu tap thé Thanh Lich
(phuong Binh Thuan), mot s6 co so vin hoa cia phuong Chinh Gian, phuong Hoa Khé.

- Béi voi tiéng on cuc dai (Hinh 15), tinh dén ndam 2025 thi hinh dang cua contour tiéng 6n
khong thay doi nhiéu, nhung khu vuc chiu anh hudng vugt ngudng cho phép cua ICAO c6 xu thé
mo rong hon ¢ khu vuc phuong Chinh Gian, phuong Thach Gian, phuong Hoa Thuan Tay,
phuong Hoa Khé. Pang chu y 1a khu vyc Bénh vién Quan y 17, cac khu van hoa cia phuong
Chinh Gian, mot sé diém dan cu cua phuong Hoa Khé, phuong Hoa Thuan Tay.

V. KET LUAN VA KIEN NGHI

Tir 120 gid tri do tai 25 diém dugc bd tri ti wu phuc vu noi suy va higu chinh bang cac gia
tri do bd sung. Phuong phap ndi suy Kriging dugc danh gia 1a phu hop dé tao ra cac bé mat va
phan loai de tao nén hé théng duong ding tri vé cac loai tiéng on Két qua noi suy da tao ra céc bé
mit tiéng on trong khu vuc cang hang khong ba Néng, bao gébm ban do tiéng 6n cuc dai, ban dd
phong chung tiéng on, ban d tiéng on tich lily. Py 1a cac gia tri tiéng on dac biét tao nén do hoat
dong 1én xudng ciia may bay, tac dong cua tiéng on do hoat dong ciia may bay khong nhu tiéng 6n
thong thuong. Bai béo trinh bay két qua nghién ciru tir nim 2007 trién khai dé tai khoa hoc cua
nganh hang khdng nham thich ing véi bién d6i khi hau. Tiép theo viéc trién khai cho san bay Pa
Ning, quy trinh nghién ctru da duoc ap dung rong réi cho nhiéu cang hang khéng chinh nhu Noi
Bai, Tan Son Nhit, Can Tho, Phu Bai. Cac ban db tiéng on di cung cip thong tin cho cac nha
quan ly trién khai cc bién phap giam thiéu tac dong cua tiéng dn dén cac khu vuc dan cu & xung
guanh khu vuec cac san bay [10].
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ESTABLISHING A NOISE MAP OF THE INTERNATIONAL
DA NANG AIRPORT AREA

Nguyen Ngoc Thach *, Pham Ngoc Hai %, Nguyen Thi Thu Hien®, Tran Tuan Dung’

'University of Natural Sciences, VNU
2 Ministry of Agriculture and Rural Development Forest Planning Investigation Institute
% Da Nang Pedagogical University
* Institute of Marine Geology and Geophysics. Academy of Science and Technology

Abstract:

Establishing a noise map in the Da Nang International airport area (CHK) is a study conducted to
create surfaces according to different noise levels, providing useful information for further studies
such as calculating the level of noise pollution affecting public health, adjusting the planning of the
airport area and the surrounding area. In this study, aircraft noise anoformity is the signal between
the extreme noise when the aircraft appears and the general noise font when there is no aircraft, the
cumulative noise value. The 25 measurements have been arranged in a non-giant variogram grid as
a basis for endebrasing other points in the region. The measurements from the monitoring point
system have been standardized and processed and calculated. For processing, the Kriging endothese
algorithm was selected to create a noise distribution surface, thereby creating a noise isothemline
system with a value range of 5 dB. This isolymed levels is color-straddling according to the degree of
noise influence according to ICAO. The information shows that the higher the level of noise
spreading in the space in the direction of the runway and the deeper in the Da Nang airport area, the
higher the impact.

Keywords: Kriging Internal Failure, Iso therapeutic level line, noise map, Da Nang CHK.

Ngady nhdn bai: 16.09.2020; Ngay phan bién: 22.11.2020; Ngdy chdp nhdn dang: 15.12.2020.
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TiINH DO LECH DI THWONG TRONG LUC GID’A MO HINH TRONG
TRUONG TOAN CAU HIEN PAI VA DU LIEU TRONG LUC MAT PAT

Ngd Thi Mén Thwong

Truong Dai hoc Tai nguyén va Moéi truong Ha Noi
41A dudng Phu Dién, quan Bac Tir Liém, Ha Noi
Email: menthuong154@gmail.com

Tom tit
Diz liéu trong luec c6 vai trd quan trong trong nhiéu linh viec khac nhau. Trong trdc dia trong luc la
co s¢ dé nghién ciru hinh dang, kich thwéc Trdi dat, xay dung cac mang hedi toa dg, dé cao, mang
Ledi trong liec, xay dieng moé hinh geoid/quasigeoid. Viéc do dac, thu thdp di liéu trong luc rat kho
khan, dé c6 tien dé cho viéc nghién cizu ing dung dir liéu trong luec, can thiét phai khai thac diz liéu
trong luc quéc té théng qua cac md hinh trong triromg treong toan cau hién dgi. Bai béo trinh bay
cdch tinh dj \éch di thurong trong luc tir md hinh trong trirong todn cau hién dai va di thuwong trong
liec do dac truc tiép trén mar dat khu viec mién Bdc Viét Nam. Ter két qud tinh todn dé léch, tim ra mét
s6 md hinh trong trong toan cau phl hop hon véi khu vuc mién Bdc Viét Nam 1a EGM2008 va
EIGEN-6C2. Trong dé, d¢ léch chudn gia tri trong liec xdc dinh theo md hinh EGM2008 va EIGEN-
6C2 so0 vdi dit lieu 12 diém trong luc hang I tuwong iing la 22,6 mgal va 24,5 mgal. P léch chudn gia
tri trong luc xdc dinh theo md hinh EGM2008 va EIGEN-6C2 so vdi 28 diém do Té chic Trong luc
quéc té BGI cung cdp tirong g 1a 34,0 mgal va 33,3 mgal.

Tiur khoa: Dj thuweong trong lic, md hinh trong trieong toadn cau, trong luc mét dat, thé trong trong,
Trdi dat.

I. PAT VAN PE

T rét lau, nguoi ta dd xac dinh dwoc gid tri trong luc thyuc biang cac phép do truc tiép, ching
han Galilei G. da nhan duoc cac gia tri trong luc dau tién trén Trai dat bang cach do thoi gian roi
ty do ciia mot vat nang tir do cao d biét cua thap nghiéng Pizza ndi tiéng. Gia tri trong luc chuan
¢6 thé duoc xac dinh theo cong thirc ¢6 sin tuong (ng voi md hinh trong truedng chuan tuong Gng.
Nhu vay, di thuong trong luc 1a dic trung bang s6 cho dé chénh khac giita gid tri trong luc thuc va
gia trj trong luc chuan [1, 2, 3, 4]. Bé do dac trong luc, nhiéu nuéc da nghién ctru, ché tao ra cac
méy mac, trang thiét bi phuc vu thu thap di liéu trong trueong trén mat dat, trén bién, hang khong
va vil try. C6 thé ké dén cac nude di dau trong nghién citu, ché tao may do trong luc nhur: My,
Canada, Nga, Phap, buc, Nhat, Trung Quédc,... Bén canh cic phuong phap do trong luc truyén
thdng bang cac may do dat trén mat dt, trén tau hay may bay, hién nay da cé nhiéu dy an trong
luc vé tinh duoc Co quan Hang khéng vii tru Qudc gia My (NASA), Co quan Hang khong Vil tru
chau Au (ESA) dua 1én quy dao nhu vé tinh CHAMP, cap vé tinh GRACE, v¢ tinh GOCE. Cac vé
tinh nay quan trac truong trong luc Tréai dat trén pham vi toan cau voi do chinh xac ngay cang cao

[5].

Két hop céc dir liéu do vé tinh va mat dat, nguoi ta dd xay dung dugc nhidu md hinh thé
trong truong (cho phép xac dinh mé hinh trong luc, di thuong trong luc va mat Geoid/Quasigeoid
toan cau) véi do chinh xac ngay cang cao nhu EGM 96, EGM 2008, EIGEN1-EIGEN6C2, cac md
hinh thé trong truong vé tinh GOCE,... D6 chinh xac cua cac md hinh ngdy cang tang 1én khong
chi & cac khu vyc c6 dit liéu do mat dat, ma con ca & nhitng khu vuc dang thiéu dir liéu hoic dir
liéu trong hrc mat dét cii, mat do thap.
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O Viét Nam, cac dir lidu do dac trong luc phuc vu nganh do dac ban d6 hién nay duoc thuc
hién boi Vién Khoa hoc Po dac va Ban d6. Dix liéu trong lec chi tiét vang dong bang va trung du
trén dat lién da dugc Vién Khoa hoc Po dac va Ban db di tién hanh do dac b sung, tinh toan binh
sai co ban hoan thanh. Nhung khu vuc nii cao va viing bién ciia Viét Nam déu thiéu dir liéu. Viéc
do dac ¢ c&c khu vuc nay dang doi c&c du an bay do trong luc hang khéng. Viéc do dac va thanh
lap co so dit liéu trong truong con gap nhiéu kho khian do nhiéu nguyén nhan nhu thiéu thiét bi,
kinh phi, nhan luc,... Vi vay viéc khai thac, danh gia dir liéu trong luc qudc té tir cac md hinh
trong truong toan cau hién dai la can thiét.

Cén cr vao dit liéu do dac trong lyc mit dat va két qua tinh toan dj thuong trong luc tir mo
hinh trong truong toan cau, c6 thé tinh dugc do léch di thuong trong lyc gitta mé hinh trong
truong toan cau hién dai va dir liéu trong luc mat dat.

Il. COSOLY THUYET
2.1. Xac dinh dj thudong trong luc tir phép do truc tiép trén mait dat

Tuong ¢ng Vai trong truong thuc co trong luc thuc g, con ang véi trong trudng chuan co
trong luc chuan y. Luong chénh khac vé do 16n giita g va v dugc goi 1a di thuong trong luc va
thuong dugc ki hiéu 1a Ag [1, 5]:

Agdo = gd‘o - Y (1)
trong do: g 1a trong luc thye duoc do bang may do trong luc tai mot diém trén bé mat ty nhién cua
Trai dat; v 1a trong lyc chuén duoc tinh bang cong thic c6 sén twong tng véi mo hinh trong trudng
chuan chon trudc.

2.2. Xéc dinh di thwong trong luc tir mé hinh trong trwong toan cau

M® hinh thé trong truong todn cau 1a tap hop cua cac hé sb ham diéu hoa cau chuin héa day
du, khong c6 don vi (Cnm, Snm) nhan dugc tir viéc phan tich phd thé trong truong. Trong viéc xay
dung md hinh thé trong truong toan cau, thanh phan anh huong budc séng dai cua truong trong luc
Trai dat dugc xac dinh tir dit lidu quan st vé tinh. Nhu dé biét, van dong cua vé tinh trén quy dao bi
anh huong boi nhiéu nguén nhiéu khac nhau. Bang viéc nghién ciu cac anh huong nhidu quy dao
ctia Vé tinh, tap hop cac dic tinh cua trudng trong luc duge xac dinh. Viéc cai tién cac md hinh trong
luc cua Trai dat ¢ cac thanh phan budc séng trung binh va ngin c6 thé dwoc thyuc hién dua trén cac
tri do trong lrc xéac dinh tir do cao tir vé tinh, do trong luc mat dat, do trong hrc bién va do trong luc
hang khong & cac giai doan khéc nhau, chét luong va pham vi bao pha khac nhau. Po chinh xac cua
cac md hinh nay ¢ sb bac cao phu thudc vao pham vi bao phu cua dit liéu trong hec.

St dung cac h¢ sé ham diéu hoa cau chuan hoa day dii cua mo hinh thé trong trudng toan
cau, di thuong trong lyc duogc xac dinh nhu sau [1, 2, 5]:

Ao =%[1+2(3)".Z(cnm.cos mA+S,,.sin m/l).an(Q)} )
r n=2 m=0
trong d6: GM 1a hdng s6 trong truong; n 1 bac tdi da ham cau; (r, X, ) 1a toa do cau cua diém can
xac dinh; Cnm, Snm la c&c hé so ham diéu hoa chuan hoa; Pnm(0) la da thirc Legendre lién hgp
bac n cap m.

Trong cac md hinh trong truong toan cau, mo hinh trong truong Tréai dat EGM 2008 duoc
ung dung tuong doi rong rai. EGM2008 do Co quan Tinh bao - Bia khong gian quoc gia (National
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Geospatial-intelligence Agency - NGA) ciia My xay dung. Cac hé sé diéu hoa cho phép khai trién
thé nang theo ham cau trong md hinh ndy c6 hang (order) va bac (degree) 2159. M6 hinh
EGM?2008 duoc phat trién trén co so sir dung dir liu do dac bai vé tinh gradient trong luc
GRACE két hop véi co so dit lidu truong trong luc toan cau véi do phan giai 5°x5°.

Niam 2009 lan dau tién mot vé tinh gradiometer (GOCE) dugc dua 1én quy dao mang theo
cac cam bién cho phép xac dinh gradient trong luc. Trong vai nim gan day co quan Vi try Chau
Au (ESA) di sir dung dit liéu cua vé tinh gradiometry “GOCE” dé xay dung cac md hinh trong
truong do chinh xac cao (d9 chinh xac c& 1 mgal khi xac dinh di thuong trong luc, xac dinh geoid
d6 chinh x&c ¢& 1 cm véi d6 phan giai khoang 100km). Cac mé hinh trong truong toan cau do
ESA xay dung chi dya trén dit liéu vé tinh GOCE dugc dit tén theo phién ban tir 1 d&én 6 twong
{mg GO_CONS_GCF 2 TIM R1 dén GO _CONS_GCF 2 TIM R6 [5]. Trong hinh 1 duéi day
trinh bay thdng tin vé mat sé mé hinh trong trudng toan cau sir dung dir liéu vé tinh GOCE véi céc
thong tin: tén rat gon cua md hinh, sé bac va hang hé sé ham diéu hoa khai trién tdi da, nim cong
b va ngudn dir liéu st dung. Cac nguon di lidu sir dung duge danh diu theo mau séc, biéu thi tu
liu dau vao c6 thé bao gdbm dit liéu trong lec vé tinh GOCE, vé tinh GRACE, vé tinh CHAMP, vé
tinh LAGEOS, dit liéu do cao vé tinh Satellite Altimetry va dit liéu trong lec mat dat. M6 hinh c6
thé st dung cac ngudn dir liéu thu thap & cac khoang thoi gian khac nhau: 2 thang, 4 thang, 6
thang, 1 ndm,... hodc trén 10 nam.

. | Nam
s Bactoi | 2 4 6 8 10 ~ - - - ~ ~ - - __[trén 10
M6 hinh da cong thang | thang | thang | théng | théng Inam |2 nam |3 nam |4 nam | 5nam|6nam|7nadm|8nam |9 nam nim

GOCE-DIR1 240 2010

GOCE-DIR2 240 2011

GOCE-DIR3 240 2011

GOCE-DIR4 260 2013

GOCE-TIM1 224 2010
GOCE-TIM2 250 2011
GOCE-TIM3 250 2011
GOCE-TIM4 250 2013

GOCE-SPW1 210 2010

GOCE-SPW?2 240 2011

GOCE
GRACE

CHAMP
LAGEOS
Po cao vé tinh Altimetry va do mat dat

Hinh 1. Cac nguon diz liéu dau vao cua cac mo hinh trong triong vé tinh GOCE

2.3. Tinh @9 léch di thwong trong luc tinh tir moé hinh trong trwdng toan cau va di thuong
trong lwe do dac truc tiép trén mat dat

D¢ Iéch di thuong trong luc tinh tir md hinh trong truong toan cau va di thuong trong luc
do dac truc tiép trén mat dat tinh theo cdng thirc nhur sau:

Gq = A - AGeam (3)
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111. TINH TOAN THUC NGHIEM
3.1. S6 ligu trong luc mat dat

/S0 ligu thir nhat gom 28 diém c6 dit liéu di thuong trong luc & khu vuc mién Bac Viét Nam
do T6 chirc Trong luc quoc t€ BGI (International Gravimetric Bureau) cung cap. So do vi tri cua
cac diém trong luc chi tiét mat dat do BGI cung cap duoc thé hién ¢ Hinh 2.

J 904
1 .
\ 83 1008 o
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l 5 %W
BALY)
; m A
\ o : 133 g I
— 688 ;" Vietam, 988 ] %&
" 938 1032 { &
N . Xy
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Hinh 2. Vi tri cde diém c6 diF liéu di thuong trong luc mat dat do BGI cung cap

S6 lieu tha 2‘g(‘3m’ 12 diém trong qu hang T duchcéc chuyén gia cua Lién bang Nga do nam
2011 & khu vuc mién Bac Viét Nam. So d6 vi tri cac diém trong luc hang | thé hién qua Hinh 3.

Vietnam

Hinh 3. Vi tri 12 diém trong luec mér dat ¢ khu viec mién Bdc do nam 2011

3.2. Tinh d¢ léch di thwdng trong luc giira md hinh trong trudng toan ciu va sé liéu trong luc
mat dat khu vec mién Bac Viét Nam

Dya vao bo sb lidu thuc nghiém da tinh toan d6 léch di thuong trong luc gitra 06 md hinh
trong trudng todn cau va sé liéu trong luc mat déat. Trong d6 md hinh EMG96 va EGM2008 14 hai
mod hinh di duoc st dung phd bién tai Viét Nam, mé hinh GOCE-TIM-R1 va GOCE-TIM-R6 la
md hinh str dung dit lidu cua vé tinh trong sai ké gradiometer dau tién GOCE, md hinh EIGEN-
6C2 1a mo hinh tich hop gitta mé hinh GOCE va EGM2008.

- Két qua tong hop do léch gitra dir ligu di thudng trong lyc mat dét do BGI cung cap va dj
thuong trong luc tinh tir mot s6 md hinh trong truong toan cau dugc trinh bay ¢ Bang 1 va cac
Hinh 4, 5, 6.
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Bdng 1. D¢ léch di thuong trong luc mat dat do BG] cung cd'p va mot sé mé hinh

trong truong toan cau

L Do léch nhé nhat P léch I6n nhat | P§ léch trung binh Do léch chuan
M6 hinh
(mgal) (mgal) (mgal) (mgal)
EGM96 -103,0 73,7 -23,9 38,3
EGM2008 -128,3 37,6 -13,4 34,0
GOCE-TIMR1 -89,4 66,8 -21,9 37,8
GOCE-TIMR6 -99,8 60,1 -21,2 35,9
EIGEN-1 -95,1 50,6 -23,0 35,8
EIGEN-6C2 -122,0 42,9 -14,1 33,3
80 - 100
60
40 ~ 50
20
0 ]
——TIMR1 7 —+—EGM96
-20 —o—TIMRE =@=EGM2008

-40
_60 4
-80

100 1
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Hinh 4. So sdnh dé 1éch cia md hinh GOCE-

-50

-100

-150

TIM-R1 va TIM-R6 véi dir liéu BGI

Hinh 5. So sdanh d¢ léch ciia md hinh EGM96 va

EGM2008 vgi dir ligu BGI

400
200
0.0
-20.0

—4—EIGEN-1
-40.0

—8—EIGENG-C2
60.0
-80.0

-100.0

-120.0

=—g=—EIGEN-1

—E—EIGENG-C2

Hinh 6. So sanh do léch cia md hinh EIGEN-1 Hinh 7. So sanh dé léch cua m6 hinh EIGEN-1 va

va EIGEN-6C2 vgi dir liu BGI

EIGEN-6C2 véi dir ligu trong luc hang |

Qua Bang 1, nhan thiy cac mé hinh EGM2008 va EIGEN-6C2 cho d¢ chinh xé4c cao hon so
vai cac md hinh EGM96, GOCE-TIM-R1, GOCE-TIM-R6, EIGEN-1. Di thuong trong luc xac
dinh theo md hinh EIGEN-6C2 ¢6 d¢ léch chuén so véi dit liéu do BGI cung cip la nhé nhat (33.3
mgal). Tiép theo, di thuong trong luc x4c dinh theo mé hinh EGM2008 ¢6 do léch chuén so voi dit
liu do BGI cung cap 1a 34.0 mgal. Bong thoi, do léch trung binh caa hai mé hinh EGM2008 va
EIGEN-6C2 tuong dong véi nhau, nhung léch twong ddi I6n véi d6 léch trung binh ciia nhém 04

m6 hinh con lai.
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Ngoai ra, qua so sanh do léch di thuong trong luc gitra cac cap mo hinh, nhan thay do léch di
thuong d6 cao giira dit liéu goc véi md hinh GOCE-TIM-R1 va GOCE-TIM-R6 tuong ddng Voi
nhau. Trong khi do, d6 léch gitra dix liéu géc véi cac cap md hinh EGM96 va EGM2008 hoic
EIGEN-1 va EIGEN-6C2 c6 su chénh léch ro rét.

- Két qua tong hop do léch di thuong trong lyc mit dét tai 12 diém trong luc hang I va céc
mo hinh trong truong toan cau duoc trinh bay ¢ bang 2 va cac Hinh 7, 8, 9.

Bdng 2. D¢ léch di thuong trong luc hang I va mot $6 mé hinh trong truong toan cau

i Po léch bo léch .
b léch nhé nhat , P léch chuan
M6 hinh I6n nhat trung binh
(mgal) (mgal)
(mgal) (mgal)
EGM96 -103,7 39,5 -28,3 43,4
EGM2008 -69,7 14,2 -13,2 22,6
GOCE-TIMR1 -114,7 22,3 -28,7 42,7
GOCE-TIMR6 -102,2 22,2 -25,7 38,5
EIGEN-1 -96,8 31,3 -24,3 41,1
EIGEN-6C2 -66,6 14,6 -12,3 24,5
60.0 40.0
40.0 20.0
200 0.0
0.0 -20.0
1 2 4 10 12
-20.0 —+—EGMI6 -40.0 —+—TIMR1
40.0 —B—EGM2008 60.0 —B-TIMRG
-60.0 -80.0
-80.0 -100.0
-100.0 -120.0
-120.0 -140.0

Hinh 8. B¢ léch cia md hinh EGM96 va Hinh 9. B¢ léch cua m6 hinh GOCE-TIM-R1 va
EGM2008 vgi dir ligu trong luc hang | TIM-R6 vaéi dir liéu trong luc hgng |

Tuong ty nhu dbi voi cac dit lidu di thuong trong e BGI, qua cac Bang 2 nhan thiy cac mo
hinh EGM2008 va EIGEN-6C2 cho @ chinh xac cao hon so v4i cac mo hinh EGM96, GOCE-
TIM-R1, GOCE-TIM-R6, EIGEN-1. D6 léch chuan gié tri trong luc xac dinh theo mé hinh
EGM2008 so véi dit lieu 12 diém trong luc hang | 1a nho nhat (22,6 mgal). Tiép theo, trong luc
xé4c dinh theo md hinh EIGEN-6C2 ¢6 do léch chuan so véi dit liéu 12 diém trong luc hang | 1a
24,5 mgal. Tuong tu, d6 léch trung binh cua hai mé hinh EGM2008 va EIGEN-6C2 twong ddng
v6i nhau, nhung 1éch tuong ddi 16n véi do léch trung binh cia nhém 04 md hinh con lai. So séanh
do léch trong luc gitra cac cap mo hinh, nhan thiy do léch cia mé hinh GOCE-TIM-R1 va GOCE-
TIM-R6 twong ddng véi nhau. Trong khi d6, d6 léch gitra dit liéu goc véi cac cap md hinh EGM96
va EGM2008 hoic EIGEN-1 va EIGEN-6C2 c6 su chénh léch r6 rét.
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IV. KET LUAN

Dua trén két qua thuc nghiém caa nghién ctru, nhan thiy cac md hinh EGM2008 va EIGEN-
6C2 cho d0 chinh xac cao hon so vdi cac mé hinh EGM96, GOCE-TIM-R1, GOCE-TIM-RS6,
EIGEN-1. D¢ léch trung binh cua hai mé hinh EGM2008 va EIGEN-6C2 twong dong voi nhau,
nhung 18ch twong di 16n véi do 1éch trung binh cua nhém 04 mé hinh con lai. Bong thoi, so sanh
d6 lech trong luc giira cac cap mo hinh, nhan thay do léch cia md hinh GOCE-TIM-R1 va GOCE-
TIM-R6 twong dong v&i nhau. Trong khi d6, d6 léch giira dir liéu gdc véi cac cap md hinh EGM96
va EGM2008 hoac EIGEN-1 va EIGEN-6C2 c6 sy chénh léch rd rét. Hai mo hinh trong truong
toan cau EGM2008 va EIGEN-6C2 nén duogc sir dung dé tién hanh cac nghién ctu tiép theo trong
bai toan xay dung geoid/quasigeoid cho khu vuc mién Bic Viét Nam.

Nguyén nhan cha yéu caa nhan xét trén lién quan téi do chinh xéac cua hé sé ham diéu hoa
va d6 phéan giai khéng gian ctia cd&c md hinh. Cac md hinh hién dai sau nay nhu GOCE-TIM-R1,
GOCE-TIM-R6 hoic EIGEN-6C2 c6 hé s6 ham diéu hoa dugc tinh toan chinh xac hon cac mo
hinh truedc vi st dung dir liéu vé tinh GOCE. Tuy vay, hai mé hinh EGM2008 va EIGEN-6C2 c6
d6 phan giai tot hon cac mé hinh con lai (EGM2008 - bac va hang hé s6 ham diéu hoa téi 2159,
EIGEN-6C2 - bac va hang ti 1949).

~ Qua viéc s dung mot sb tuong doi nhé cac dit ligu trong luc va di thuong trong luc mat dat
dé kiém tra, danh gia, nhan thay cac mé hinh trong truong toan cau hién dai nhu EGM2008,
EIGEN-6C2 c6 d6 chinh xac cao hon khi ¢6 bac va hang cao. Do viéc ti‘ép can dir liéu trong luc
phuc vu dénh gia do chinh xac cua mo hinh trong truong toan cau gap nhicu kho khan. beé co thém
cac danh gia chuyén sau hon, can bo sung nguon dir liéu trong luc dam bao du mat do va chat
luong hon.
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CALCULATE THE GRAVITATIONAL ANOMALY BETWEEN THE MODERN
GLOBAL GRAVITY MODEL AND THE GROUND GRAVITY DATA

Ngo Thi Men Thuong
Hanoi University for Natural Resources and Environment
Abstract

Gravity data plays an important role in many different fields. Gravity surveying is the basis for
studying the shape and size of the Earth, building geodetic networks, gravity networks, and
geoid/quasigeoid models. The measurement and collection of the gravity data are complicated. To
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research and use the gravity data, it is necessary to apply the international gravity data through the
modern global gravity models. The paper presents the method to calculate the gravitational anomaly
difference between the modern global gravity model and the ground gravity data in the North of
Vietnam. From the results of the calculation of the deviation, some global gravity models that are
more suitable for the North of Vietham are EGM2008 and EIGEN-6C2. In which, the standard
deviation of gravity values determined according to models EGM2008 and EIGEN-6C2 compared
with 12 points of gravity class | respectively is 22.6 mgal and 24.5 mgal. Standard deviation of
gravity value determined according to model EGM2008 and EIGEN-6C2 compared with 28 points
provided by BGI International Gravity Organization is 34.0 mgal and 33.3 mgal respectively.

Keywords: Gravity anomaly, global gravity models, ground gravity, Earth.
Ngay nhdn bai: 10.11.2020; Ngay phan bién: 22.11.2020; Ngay chdp nhdn dang: 15.12.2020.
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TRUONG TU BINH THUONG KHU VU'C VIET NAM VA
LAN CAN TU SO LIEU VE TINH SWARM (A, C)

Lé Trwong Thanh, Lé Huy Minh, I\Iguyén Thanh Dung
Nguyéen Ha Thanh, Nguyéen B4 Vinh

Vién Vat 1y dia cau, Nha A8, 18 Hoang Qudc Viét, Nghia Do, Cau Gidy, Ha Noi
Email: igpthanh@gmail.com
Tom tit
Phirong phdp phan tich diéu hoa chom cau (Spherical Cap Harmonic Analysis - SCHA) duoc Haines

phat trién tir nam 1985. Py la phuong phdp mé hinh hod trueong tir cho mt khu vare nha dinh, ¢6 thé
ap dung duoc khdng nhizng mét phan treong tir trong nhén ma ca phan truong tir cia vo Trdi dat.

Bai béo gidi thiéu phuong phip SCHA trong mé hinh hod truong tir khu vuc Viét Nam va lan cdn,
gisi han trong khoang 90°E-130°E, 15°S-25°N. So liéu duwoc sir dung 1a cac thanh phan trwong tie
(trong nhing ngay truong yén tinh tir 1/2014 dén 12/2015) duwoc do béi hai vé tinh Swarm (A,C). Cac
ngum s6 liéu duwoc quy vé thoi diém 2015.0 theo m6 hinh truong tir chudn qudc té (IGRF) véi phan
bién thién thé ky ldy dén bdc n = 8. Cac tham s ciia phirong phap duwot lua chon phi hop véi khu
vuc nghién cizu: bac khai trién Kex= 2 cho phan truong co nguon goc bén ngoai, Kj,;= 8 cho truong
tir 6 nguon goc bén trong Trdi dat, mét nira goc chom cau G = 20°.

Két qua cua nghién cizu nay la mé hinh trieong tir binh thwong (TTBT) khu viec Viét Nam va lan cdn
nién dai 2015.0 1ng Vdi cdc song cé budc song khoang 1.000 km. Cac thanh phan cua truong teir binh
thuong khu vuee thu duoc twong tw nhu thu dwoc tir mé hinh IGRF, tuy nhién ching cé bién d¢ khac
nhau. Phan truong tir khu vuc tinh tir md hinh SCHA (E $€74 ) c6 gid tri bién d6i trong khodng tir -
139 nT dén 143 nT; nguon goc cua nd 1a mét phan trong nhan va vé Trdi dat ma mé hinh IGRF da
khéng phan danh dwoc.

Tir khoa: Trieong tir binh thiwong, phirong phép phdn tich diéu hda chém cau, vé tinh Swarm (A, C).

1. MO PAU

Truong tr binh thuong cua mot khu vuc bao gom truong chinh ¢ nguon goc trong nhan,
truong lyc dia va truong khu vyc. Viéc xay dung ban dd TTBT cho tung khu vuc hay mdi quéc
gia rat quan trong, né dwoc st dung trong hang hai, hang khong hay tinh truong di thuong tir
phuc vu nghién ciru cau trac dia chat, tim kiém khoang san, nghién ctu tang dién ly... Trudc
day, dé tinh TTBT cho mot khu vuc thudng sir dung s liéu tai mang ludi cac diém do 1ap trong
khu vuc va sit dung mot sé phwong phap nhu: phén tich da thirc, phwong phap phan tich diéu
hoa hinh chir nhat,...

Phuong phap SCHA dugc Haines phat trién tir nim 1985 [8] va cho dén nay da c6 rat nhiéu
cong trinh duoc cdng bd khi cac nha khoa hoc sir dung phuong phap SCHA dé mé hinh hoé
truong tir cho cac khu vuc hay qudc gia khic nhau nhu: Canada [9,10,15]; cho chau Au
[5,11,12,17, 26, 27]; Nam Cuc [24, 25]; cho chau Phi [13,14]; chau A [1, 4, 6, 7] va nhiéu khu vuc
khac [18, 21]. Trong thoi gian qua, ciing da c6 nhiéu nghién cuu su dung so ligu truong tir thu
duogc trén c4c vé tinh ¢ mé hinh héa truong tir trén mat dat nhu [19, 22, 28]. Lan dau tién tai Viét
Nam, chang t6i dd nghién ctu va 4p dung phuong phap SCHA nay cung voi s6 liéu vé tinh
CHAMP dé xay dung md hinh TTBT ciing cho khu vuc Viét Nam va 1an can tai nién dai 2007.0
[20] va tir d6 cho dén nay chiing ta chwra ¢ bét cir mot mé hinh TTBT nao tiép theo.
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Do vay, nghién cau nay st dung phuong phap SCHA dya trén sé liéu trudng tir thu duoc
trén 2 vé tinh Swarm (A, C) dé xay dung mé hinh TTBT cho khu vyc Viét Nam va Ian can tai nién
dai 2015.0 ciing nhu mot s6 nhan xét vé higu qua cua phuong phap SCHA khi so séanh vai truong
tir tinh tir mé hinh voi truong tir thu duoc tai cac dai dja tir trén mat dat caa Viét Nam va so véi
truong tir tinh duoc tir md hinh toan cau IGRF-12.

II. PHUONG PHAP PHAN TiCH PIEU HOA CHOM CAU

Phuong phap phén tich diéu hoa cau (Spherical Harmonic Analysis - SHA) duoc Gauss dua
ra nim 1893, ddy 1a mot phuong phap phd bién dé mé hinh hoa truong tir trén toan cau. Nhung khi
md hinh hod truong tir cia mot khu viee nho, véi chudi sé liéu dung dé nghich déo chi tap trung tai
mét ving nho, viéc 4p dung phuong phap SHA s& rat kho khan va hon nira dé nghién ciru chi tiét
hon cho mét khu vue doi hoi phai mé hinh hda mét phan truong tir cia 16p vo Trai dat nghia 1a
cin quan tim dén song 6 budc séng nho hon thi phuong phap SHA khéng dap Gmg dugc. Bé khic
phuc nhiing nhuoc diém nay, Haines [8] di dua ra mot phwong phép giai phuong trinh Laplace
trén mot chom cau 1a mot ving nho trén bé mat Trai dat va ngay nay duoc goi la phucmg phéap
phan tich diéu hoa chom cau. Theo Haines, trong hé toa d6 cau thé V trén mot chom cau c6 dang:

int

n (m)+1
V(r,0,4)=R ZZ( j Py (C0s0) g cos(mg) + h™ sin(mg)

k=0 m=0

ext

Ny (m)
+R ZZ( ] Pnrk“(m)(cose) g, cos(mg) + h"¢ sin(mg) (@)

k=1 m=0

v6i Re 12 ban kinh Trai dat, an(m) 1a ham Legendre lién két loai mot c6 hang m nguyén con n,(m)
khong nguyén. Tham sb n(m) phu thuoc vao m, k va Kpax (Kmax 12 bac cuc dai dé khai trién
chudi). Cac h¢ sdg", h, g, b c6 don vi 1a nT va dugc x4c dinh bang phuong phép binh

phwong nho nhat cac sé liéu thu dugc trong khu vuc &ng véi giai phuong trinh tuyén tinh dang:
y=Am+e @)

V&I Y 1a vecto céc gia tri quan sat, € 3 vecto sai sé, m 1a ma tran cot cc hé sb g™, h™ , g™,
hT™ phai tim, A 1a ma tran chuyén vi gom A= (A, Az, As,...., A, ) Véi n 1a kich thudc caa chudi s6
liéu da cho. Néu gigi han khai trién (1) den s6 hang Kmax thi s6 cac hé sé can tinh toan la
(Kmaxt1)2. Trong nghién cau [20] trinh bay rat chi tiét vé phuong phap SCHA ciing nhu qua trinh
nghich dao s6 liéu tim nghiém bang phwong phéap binh phuong nho nhat.

Do léch binh phuong trung binh (RMS) giita s6 liéu thanh phan j tinh tir mé hinh SCHA
(E5™ ) va s6 ligu thu duoc trén vé tinh (EP®*) bang cdng thuc sau:

n
RMS, = \/iz EsCHA _g0Bs ® ®)

i=1

Vv6i n 12 s6 diém quan sat.
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Theo Hains [8], trudc khi nghich dao s6 liéu, nén loai bo phan truong c¢6 pham vi trén toan
cau nhd mé hinh IGRF (phan trudng c6 budc séng khoang 3.000 km) s& lam cho qua trinh nghich
da0 s6 liéu nhanh hoi ty hon. Trong nghién ctru ndy sir dung md hinh IGRF-12 va lay dén bac m=8
cho bién thién thé ky. Va phan truong dugc sir dung dé tinh cac hé sé chom cau dugc tinh nhu sau:

AE; =E}® —E°F (4)

V6i AE; 1a truong tir thanh phan j tir duoc sir dung dé tinh toan; EP® 1a truong quan sat duoc trén
vé tinh Swarm(A, C); E;° 14 trudng tir tinh tir mo hinh IGRF-12.

I1I. LUA CHON SO LIEU VE TINH SWARM (A,C)

Dé sir dung phuwong phap SCHA trinh bay & trén cho viéc xay dung md hinh TTBT cho khu
vuc Viét Nam va lan can, trong nghién ctu nay st dung sé liéu cac thanh phan bac (X), thanh
phan dong (Y), thanh phan thiang ding (Z) va trudng toan phan (F) cia truong tir thu duoc trén hai
vé tinh Swarm (A, C) trong vong 2 nam (tir ngay 01/01/2014 dén ngay 31/12/2015). Céc sb lieu
dugc lya chon trong gidi han theo kinh tuyén tir 90°E dén 130°E, theo vi tuyén tir 15°S dén 25°N
(Hinh 1), dién tich trén bao gém toan bo phan dét lién mot s6 qudc gia trong khu vuc nhu Viét
Nam, Thai Lan, Malaysia, Philippin, Indonesia,... va bao tron viing Bién Pong va lan can. V& mit
dja chan thi khu vuc nghién ciru trén bao gdom hai vanh dai dong dét 16n nhat hanh tinh 1 phan
Tay Nam cua vanh dai Thai Binh Duong kéo dai tir Pai Loan, qua quan dao Philippin téi Bong
Timor va phan cudi cua vanh dai dong dat Dia Trung Hai - Himalaya - Myanmar - Andaman -
Sumatra - Java - Timor.

25 1=

20f

90 95 100 105 110 115 120 125 130
Kinh tuyén
Hinh 1. Khu viec nghién cizu va s ligu Swarm (4) trong 2 thang dau nam 2014

(chdm den) va vi tri 2 dai dia tir ciia Viét Nam (ng6i sao)
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S6 lidu vé tinh Swarm (A,C) trong khu vuc trén duoc lya chon vao nhimng ngay truong tir
yén tinh, chi s6 K, < 3" va gié tri Dst nam trong khoang -20 nT dén 20 nT va trong khoang thoi
gian quanh giita dém dia phuong (tir 22 gio dém dén 5 gio sang ngay hdm sau). Viéc lya chon nay
dam bao truong do cac hé dong bén ngoai Trai dat gay ra 1a nho nhit va tranh duoc hiéu tng nhiéu
loan tir. Toan bo sé liéu thu duoc trén vé tinh Swarm (A, C) thoa mén cac diéu kién trén trong
vong 2 nam bao gdm 61,312 diém do voi d6 cao quy dao vé tinh thay doi trong khoang 420~450
km. Hinh 1 biéu di&n khu vuc nghién ctru va cac diém sé liéu thu duoc trén vé tinh Swarm (A)
trong 2 thang dau nam 2015. Véi téc do ldy mau 1 gidy mot s liéu va quy dao vé tinh nghiéng
87,35° vai vé tinh Swarm (A) va 87,95° véi vé tinh Swarm (C), tap hop s6 liéu ma nghién ctiu nay
hau nhu phu kin toan bd khu vire nghién cu.

Céc sb lidu dugce do dac lién tuc trong khoang thoi gian 2 nam, dé loai bo anh huéng cua
bién thién theo thoi gian ching t6i tién hanh dua toan bo s6 ligu vé nién dai 2015.0 (tic 1A thoi
diém 0h0O0 ngay 01/01/2015), viéc quy nap nay duoc thuc hién bang viéc sir dung céc hé sé khai
trién trudng Chuan qudc té IGRF-12 khai trién dén bac m = 8 ddi Vi bién thién thé ky [23]. Tiép
theo, toan bo s6 liéu s& duoc loai bo phan truong c6 pham vi toan cau nho md hinh IGRF-12 duoc
khai trién dén bac 13 tinh tai thoi diém twong ung.

Do mat d6 s6 liéu thu dugc trén vé tinh Swarm (A,C) day dic nén tai ciing mot diém co thé co
nhiéu s6 lidu c6 gia tri khac nhau va c6 d6 cao khac nhau ciing nhu do s6 lidu dau vao dé nghich dao
quéa Ién may tinh khong dap vmg duoc, do vay trudc khi tinh toan phai luéi héa chudi sb liéu, twong
tu nhu trong nghién ctru ciia Rotanova va Odintsov [17] hay Duka [5]. Toan bo 61,312 diém do trén
s& duoc ludi hod véi kich thude ludi theo kinh tuyén va vi tuyén 1a 0,2°%0,2°. Viéc lua chon kich
thudc 6 nhu trén dam béao trong 6 déu cd it nhat mot diém s6 liéu, gia tri cia mdi 6 duoc lay 12 gié tri
trung binh cua tat ca cac diém quan sat ¢ trong 6 va gi tri trung binh nay duoc coi nhu gia tri
trudng quan sat ¢ tm caa 6 ludi. Dé loai bo nhitng gia tri co do léch 16n so véi céc gid tri con lai
trong 6 ludi, cac gia tri léch qua £2,51nT (va £5 km theo do cao quy dao) so Vvéi gia tri trung binh
tuong tmg trong 6 ludi s& duoc loai bo. Sau qua trinh lya chon trén, sé diém sb liéu con lai dé tinh
trung binh cho moi 6 ludi 1a 52,973 diém. Trong nghién ciru ndy, chung t6i ciing da thir sir dung s6
liéu khong duoc ludi hda va da ludi hoa dé tinh toan thi nhan thiy rang do léch binh phuong trung
binh khi sir dung s6 liéu dugc ludi hda nho hon 1,63nT so véi s6 liéu chua ludi hda.

IV. KET QUA VA THAO LUAN
4.1. M6 hinh TTBT khu vuc Viét Nam va 1an can nién dai 2015.0

Trudc khi tinh toén, cong viéc quan trong 1a lya chon cé4c tham s cua phuong phap SCHA
sao cho phu hop véi khu vuc nghién cau va lam gidam thoi gian tinh toan nhung van dam bao mé
hinh hoéa dugc phan trudng tir can quan tm, gém mot s6 tham s chinh sau day:

- M6t nira géc chom cau 6,: do khu vuc nghién ctiu (Hinh 1) nam trai rong trong khoang 40°
theo kinh tuyén ciing nhu theo vi tuyén nén chon 0= 20° 1a du dé pha kin dién tich quan tam va
tam cua chom cau tai vi tri: 5°N va 110°E.

- Lua chon Key dé tinh phan trudng do céc nguon bén ngoai Trai dat gay ra: twong tw nhu
trong nghién ciru cia Kotzé [13], ching t6i chon bac K= 2 dé tinh phan truong tur do cac nguon
bén ngodi Trai dit gdy ra va duoc trinh bay trong Bang 1. Theo d6, hé s6 dau tién

g€ =15.49 nT n6 kha gan véi gid tri g%¢=16.91xT tinh tir s6 ligu vé tinh Orsted cua Kotzé va n6

nho hon nhiéu so Vvéi gia tri gV¢=20.4nT cua Langel and Estes [16] st dung s6 lieu vé tinh
MAGSAT.
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Bang 1. Cac hé sé & " img véi phdn trirong ngoai

K|{m| ngm) gl | he
1]0]| 6.3832| 15.49

11| 48432|-4.21| -3,98
2| 0104885 | -5.13
2|1]10.0815| 0.77 ] 1,29
2|2 | 83553 -0.11] -0,21

- Lya chon bac Kiy tinh truong tir c6 ngudn goc bén trong Trai dat gay ra: ching toi da tinh
d6 léch binh phuong trung binh (RMS-X, RMS-Y, RMS-Z) @ng voi thanh phan X, Y, Z cua
truong tir giita mé hinh va s liéu vé tinh véi Ky thay di tir 1 dén 10 nhu trén Hinh 2. Nhan thiy
rang, khi Ki,; > 8 thi gia tri RMS cho ca ba thanh phan cua truong tir déu nho dan va kha 6n dinh,
vi vay dé dam bao thoi gian tinh ching toi chon Ky = 8. Trong Bang 2 trinh bay 81 hé sé cua
phuong phap SCHA ting véi truong tir ¢ nguon goc bén trong Trai dat. Theo nghién ciu cua De
Santis [3], gia tri cua hé sé diu tién go" phu thude vao bién do cua truong tir khu vyc nghién ciu
va nira go chom cau 6. Vi khu vuc nghién ctu ndy, va lya chon 6,=20° chiing ta thu duoc
gl =261.18 nT Vi s6 ligu trén vé tinh Swarm (A,C). Gid tri ndy gan véi gia tri gd* =358.5 nT tinh
bai Gu va nnk. [7] cho khu virc Trung Quéc (6, = 30°).
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Hinh 2. Gia trj RMS tinh tir 1-10 cho thanh phan X (ti giéc), Y (tam giac),
Z (cham tron) cua truwong tir khu vic.

Khi biét duoc cac hé s diéu hoa chom cau, chling ta c6 thé tinh dugc gia tri cia cac thanh phan j
Cua truong EfC”A tinh tir m6 hinh SCHA. Nhu vay truong tir khu vuc £ j’?GF dugce tinh nhu sau:

RGF _y~SCHA | 1~ IGRF
E;7 =E7+E

(5)

Vi EIF 1a phan j cta trueong tir tinh bang mé hinh IGRF-12 nhu di noi & trén.
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Bdng 2. Cac hé sé &+ " g véi phan trweong bén trong

k m gkm,i hkm,i kK |m gkm,i hkm,i k m gkm,i hkm,i
010 261,18 510 ] -200,12 712 -2,07 | -31,01
110 -152,12 5] 1| -31536 51,17 713 -4,11 | -10,11
1)1 -160,12 | 64,37 512 140,11 -72,1 714 -9,29 -11,2
210 205,11 513 -81,55 -87,16 715 15,72 5,41
2 109 48 | -59,22 514 50,67 | -26,51 716 -9,55 -5,11
22 -55,11 | 15,12 515 19,12 11,52 717 -1,13 3,51
310 -302,12 610 90,13 810 1,02

3|1 -389,29 | 70,25 61 162,37 | -39,12 811 1,16 -3,25
3|2 162,26 | -35,15 6|2 -50,60 59,17 812 3,17 1,64
313 -15,23 | -44,46 6|3 78,32 46,4 8 |3 0,11 -2,42
410 477,65 6|4 -71,96 21,42 8 | 4 -1,22 3,8
411 211,58 | -60,13 6|5 -25,46 28,41 8 15 -4,6 1,11
4|2 -212,1 | 60,75 6|6 20,41 -8,4 8|6 2,56 0,12
413 54,22 | 81,95 710 -85,1 817 -1,06 -1,02
41 4 -6,27 | 20,14 7011 -59,2 14,22 818 0,37 -0,25

Két qua tinh TTBT ERGF cho khu vuc nghién ctu tai nién dai 2015.0 dwoc biéu dién trén

Hinh 3a, b, ¢, d, e, f ng véi cac thanh phan D, I, X, Y, Z, F cua trudng tir. Tir cac hinh vé& nay, c6
mot s6 nhan xét vé bién do ciing nhu hinh dang duong ding tri caa truong tir khu vue nhu sau:

- D6 tir thién D (Hinh 3a): bién d6 bién ddi trong khoang tir -5,41° dén 2,67°. Thanh phan D
c6 gia tri 1on nhat nam & phia Bong Nam khu vyc nghién ciru, phia Bic cia Viét Nam cac duong
dang tri cong véng xudng dudi, con phia Nam thi cong vong 1&n trén. Trén toan lanh thd Viét Nam
thanh phan D mang gié tri am, duong dang tri D = 0° nam & phia Pong Nam cua Viét Nam.

- P tir khuynh I (Hinh 3b): bién do bién ddi trong khoang tir -48,52° dén 38,85°. Cac dudng
dong mirc kha song song va cach déu nhau. G6c | nho nhat ¢ phia Nam va tang dan khi 1én phia
Bac. Trén toan lanh tho Viét Nam thanh phan | mang gia tri duong, duong dang tri | = 0° nam sét
phia Nam cua Viét Nam.

- Thanh phan béc X (Hinh 3c): bién d¢ bién déi trong khoang tir 32005 nT dén 41582 nT.
Thanh phan X c6 mot cuc dai tai vi tri (8,5°N, 97,3°E).

- Thanh phn dong Y (Hinh 3d): bién d¢ bién doi trong khoang tir -3354 nT dén 1642 nT. Céc
duong dong mirc cua Y kha giong véi do tir thién D, trén toan lanh tho Viét Nam Y c6 gia tri am.

- Thanh phan truong thang ding Z (Hinh 3e): bién d6 ndm trong khoang tir -36344 nT dén
29551 nT. Hinh dang duong dang tri cia Z gan giong voi do tor khuynh |, Phia bac Viét Nam dat
gia tri lon nhét, sau d6 gia tri giam dan xudng phia nam va duong Z = 0 ndm xung quanh vi tuyén
8°N, tiép theo Z dat gia tri am.

- Truong toan phan F (Hinh 3f): c6 do I6n trong khoang tir 38692 nT dén 49186 nT. Cac
duong dang tri c6 xu huéng thua dan khi vao ving vi d6 & trung tdm khu vyuc nghién ciru, viing c6
gia trj thip nhit nam & phia Bong mién Nam cua Viét Nam xung quanh vi tuyén 8°N va dinh cuc
tiéu nam ¢ phia dong cuia Philippin dat gié tri nho nhat 1a 38692 nT.
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Do léch binh phuong trung binh (RMS) cua céc thanh phan D, I, X, Y, Z, F gitta md hinh
SCHA va s ligu vé tinh tai nién dai 2015.0 duogc tong hop trong Bang 3. CAc gia tri nay kha nho
va nho hon so véi cac két qua tinh caa Korzé [14] véi 4.1 phdt véi thanh phan D, 16,6 nT véi F;
22,7 nT voi Hva 17,9 nT véi Z.

Bdng 3. Gia trj RMS giiza md hinh SCHA va s6 liéu vé tinh Swamr (A,C) ¢ng véi cac thanh phan
(D,1,X,Y,Z,F) ciia trieong tir

RMS-D | RMS-I | RMS-X | RMS-Y | RMS-Z | RMS-F

(phat) | (pht) (nT) (nT) (nT) (nT)
TTBT Nién dai 2015.0 2,9 18 3,2 3,8 4,4 11,5
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Hinh 3. Truong tir binh thuong khu vuc tai nién g‘z’ai 2015.0
(Ky hiéu: Lat.: vi tuyén; Long.: kinh tuyén)

4.2. So sanh véi trweong tir thu dwgrc tai cac dai dia tir cia Viét Nam

Dé khang dinh sy chinh xé&c cua phuong phap, nghién ctru nay tién hanh so sanh TTBT tinh
bang phuong phap SCHA véi s6 lidu truong tir thu duoc tai dai dia tir Pht Thuy (PHU, toa do
21,2°N, 105,57°E) va dai xich dao tir Bac Liéu (BCL, toa do 9,28°N, 105,73°E) khi ca hai dai dia
tir nay déu sir dung may ghi tir hién sé c6 do chinh xac cao. Tuong ty nhu véi $6 liéu truong tir thu
dugc trén vé tinh Swarm (A, C), véi s6 lidu truong tir ghi duoc 2 dai dia tir nay déu duoc lra chon
vao gitra dém dia phuong tir 20h00 dém dén 05h00 sang hdm sau vao nhiing ngay truong tir yén
tinh (chi s6 Kp < 3 va |Dst| < 20 nT). Bang 4 1a gia tri RMS cua cé4c thanh phan X, Y, Z cia truong
tir tinh dugc tir md hinh SCHA va s6 liéu tai PHU va BCL. Luu Y rang truong tir tinh dugc tir md
hinh SCHA da duoc tinh tai bé mat Trai dit, cac gia tri nay 1a kha nho so véi gid tri truong tir cua
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khu vye nay diéu nay cling cho thdy su hop Iy cua viéc s dung s6 ligu vé tinh dé md hinh héa

truong tir khu vyc trén mat dat.

Bdng 4. Gia tri RMS giiza m6 hinh SCHA va sé liéu tai dai dia tir PHU va BCL ung véi cac thanh
phan X, Y, Z cia truong tur

RMS-X (nT) | RMS-Y (nT) | RMS-Z (nT)

PHU 2,25 3,14 2,51

BCL 3,12 3,05 2,92

4.3. So sanh trwong tir toan phan khu vuc tir md hinh SCHA va IGRF-12

Tiép theo, tién hanh so sanh TTBT thanh phan truong toan phan tinh tir phuong phap SCHA
ERSF (Hinh 3f) da néu & trén véi tir md hinh IGRF-12 £I9%F (Hinh 4a) & cung nién dai 2015.0 va
tai bé mat Tréi dat. Tir 2 hinh ny chiing ta nhan thay rang hinh théi bién ddi ctia cac duong dang tri
kha giong nhau ching chi kh&c nhau veé bién do. B¢ chénh Iéch vé bién do cua 2 ban do nay chinh la
phan truong tir tinh duoc tir phuwong phap SCHA ESMA dugc biéu dién trén hinh 4b. Tir hinh nay
chling ta thy gia tri £5°HA bién doi trong khoang tir -139 nT dén 143 nT. Toan bo khu vyc nghién
cliu, £5MA chu yéu c6 gid tri am (dudng nét dit) va chi ton tai hai khu vuc ma 54 c6 gia tri
dwong 1a khu vuc viing bién phia Bac Philippin va Nam dao Dai Loan va khu vuc phia Bong Nam
Indénéxia. Nhirng ving c6 bién do I6n phai chi y dén vung Mianma, Philippin, trung tdm Bién
Dong, Indonéxia,... Vi bién do ciia £5HA trong khoang gan =130 nT nhu da thy, 16 rang néu
dung m6 hinh IGRF nhu 1a md hinh truong tir binh thuong trong khu vuc, truong di thuong sé chénh
léch kha nhicu so véi truong di thuong thu duoc v6i trudng binh thuong thu dugc bang phuong phap
phan tich diéu hoa cau da trinh bay. Nhu vay c6 thé khang dinh gia tri cia cuong do truong tir toan
phan g5HA da phan dnh mot phan truong tir cua nhan va 16p vo Trai dat va mot phan truong mang
tinh khu vire ma mé hinh truong tir toan cau IGRF da khong phan anh dugc.

a) b)

25

Kinh do

-15
90 95 100 105 110 115 120 125 130
Kinh d¢

Hinh 4. a) Trwong toan phan tinh tir mod hinh IGRF-12;
b) Gia trj trurong toan phan 54 tinh tir m6 hinh SCHA
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V. KET LUAN

Bai bao nay str dung phuong phap SCHA dé mé hinh ho4 truong tir khu vuc Viét Nam va
lan can tu s6 liéu thu duoc trén vé tinh Swarm (A, C) cho nién dai 2015.0. Viéc lua chon cac tham
s6 ciia phuong phap SCHA nhu: goéc chom cau 0, = 20° vi tri tm chom cau (5°N, 110°E), h¢ sb
Kea = 2 V6i truong tir c6 nguon goc bén ngoai va Ky = 8 Vi truong tir ¢6 nguon gdc bén trong
Trai dat gy ra chling ta c6 thé tinh dwoc cac thanh phan ciia treong tir binh thuong tai bé mat Tréi
dat. Tur cac két qua trén chdng ta cd thé rat ra mot s6 két luan chinh sau:

- Viéc lya chon kich thuéc 0,2°%0,2° dé ludi hda s6 liéu truée khi tinh todn da lam giam
dang ké gia tri do léch binh phuong trung binh gitta mé hinh va s6 liéu thu duoc trén cc vé tinh.

- Céc thanh phan D, I, X, Y, Z va F cua truong tir khu vyc (EJ.RGF)tinh tr md hinh SCHA
kha twong ddng vai tir md hinh IGRF (EJ!GRF), gia tri RMS giita m6 hinh SCHA va sé liéu thu
duoc trén vé tinh Swarm (A, C) la kha nho véi 2,95 phat, 1,83 phat, 3,22 nT, 3,83 nT, 4,41 nT va
11,54 nT tuong Ging.

- Giatri RMS gifya md hinh SCHA va sb liéu thu dugc tai 2 dai dia tu cua Vigt Nam (PHU,
BCL) ciing kha nhd, di€u nay chung té ching ta hoan toan c6 the s dung so liéu vé tinh d€ mo
hinh hoa truong tir khu vuc trén bé mat Trai dat.

- Truong tir toan phan £59A tinh tir m6 hinh SCHA trong khoang tir -139 nT dén 143 nT.
Dy chinh 1a phan truong c6 nguon goc trong nhan hay cia Ip vo Trai dat ma véi mo hinh IGRF
khong biéu dién dugc.

_ Tuy nhién, nghién ctu nay moi str dung s ligu vé tinh, tuy mét do s6 ligu rat cao, phan b6 kha
dong deu nhung d6 chinh xac cua phép do con han che. Trong thoi gian t6i, ching t6i s& sir dung
phuong phap nay ép dung cho toan b¢ so liéu truong tir cua Viét Nam (s6 lidu tai cac dai tram dia tir,

s li¢u do 1ap, tir hang khong, tu trén bién,...) & mo hinh hoa truong tir cho khu vuc cling nhu sir
dung két qua nay dé nghién ctu vé bién thién thé ky hay tinh toan di thuong tir khu vuc.
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Nghién ciru nay dugc hoan thanh véi sy hd trg kinh phi tir dé tai cap Vién Han lam Khoa
hoc va Cong nghé Viét Nam, ma s6 VAST05.01/18-19.
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THE NORMAL GEOMAGNETIC FIELD OVER VIETNAM AND ADJACENT AREA
FROM Swarm SATELLITE OBSERVATIONS

Le Truong Thanh, Le Huy Minh, Nguyen Thanh Dung,
Nguyen Ha Thanh, Nguyen Ba Vinh

Institute of Geophysics, Vietnam Academy of Science and Technology, Vietnam
Abstract

Spherical Cap Harmonic Analysis (SCHA) was developed by Haines from 1985, it has become a
well-known technique for modeling of regional geomagnetic field, which consists of not only the main
geomagnetic field, but also a part of the crustal field.

In this paper, we apply the SCHA method for modeling magnetic field over Vietnam and adjacent
area (p: 15°S-25°N, 1: 90°E-130°E) by using magnetic data recorded on Swarm(A,C) satellites. The
characteristic parameters of the method were set at the maximum index Ke=2 for external field,
Kin=8 for internal fields, the spherical cap half-angle ,=20°.

The regional geomagnetic field over Vietham and adjacent area are modeled for the 2015.0 epoch
with wavelength about 1.000 km. Comparison between the SCHA regional geomagnetic field
intensity with those from International Geomagnetic Reference Field (IGRF) was carried out.

The geomagnetic field intensity (£ 5" )from SCHA model varies between -139 nT and 143 nT for

epoch 2015.0, it is consists of a crustal field and a party of the core field. The results confirm the
stability of the SCHA method and it is well-known technique for modeling of regional geomagnetic
field.

Keywords: normal magnetic field, Spherical Cap Harmonic Analysis, Swarm (A,C) satellite.
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SU BIEN POI CUA STRESS NHIET TAI VIET NAM
GIAI POAN 1961-2011

Vii Thi H6ng Nhung?, Ngé Birc Thanh?

'Khoa Cac khoa hoc lién nganh, Pai hoc Qubc gia Ha Noi
*Trudng Pai hoc Khoa hoc va Cong nghé Ha Noi,
Vién Han 1am Khoa hoc va Coéng nghé Viét Nam

*Email: thanh.ngo-duc@usth.edu.vn

TOm tit

Stress nhiét 1a sw tdc dong tong hep cua nhiét dg, dé am twong doéi @é mo ta mite dé cam nhiét cua
con nguoi V6i thoi tiét va khi hu. Nghién cuu nay da khdo sét sw phan bg khong gian va xu thé bién
déi cua stress nhiét &p dung chi so nhiér d¢ bau wét (TW) trén Vi¢t Nam trong giai doan 1961-2011.
Dit liéu dwoc sir dung bao gom nhiér d@é khong khi ngay va do am twong doi ngay tir 61 tram khi
trong. Két qua cho thdy sw gia tang cua stress nhiét ¢ hau hét cac tram khi tirong tgi Viét Nam va
tang nhanh hon vao mua déng (thang 12 - thang 1 - thdng 2 nam sau) so voi c&c mua khéc trong
nam. Sw gia tang cua stress nhiét chai yéu |1a do nhiér dg ting trong khi sw déng gép cia dg am twong
doi la khong dang ké. S6 ngay stress nhiét ¢ cac khu viec mién Nam cao hon cdc khu vuc Khac cua
Viét Nam trong giai dogn trén.

Tir khéa: Stress nhigt, nhiér @ bau wét, bién dsi khi hdu, Viét Nam.

1. MO PAU

Sy nguy hiém ddi véi sicc khoe dén tir nhiét do cao c6 thé dian dén nhiing thiét hai khon
luong vé ngudi [1]. Mot s6 vi du c6 thé ké nhu dot nang nong & chau Au ndm 2003 da cudp di hon
70.000 sinh mang va tc dong manh nhat & Phap [2-4], dot nang néng dién ra & Nga vao mia hé
nam 2010 da khién ty 16 mic bénh lién quan dén song nhiét ting gip séu lan [5] va da cudp di
khoang 56.000 sinh mang [5]. Gan day, nhiét d6 ting cao di xay ra & Uc vao nam 2011 va 2013,
Tay Nam Hoa Ky nim 2013, & An Do, Pakistan va cac khu vuc khac cua Trung Dong vao nim
2015 va 2016 [6, 7] va mot lin nira & chau Au vao mia hé nam 2017, nam 2019 giy nén cai chét
ctia hang nghin ngudi [8, 9]. V& mit sinh hoc, co thé khong thé chiu dugc nhiét d6 cao, vi vay khi
nhiét do khong khi vurot ngudng cuc dai ma co thé co thé chiu dung hay vuot kha niang diéu hoa
than nhiét thi s& tac dong truc tiép dén sic khoé [10] dan dén nguy co tir vong [11-13]. V& mat xa
hoi, ciing voi néng 1én toan ciu, suc khoe va cudc sdng cua hang triéu ngudi dang bi de doa
nghiém trong [14], s6 lugng cic ca nhap vién va tir vong lién quan dén stress nhiét ngay cang ting
[9, 17]. Chinh vi vay, nghién ciiu ra su thay dbi cua stress nhiét trong bbi canh bién doi khi hau
(BPKH) trd nén quan trong.

Trong nhitng nam gin day, da c6 mot s6 cong trinh chi trong nghién ciru vé stress nhiét, su
bién doi cua n6 dya trén cac bién khi tugng. Nghién ciru cia Wu va cong su (2017) [15] danh gia
stress nhiét dya trén chi s ET thong qua xem x¢ét tac dong cua nhiét do, do a am tuong déi va toc do
gi6 trén toan lanh thd Trung Quéc. Ciing thong qua nhiét do hiéu dung ET, Zhang va cong su [16]
sir dung b dir liéu hang ngay vé nhiét do khong khi, d6 4m twong doi va téc do gi6 tir 518 tram
trong giai doan 1960-2016 trén khip Trung Qudc dé phan tich anh huong cia cac diéu kien khi
hau khac nhau di véi ET. Nghién ctru cia Im va cac cong su (2017) [17] danh gia stress nhiét dua
trén chi sé nhiét do bau wot Tw tai ving Nam A st dung chudi sé lidu quan tric tir 1976-2005 va
s6 liéu du tinh trong twong lai. Két qua cho thiy nhiéu ving & Nam A c6 gié tri Tw cao vao cudi
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thé ky 21. Nghién ctu ciia Lou va Lau [18] danh gia nhing thay doi ciia stress nhiét & cac khu vuc
d6 thi phia Péng Trung Qudc va cac hiéu tmg d6 thi hoa, cho thdy cac khu vuc d6 thi déu c6 xu
hudng gia tang ap luc nhiét trung binh va tan sut cua nhitng ngay va dot stress nhiét trong giai
doan 1971-2014 dwa trén dir liéu dugc lay tir 242 khu vuc d6 thi va di liéu cua gan 2.000 tram
khi twong. Nghién ctu cia Argueso va cong sy [19] danh gia mdi quan hé giira d6 thi hoa dbi
V6i stress nhiét trong boi canh bién doi khi hau ¢ khu vuc Sydney cho thdy mo rong do thi dan
den tang nguy co stress nhi¢t. Nghién cuu cua Sarah va cac cong sy (2016) xem xet mot sb chi
sb nhiét dé xac dinh mac do stress nhiét cua nguoi lao dong tai Da Nang [20], két qua cho thay
nhiét ¢ ban dém qua cao sau nhitng ngay nang nong khién cong nhan khéng thé phuc hoi va
dan dén stress nhiét.

Tai Viét Nam, mot s6 nghién cau vé su bién doi cua cac yéu té khi tuong trong qué khir da
dugc thuc hién. Nghién ctu su bién dbi cua nhiét do trén toan lanh th Viét Nam, theo Nguyén
Puc Ngit va cong su [21, 22], nhiét d6 trung binh (1958-2008) di tang Ién tir 0,5-0,7 °C va ting
nhiéu vao mua déng hon mua hé. Nghién ctru phan tich sy bién d6i nhiét do cuc tri & Viét Nam
giai doan 1961-2007, Hd Thi Minh Ha va Phan Vin Téan (2007) [23] di chi ra mic do va xu thé
bién thién khong dong nhat trén toan lanh thd. Toc do ting cua nhiét do cuc tiéu nhanh hon nhiéu
s0 véi nhiét @6 cuc dai. Ngo Buc Thanh (2014) [24] danh gia mot cach dinh lugng do bat dinh
trong du tinh céc hién twong cuc doan tir cdc mo hinh khi hau khu vuc. Két qua chi ra cung véi su
gia tang cua nhiét do, sb ngay ning nong ciing ting 1én trong twong lai v6i mic ting khac nhau
gitra cac mo hinh.

Nhu vay, trén thé gisi nhiéu nghién ctru vé mirc d6 stress nhiét da phan tich cac van dé co
ban nhu mdi quan hé giita tri s6 nhiét do, tri s6 d6 4m va tri sb téc do gié dén stress nhiét, sy bién
ddi cua stress nhiét, du tinh chi sb stress nhiét trong tuong lai théng qua cic mé hinh khi hau,...
Mot trong nhitng méi quan tdm chinh cua c4c nghién ciru 1a sy bién doi stress nhiét tai nhitng khu
vuc dia Iy hoidc khu trd trong mét s6 nganh cu thé duoc cho 1a anh huong manh khi nhiét do ting.
O Viét Nam, nhiing cdng trinh nghién ciru vé cac yéu té va hién tuong khi hau trong bdi canh
BBKH toan cau chu yéu bao gdm cac nhom bai toan Ién: 1) ban chit, nguyén nhan, co ché vat ly
ciia BDKH; 2) dénh gia tic dong ciia BDKH, tinh dé bi ton thuong do BPKH va giai phap thich
ng; va 3) giai phap, chién Iuoc va ké hoach hanh dong nham giam nhe BPKH [25]. Nghién ctu
nay thugc vé nhom bai toan tac dong ddi véi Viét Nam, phan tich sy bién doi cua stress nhiét va
mbi lién hé ciia nd véi cac hién tuong khi hau trén pham vi lanh thd Viét Nam.

I1. SO LIEU VA PHUONG PHAP NGHIEN CUU
2.1. S6 liéu

Ngudn sé liéu duoc sir dung gom bo sb liéu quan tric theo ngay tai mot sé tram khi twong
Vigt Nam, bao gom cac yéu to: nhiét do trung binh ngay tai 2 m va do am tuwong di trung binh ltc
13 gio. Céc dit lidu khuyét thiéu duoc gan gia tri -99. Xét thuc té vé kha ning khai thac, chét
lwong sb lidu va tinh ¢ thé dai dién, trong s6 gan 200 tram khi twong ctia Viét Nam, nhiéu tram c6
do6 dai chudi sb liéu khong ddng nhat, mot sb tram c6 do dai chudi sb ligu ngay qua ngan hoic bi
gian doan nhiéu. Do vay, trong nghién ctu nay, s6 liéu tir 61 tram thudc 7 phan vang khi hau Viét
Nam thoi ky 1961-2011 di duoc lva chon. Luu y rang danh sach cac phan viing khi hau duoc ky
hiéu tir 1 dén 7 dé thuan tién cho viéc tinh toan, trong khi theo Nguyén Buc Ngir va Nguyén
Trong Hiéu (2013) [26] c&c phan viing dugc ky hiéu 13 B1 dén B4 cho khu vuc phia Bic va tir N1
dén N3 cho khu vuc phia Nam. Hai cach ky hiéu duoc hiéu tuong duong nhau.
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2.2. Phwong phap nghién ciru

Nghién ctu ndy sir dung nhiét do bau uét Tw dé xéc dinh stress nhiét. Tw thé hién nhiét do
bé miat da dudi tac dong cua nhiét do va do am khong khi. Ngudng Tw la ngudng chiu dung cua
con ngudi ddi véi nhiét [27, 28]. Tw cao ngu y diéu kién ndng am va nguoc lai. Tw cao lam giam
su khac biét giira nhiét d6 da va nhiét do bén trong co thé con nguoi, giam kha ning lam mat [29].
Biéu thuc thyc nghiém tinh nhiét d6 bau u6t Tw trén co sé nhiét do khong khi va d6 4m tuong ddi
duoc biéu dién nhu sau [30]:

Tw = Tatan[0,151977 (RH% + 8,313659)z] + atan(T + RH%) — atan(RH% —
g
1,676331) + 0,00391838(RH%)z atan(0,023101RH%) — 4,686035 2.1)

Trong d6 T 1a nhiét d6 khong khi qua tric tai 2 m (°C) va RH 1a 6 am twong dbi lic 13 gio (%).

Phan cép danh gia stress nhiét dua trén chi sé Tw duoc xac dinh theo thang danh gia cua Co
quan Quan ly Khi quyén va Pai duong Qudc gia My NOAA (Hinh 1). Bang phan cap duoc
chuyén tir °F sang °C cho pht hop véi nghién ciu thuc hién tai Viét Nam. Tw tir 27 °C tro 1én da
tac dong khién co thé c6 thé bi mét moi. Tw trong khoang 32 °C dén 41 °C nam trong ngudng cuc
Ki than trong va tac dong manh dén co thé. Tw trén 41 °C s& gay nguy hiém dén con ngudi, tham
chi dan dén tu vong.

Nhiét dé (T °C)
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 27-32 °C Than trong: Co
40 27 28 29 30 31 32 34 35 37 39 41 54 58 thé met moi néu hoat dong
_ _ va phoi nang kéo dai. Tiep
S 45 27 28 29 31 32 33 34 36 51 58 fuc hoat déng o6 thé dan
S 50 27 28 29 31 33 35 37 55 58 t6i chudt rat do nong
E 55 27 29 30 38 54 58 32-41 °C Cyc ky than
& 60 28 29 31 54 58 trong: C6 the gay ra chuot
L - rut do nong va kiét stre do
§°65 am o =2 = nong. Tiép tuc hoat déng co
£ 70 28 30 32 52 57 thé dan t&i soc nhiét
KE 75 28 31 33 56 41-54 °C Nguy hiém: Chuét
«- 80 29 32 34 54 it do nong va kiét sire do
@ S R R
85 29 32 36 52 57 nong ; Tiep tuc hoat dong
o0 30 B3B3 55 dan dén soc nhiét
95 30 34 38 53 ->54 °C Cyc ky nguy hiém:
100 31 35 39 56 Soc nhiét

Hinh 1. Phan cdp ddnh gid stress nhiét theo thang danh gid Tw
(nguon: https://www.weather.gov/safety/heat-index [31])
2.3. Panh gia xu thé bién ddi ciia stress nhiét

Dé dénh gid xu thé bién doi cua stress nhiét, nghién cru nay sir dung xu thé Sen [32] va
kiém nghi¢m phi tham sb Mann-Kendall [33, 34]. Phuong phép nay so sanh d¢ I6n tuong dbi cua
céc phan tir ciia chudi chir khdng xét chinh gia tri cua cac phan tu, gitp tranh duoc xu thé gia do
mot Vai gi tri cuc tri cuc bo co thé gay ra néu str dung phuong phap tinh toan xu thé tuyén tinh
bang binh phuong tbi thiéu. M6t wu diém nira ciia phuong phap nay 1a khong cin quan tam viéc
tap mau tuan theo phan phdi nao. Ngo Burc Thanh va cs. (2012) [35] da ap dung phuong phap nay
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dé tinh todn xu thé bién doi ciia mot s6 yéu td khi twong trén Viet Nam. Trong céc hinh v& ¢
nghién ctu nay, d6 Ion cua xu thé Q sé dugc hién thi tai moi diém tram. Nhirng vi tri ma xu thé
thoa mén murc y nghia thong ké 10 % ciing s& dugc chi ro.

L. KET QUA
3.1. Pic diém ciaa nhiét d9 khong khi va do am twong doi

Dic diém chung vé dic trung nhiét do khong khi va do am tuong d6i giai doan 1961-2011
dugc hién thi trong Hinh 2. Két qua trung binh nhiéu nam ctia nhiét d6 tai cac tram quan tric cua 7
ving khi hau, cac tram cé nhiét d6 trung binh thap l1a Sapa 15,25 °C, Pa Lat (17,95 °C) va Moc
Chéu (18,61 °C). Cac tram c6 nhiét do trung binh ndm cao 1a cac tram Phu Quy, Viing Tau, Rach
Gia nhiét d6 trung binh nam cao trén 36 °C. Quy luat phan b chung la cang vé phia Nam thi nhiét
d6 cang cao, cang Ién ndi cao nhiét do cang thap. Két qua nay twong ddng véi két qua nghién cau
ctia Nguyén Duc Ngit va Nguyén Trong Hiéu [26].

Két qua trung binh nhiéu nim cua d6 4m tuwong ddi trén tram diém quan tric cho thay céc
tram Yén Chau, Ayunpa, Phan Rang ¢6 RH trung binh nhiéu nam thdp khoang 60 %. Trén céc
ving ddng bang ven bién, d6 4m c6 xu hudng giam dan tir Bic vao Nam, c&c tram ngoai bién Van
Ly, Bach Long Vi c6 ¢6 am cao khoang 80 %. C4c tram con lai nam trong khoang 70-80 %. Phan
bd d6 am tuong ddi tai cac tram diém tir Bac vao Nam cho thiy RH thap tai cac tram diém thuoc
khu vuc mién ndi phia Béic va Tay Nguyén noi c¢6 dia hinh twong déi cao.

o ' = 12m (°C) | RH (%)
Gl - z
z M5 5 L W55
4 | S 50
o 19 65
21 70
23 75
z
z | 25 S | 80
2| 27 2 gg
® o
Q.D. Hoang's;
Viélo;:lgl < 29 Q.(‘)I.‘go::r?‘ sa go
£ z
5| 2]
Z . z
;g— Q‘Dwg':’::'ﬂ # ) ;g_ Q.DTriomg Sa° |
o =] VuélNan_\
104°D'0"E 108°D'0"E 112°6'0"E 104 oblov-E 108 °b'0"E 112a610wE 3

Hinh 2. Trung binh nhiéu nam ciia nhiér d khong khi (trdi) va dg am tiong doi (phai) tai cac
diém trgm quan trac cua 7 vung khi hdu giai dogn 1961-2011

3.2. Médi quan hé giira nhiét dd, d§ 4m va stress nhiét

MGi quan hé gitra nhiét do, do é}m va Tw trung binh trong giai doan 1961-2011 duoc trinh
bay trong Hinh 3. C6 thé nhan thay rang, T2m trung binh va d 4m tuong doi c6 twong quan
dwong v6i Tw, nhi¢t do cang cao thi Tw cang cao va d§ am tuong doi cao, Tw cao. Tuy nhién do
am tuong doi lai khong rd rang dén Tw nhu nhiét d6. Stress nhiét c6 thé bat dau xay ra khi Tw Ion
hon 27 °C twong tng vai nhiét @6 khdng khi 16n hon 23 °C va @6 am Ién hon 50 %.
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Hinh 3. Méi quan hé gigza nhiér @6 khong khi, @ dm twong doi va Tw
3.3. Sb ngay stress nhiét

Két qua tinh todn murc do stress nhiét thdng qua nhiét do bau wot duoc hién thi trén Hinh 4.
Stress nhi¢t xay ra ¢ hau khap céc tram quan trac ngoai trir cac tram Sapa, Da Lat dudi 5 % tong
s6 ngay. Cac tram thudc vang Tay Nguyén cé ty I€ s6 ngay than trong chiém nhiéu nhat nhu tram
Pleiku, Bao Loc va bik Nong véi trén 60 % tong sé ngay. Cac tram thudc ving Dong bang Nam
Bo gom Phi Quy, Can Tho, Rach Gia, Viing Tau c6 so ngay cuc ky can trong chiém trén 95 %
tong s6 ngay, tuy nhién cac tram ndy hau nhu khéng cé nhitng ngay nguy hiém va cuc ky nguy
hiém. Nhitng ngay nguy hiém chi duoc ghi nhan & Vinh, Quy Nhon, Pong Héi nhung chi chiém
trén 4 % tong s6 ngay.
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Hinh 4. Sé ngay stress nhiét (%) phan cdp cua 7 ving khi hdu va cua timg tram diém quan trdc
giai dogn 1961-2011
Bang 1 dan ra két qua phan cip s ngay stress nhiét trong 3 giai doan 1961-1980, 1981-2000
va 2001-2011 cho thiy ty 1& s6 ngay stress nhiét tang dan theo thai gian. Cu thé ty 18 sb ngay stress
nhiét & ngudng cuc ky than trong va nguy hiém giai doan 2001-2011 ting so véi giai doan 1981-
2000 trung binh lan luot 12 2,2 % va 1,9 % trong khi s6 ngay stress nhiét & ngudng than trong
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trong giai doan nay co ty 1¢ tang thap 0,1 %. Giai doan 1981-2011 cling ¢0 sy gia tang ty I¢ s6
ngay stress nhi¢t & ngudng cuc ky than trong va nguy hiém lan luot 1a 0,45 % va 0,65 %, nguoc lai
sO ngay stress nhiét ngudng than trong giam trung binh 2,43 % so véi giai doan 1961-1980.

Bdng 1. S6 ngay phan cdp stress nhiét theo giai doan 1961-1980, 1981-2000 va 2001-2011

S6 ngay stress nhiét Tw (%)

Ving 27°C<TW<32°C 32°C<TW<41°C 41°C<TW<54°C >54°C

1961-1980 1981-2000 2001-2011  1961-1980 1981-2000 2001-2011  1961-1980 1981-2000 2001-2011 1961-1980 1981-2000 2001-2011
12 1 2547  25.07 26.31 40.07 37.27 40.53 0.00 0.16 0.11 0.00 0.00 0.00
B2 2 16.42  15.39 15.56 40.64 42.15 43.68 112 1.96 241 0.00 0.00 0.00
B3 3 18.18  18.34 17.01 47.68 48.26 50.50 3.60 6.27 6.88 0.00 0.00 0.00
B4 4 21.82 21.70 21.84 47.53 48.64 49.82 2.76 4.33 5.62 0.00 0.00 0.00
N1 5 27.80 0.00 18.80 70.45 72.68 74.55 2.16 1.23 1.97 0.00 0.00 0.00
N2 6 5311 4518 49.68 15.67 17.47 20.16 0.00 0.10 0.10 0.00 0.00 0.00
N3 7 5.86 5.54 3.18 96.02 94.70 97.31 0.39 0.51 0.74 0.00 0.00 0.00

3.4. Ddnh gid xu thé bién doi stress nhigt giai dogn 1961-2011

Trén toan Viét Nam, stress nhiét ting rd rét trén hau hét cac tram nhu dwoc dan ra tir Hinh 5.
Xét trung binh nhidu nim Tw cho thay Tw thip duoc xac dinh chi ¢ cac tram nam ¢ ving dia hinh
cao la Sapa, Pa Lat va Moc Chau. Tw cao duge xac dinh cho khu vuc Pong bang Nam Bo va
vung Nam Trung Bo nhu cac tram Viing Tau, Phu Quy, Rach Gié véi trén 36 °C, Nha Trang, Phan
Rang, Phan Thiét voi trén 35 °C. Diéu nay cho thay c6 sy phu hop trong viéc dich chuyén stress
nhiét phan nao twong Gng vai sy dich chuyén ciia nhiét 6 khong khi 1a ting dan tir Bic vao Nam
va giam dan theo do cao. Khong gidng Tw trung binh, xu thé Tw khdng tuan theo rd rang quy luat
nao. Cu thé Tw c6 xu thé tang trén hau khip cac diém tram va ting manh nhat 1a Bak Nong (Vung
6) 0,55 °C/thap ky, Ca Mau (Viing 7) 0,53 °C/thap ky, cAc tram Dién Bién, Viing Tau, Yén Chau
c6 muc tang 0,4 °C/thap ky. C4c tram diém c6 muc tang thap dudi 0,15 °C/thap ky la Sapa 0,07
°C/thap Ky, Quy Nhon 0,1 °C/thap ky, Phan Rang va Lang Son 1a 0,11 °C/thap ky, Thai Binh va
Rach Gia 0,13 °C/thap ky trong d6 Sapa, Lang Son va Phan Rang khéng dat dugc muc y nghia.
Tram Hué la tram duy nhat c6 xu thé giam -0,06 °C/thap ky nhung khong dat dwgc mirc ¥ nghia.
Hinh 6 1am rd hon vé xu thé cho thay khoang tin cay muc 95 % va 99 % ¢ ting tram, hau hét cac
tram c6 CI duong, cac tram Phan Rang, Hué, Lang Son, Rach Gi4, Sapa c6 khoang tin cdy lén va
ph hop vai tinh ton va phan tich ¢ trén cho thiy chua dat dwoc muc ¥ nghia.
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z ’ z v oe0.001
=3 =1 <001 [
a8 27 & <0.05
32 0.1
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2 r =3 0.01
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Q.D. Hoang-Sa Q.6 Hoang'sa 40.03
Viét Nam viétNam  4o0.04
A>o0.05
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Z
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Hinh 5. Trung binh nhiéy niam Tw va xu thé cua TW tai ting tram diém quan trac. Xu thé duong
ung vai gia tri > 0, xu the am ung véi gia tri < 0 (Bon vi °C/nam). Xu the 6 Mitc y nghia dudi 10
% diroc thé hién
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Hinh 6. Xu thé bién doi stress nhi¢t trung binh nam timg tram quan trac, dwong mau xanh dwong va
duong mau do 1a mie thay doi ving véi mauc nho nhat Ion nhat trong khodng tin cdy 95 % va 99 %

Cung voi xu hudng ting trén hau khap céc tram ¢ Viét Nam, vao cic mua trong niam ciing
ghi nhan xu thé tang. Trong nghién cru nay, ching t6i tap trung phén tich stress nhiét tap trung
cho 2 mua dién hinh nhat trong nam 1a mua heé va mua déng nhu dugc hién thi trong Hinh 7.

Déi véi cac thang mua hé tir thang 6-8, Tw trung binh nam trong khoang 23,51-39,41 °C.
Tw trung binh thip chi ghi nhan tai Sapa va Pa Lat. Hau hét cac tram con lai déu & ngudng trén 32
°C, trong d6 tram Quy Nhon c¢6 Tw trung binh 16n nhét 39,41 °C diéu nay cho thiy stress nhiét xay
ra manh nhat trong cac thang mua hé khi ma nhiét dé khong khi cao. Xu thé tang ciing dugc nhin
nhan tai cac diém tram. CAc tram c6 xu thé tang cao trén 0,3 °C/thap ky gom Hoa Binh, Ca Mau,
Bic Quang, Nam Pong, Yén Chau, Bao Loc, Vinh, Viing Tau, tram Huong Khé va Pik Nong co
muc ting rat cao véi trén 0,4 °C/thap ky. M6t s6 tram nhu Phan Rang, Chi Linh, Rach Gi4, Phan
Thiét c6 xu thé ting thap nhat dugi 0,1 °C/thap ky nhung déu khong dat mirc y nghia. Cac tram
con lai c6 muc ting 0,1-0,29 °C/thap ky. Tram Hué Ia tram duy nhat ¢6 xu thé giam nhung khong
dat muc y nghia.

Déi véi cac thang mua dong, Tw trung binh nam trong khoang 9,65-33,93 °C. Tw trung binh
thap ghi nhan tai cac tram c6 dia hinh cao: Sapa, Moc Chau, Lang Son va C6 T6. Tw trung binh
cao ghi nhan tai cac tram Ca Mau, Viing Tau, Rach Gia > 33 °C. Cac thang mua dong khong cho
thay stress nhiét rd rang nhu cac thang mua hé nhung lai duoc ghi nhéan 1a giai doan c6 xu thé ting
stress nhiét manh nhat trong nim va tang manh trén hau khap cac diém tram. CAc tram c6 muc
tang manh nhét lan luot 1a Yén Chau, Dak Nong, Ca Mau, Dién Bién trén 0,5 °C/thap ky. Cac tram
c6 mie ting thip nhét trong khoang 0,16-0,2 °C/thap ky 1a Hué, Tuyén Hoa, Ba To. Céac tram con
lai c6 mic ting trén 0,2 °C/thap ky va déu dat mirc y nghia ngoai trir Nam Binh, Phan Rang, Tra
My, Tuyén Hda.
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Hinh 7. Twong tw nhu hinh 4 nhung cho mua hé va mua dong
IV. KET LUAN

Qua nghién ctru, danh gia trén bo sb liéu vé& nhiét do khong khi, d6 4m twong ddi va dinh
lugng stress nhiét va xu theé bién doi stress nhiét thdng qua chi s6 nhiét d6 bau udt Tw trong giai
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doan 1961-2011 mét s nhan dinh, két luan duoc rat ra nhu sau: Xét vé thoi gian, stress nhiét cé
xu thé ting rd rét theo nim va theo mua trong nim, trong d6 ting manh vao cac thang mua dong.
Xét vé dia ly vang khi hau, stress nhiét xay ra tang dan tir Bac vao Nam, tir ving thap dén viing
nli cao. Céc két qua danh gia sy bién ddi stress nhiét nhin chung 13 c6 nét tuong dong véi xu thé
bién d6i cua nhiét d6 va do am trong cac nghién ciru dugc cong bd trude day. Piéu nay 1a hoan
toan phu hop véi quy luat bién ddi. Nhin chung céc chi s stress nhiét c6 xu thé ting tuy nhién
muc ting/giam khong dong déu phu thudc vao thoi gian, dia hinh cua céc tram. Tat ca két qua
nghién ciu cho xu thé va danh gia mic ¥ nghia déu dugc hién thi tai cac tram diém. Trén hau khap
céc tram quan tric ¢ Viét Nam, s6 ngay stress nhiét ghi nhan nhiéu nhat cac tram khu vyc mién
Nam. Ty 1¢ so ngay stress nhiét & ngudng cuc Ky than trong va nguy hiém tang dan theo thoi gian
nhung nguoc lai s ngay ngudng than trong giam dan. Ngoai ra, bai bao ciing cho thay viéc tim
kiém kha ning du tinh stress nhiét trong twong lai c¢6 y nghia thyc tién va mang tinh cép thiét.
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Abstract

Heat stress considers the aggregate effects of temperature, relative humidity to describe the human
thermal sensitivity to weather and climate. This study investigated the spatial distribution and trend
of heat stress by applying the wet-bulb temperature (TW) indicator covering Vietham during the
period 1961-2011. The data used in the study are from 61 meteorological stations, which includes
daily air temperature and daily relative humidity. Results indicate a general increase of heat stress
over almost meteorological stations over Vietnam with a faster increase in the winter (December-
January-February) compared to the other seasons. The increase is mostly caused by an increase of
temperature, and by a minimal contribution from relative humidity. During the analysis period, the
number of stress days is larger in the South than in the other regions of Vietnam.

Keywords: Heat stress, wet-bulb temperature, climate change, Vietham.
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TONG QUAN VE THY'C TRANG RAC THAI NHUA O VIET NAM
VA CAC GIAI PHAP CAI THIEN CHAT LUQONG QUAN LY
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Tom tat

Véi sie phét trien cia khoa hoc ky thugt, nhiéu san pham tién dung va hitu ich da ra doi, polymer la
mgét trong nhizng phat minh néi bar nhw vay. Ngdy nay, cac san pham polymer théng dung da xudt
hién va déng vai tro quan trong trong tdt ca cac khia canh cia x& héi. Tuy nhién kha nang quan ly va
tai ché chdt thai nhya hién tai duoc dur bao sé b7 qua tai trong hai thdp ky téi Vi s gia ting dang ké
cua san luong nhya, du Kién sé ting gap doi vao thoi diém cugi thdp nién 30. Hién nay, rac thdi
nhuwa da ton tai ¢ khap moi noi trong moi truong, dai duong, dat, ... Véi khoang 730 nghin tan rac
thai nhya thdi ra bién hang ndm va rdt nhiéu rac thdi nhya khéng dwgc quan ly khac. Trén ca dat
lien va bién, rac thai nhuwa déu hiy hoai méi trirong va gay ra hau qud nguy hai dén doi song, sirc
khoe cua cdc loai dong vat, thuy san ciing nhu sirc khoe con nguoi. Bai bao nay sé mo ta Sé ligu
thong ké vé nguyén liéu nhya nhdp khau cia Viét Nam va thyc trang rac thai nhya tai mgt s6 thanh
phé ciia nueée nay, dong thoi s0 sanh véi mot so thanh pho khac trong khu viee Pong Nam A, nham
dwa ra birc tranh toan canh vé rac thdi nhya.

Tir khéa: R&c thai nhya, quan Iy rac thdi nhysa, tai ché, nhap khdu nguyén liéu nhysa.

I. PAT VAN PE

Ngdy nay, nhwa dong vai tro ngdy cang quan trong trong doi song hién dai. San pham
polymer théng dung ndy c6 mot vi tri nhét dinh d6i véi tit ca cac khia canh cta xd hoi. Vi sy phat
trién cua k§ thuét hoa hoc, nhiéu san pham tién ich da ra doi va trong s6 do, nhwa dugc coi 1a mét
phat minh noi bat. Nhwa dugc 1am tir cac san pham phu ciia diu mo, phd bién nhat ¢6 ngudn gdc tir
cac nude san xuat khi dét tw nhién voi gia ca phai chang. Kha ning quan ly va tai ché chat thai nhya
hién tai c6 thé s& bi vuot xa trong hai thap ky toi voi su gia tang dang ké cua san luong nhya [1].
Stic tang truong san lwong nhya 1a do sy gia ting nhu cau ddi voi do nhya dung mot lan, vi du nhu
céc loai bao bi va nudc giai khat, thi truong nay phd bién & cac nudc dang phat trién. Nhu vay, c6
thé hiéu réng, hau hét cac loai nhua duge san xuat déu co ké hoach xuét khau sang cac nuoc dang
phat trién - noi ma cac dich vu xir 1y chat thai co thé chua dugc quan tim.

Hién nay, v6i khoang 730.000 tén réc thai nhya thai ra bién hiang niam va nhiéu rac thai nhya
khéong dwoc quan 1y khac, Viét Nam dimng thir 15 trong danh sach cac qudc gia (va phu thudc) theo
dan sb, chiém vi tri thir 4 trong danh sach cac qubc gia thai luong nhya 16n nhat [2]. Di & moi
truong nio, rac thai nhya ciing 1am ton hai dén méi truong, gay hau qua nghiém trong dén doi song
va stc khoe ctia con nguoi va cac loai dong thuc vat.

Thuyc trang nhu di phan tich ¢ trén 1a do cong tac quan 1y nhwa yéu kém, dic biét 1a & cac
thanh phd 16n va cac thanh phd ven bién. Cac manh vun nhya dang dugc coi 1a mét trong nhimg
chat gy 6 nhiém méi truong déang chi ¥ nhat. Lugng rac thai nhya thai ra mdi nim du dé bao
quanh Trai dét 4 14n, riéng dai duong himg chiu hon 8 triéu tan, nhung chi 27 % trong s6 d6 dugc
xtr 1y va tai ché, con sé nay & Viét Nam chi 1a 10 % [3, 4, 5]. Chinh phu va cac t6 chirc xa hoi khac
tai Viét Nam ciing d c6 nhitng hanh dong nhim nang cao hi¢u qua tai ché rac thai nhya trong
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nhimg nam qua. Vi dy: (1) Phan loai rac, (2) Bién nhya thanh ning lugng cho cic cong ty cong
nghiép, (3) Nghién ctru ting dung nhya ph¢ thai trong xay dung va xtr Iy moi truong.

Bai bao nay trinh bay s6 liéu thong ké vé nguyén liéu nhya nhap khau ciia Viét Nam, phan
tich thuc trang rac thai nhya tai mot s6 thanh phé va so sanh v&i cac thanh phé khéc trong khu vuc
DPong Nam A, nham dua ra mot blc tranh toan canh vé rac thai nhya. Ngoai ra, bai bao dua ra
nhiing giai phéap lién quan dén rac thai nhya ¢ Viét Nam nham giam thiéu nhitng dnh hudng xdu
cua chung trong tuong lai.

I1. PHUONG PHAP LUAN

Trong bai bao nay, dit liéu duoc tong hop chi yéu tai cac thanh phd 16n thu hut khach du lich
O nudc ta, bdi day la nguén rac thai nhua chinh tir cac dich vu dd an take-away va giao dd an tai
nha. Nhimg sb liéu nay duogc st dung dé so sanh chi tiét voi nhitng thanh phd thu hat khach du lich
khac ¢ cac nuéc Dong Nam A. Tir d6, bai viét dua ra nhiing giai phap cu thé nham giai quyét
nhitng bat cap. Theo bao cdo cua Téng cuc Du lich, Viét Nam duoc T chuc du lich thé gidi xép
hang 6/10 13 diém du lich c6 tbc d6 phat trién nhanh nhét thé gisi va hang dau chau A.

Niam 2018, Viét Nam don xap xi 15,5 triéu lugt khach qudc té, tang 20 % so véi nim 2017 va
con sd nay ddi v&i khach noi dia 1a 80 triéu luot, tang 9,6 % so voi cung ky nam trudce [6]. Theo Kkét
qua hoi dap nhanh ciia Vién Nghién ctru Phat trién Du lich, trung binh 5-10 tdi ni 16ng 13 luong tui
ni 16ng dugc khach du lich thai trong mdt ngay, con ) nay cho cac loai chai nhya, vo sira 1a 2-4
chai (hop), tuy nhién sd liéu thuc té co thé cao hon do c6 thém nhimg san pham ca nhan ding mot
lan bang nhya [7].

I11. KET QUA VAO THAO LUAN
3.1. Thue trang vé tinh hinh nhap khiu nguyén liéu nhya ¢ Viét Nam

Bdng 1. Danh séch céc logi nhua duirot san xudt ph bién nhat va cac chat phy gia nhya lién quan
trong qué trinh san xuat

Ty 1& chat phu

Loai Chat phu gia gia (Yowiw) Thanh phan giy doc
Phu gia chéng oxy héa 0,05-3 Blsphf-znol A; Octylphenol; Nony_lphepol. .
PP Phu gia chéng cha 12-18 Brominated flame retardant; Boric acid; Tris(2-
v ong chay chloroethyl) phosphate.
.oz , i Bisphenol A; Octylphenol; Nonylphenol.
HDPE E:u g:: 22029 2;1(;/ hoa (igslg Brominated flame retardant; Boric acid; Tris(2-
v ong chay chloroethyl) phosphate.
.oz , i Bisphenol A; Octylphenol; Nonylphenol.
LDPE E:u g:: 22029 2;1(;/ hoa (igslg Brominated flame retardant; Boric acid; Tris(2-
v ong chay chloroethyl) phosphate.
PVC Phu gia héa déo 10-70 Phthalate.
Chét 6n dinh 0,5-0,3 Bisphenol A; Nonylphenol.
A . Brominated flame retardant; Boric acid; Tris(2-
PUR | Phy gia chong chay 12-18 chloroethyl) phosphate.
Chit tao mau Phu thugc cAc Phu thugc cac mau va loai hiéu ung.
Chit chéng chay cho mot | mau va loai hiéu
PS 1§ ing dung, i du: cich g
nhiét?:hd cgé toa nha 12-18 Boric acid; Brominated flame retardants; Tris(2-
chloroethyl) phosphate.
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[8.2]

Céc chét phu gia duoc thém vao polymer trong qué trinh san xuét nhua dé bd sung cac dic
tinh can thiét cho ting muyc dich sir dung. Tuy nhién, chat doc thai ra tir cac chat phu gia ndy co kha
nang anh huong truc tiép, gy nguy hiém dén strc khoe con ngudi, rdi loan ndi tiét. Nam 2016, nhwa
PP va PE chiém ty trong chu yéu trong nguyén liéu nhwra nhép khau vao Viét Nam voi lan luot 1a
30,09 % va 25,77 %, cac ) liéu nay tlep tuc tang 1én qua cac nam.

Trong 11 thang dau nim 2019, nhap khiu nhya nguyén li¢u dat 5,77 triéu tan, tang 13,2 % vé
lugng so véi cuing ky nim 2018. Nguyén liéu PE va PP nhap khau chiém 55,3 % tong lwong nhap
khau chét déo ‘nguyén liéu cua Viét Nam, Nguyén liéu PE, PVC nhép khau ting manh, PP va PS
tang ¢ mirc thap hon. S6 liéu thong ké ciing chi ra, gi4 tri nhap khau nhya nguyén liéu cho cic san
pham nhya chinh ciia Viét Nam tiép tuc tang déu hang nam, véi gia tri nam 2016 chi dat 15,7 % [9].

Others,
21.89%

PE, 30.09%

EVA, 3.44%

PS,3.45%

PP,25.77%

Hinh 1. Thanh phan theo khdi Lirong cuia nguyén liéu nhya nhép khau [10]

Tinh trang nay xay ra do 16i séng mai trong xu hudng d6 thi hoa ¢ qudc gia dang phat trién.
Ngoai ra, su phat trién cta du lich trong nhitng nim gan déy ciing kéo theo nhu cau vé dich vy an
ubng va cac san pham thuén tién cho viéc di lai ngay cang tang. Ty 1é nhap khau PP, PE, PS ngay
cang tang 1a minh chimg rd nét cho tinh trang sir dung tiii ni 16ng hodc cac san pham nhya dung mot
lan ¢ Viét Nam trong thoi gian qua.

3.2. Thye trang rac thai nhua ¢ mdt so6 thanh phé thu hit khach du lich ¢ Viét Nam

Hién nay, rac thai nhua & Viét Nam chua dugc nghién ctru va thdng ké mot cach day du vé
s0 Iuwgng, ching loai, vi tri va thanh phan cua rac thai nhya ciing nhu rac thai nhya dai duong.

Niam 2015, Viét Nam thai ra woc tinh 27 triéu tin rac thai, tinh riéng hai thanh phd 16n 1a Ha
Noi va TP. H Chi Minh, luong thai ra mdi ngay trong khoang 80 tin rac thai nhwa. Ngoai ra, luong
chét thai nhya va thi ni 16ng trén toan qudc chiém khoang 8-12 % tong lwong chit thai ran. Néu tinh
trung binh khoang 10 % lugng rac thai nhya va thi ni 16ng khong dugc tai sir dung triét dé ma phai
xir Iy hoan toan thi lwong chat thai nhya va tii ni 16ng xap xi 2,5 triéu tin/nim, diéu nay chinh la
ganh ning cho méi trudng, tham chi din dén tinh trang “tring 6 nhiém” [11].

Tai huyén dao C6 T6, mot trong nhimg diém du lich bién dugc yéu thich ¢ Viét Nam, theo s6
liéu phan tich cho thay, ty 1¢ rac thai nhya trén tong lugng rac thai thu gom tai cac ho gia dinh, cac
co s¢ kinh doanh trung binh chiém khoang 18,7 %. Tai cac noi cong cdng, rac thai nhya chiém ty 1€
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cao nhat 25 % téng lugng rac thai. Chai lg, ly nhya, tai ni 16ng, cac san phém phuc vu cho viéc di
lai, van chuyén va cac hoat dong vui choi 14 nhiing loai rac thai nhua phd bién nhat duoc tim thiy
tai huyén dao nay. Tai cac ho gia dinh, s liéu phan tich tir rac thai thu gom cho thy chat thai nhya
chiém 13 % tong s6 [12].

So véi s lidu didu tra tai thanh phd Hoi An, mot dia diém du lich ndi tiéng khac cua Viét
Nam, ty 1¢ rac thai nhya it khac biét: 14 % rac thai tir cac ho gia dinh 1a rac thai nhya, con sé d6 dbi
v6i rac thdi noi cong cong va ven dudng la 13,8 % [13]. So véi ty 1€ rac thai nhya trong rac thai
sinh hoat, huyén dao C6 T6 va Hoi An cao hon kha nhiéu so v6i Ha Noi va Thanh phé HO Chi
Minh, hai thanh phé 16n khac cia Viét Nam nim xa bo bién. Con sb nay lan luot 13 9,6 % va dudi
10 % [14, 15].

30%
25%
25%
20%
15% 13% 14% 13.80%

10%0

5%

0%

Housechold waste Street waste

mCoTo mHoi An

Hinh 2. So sanh thanh phan rac thai nhya trong réc thai ran sinh hoa gia dinh va rdc thai ran
trén dwong pho tai Co T va Hgi An

Thanh phan chét thai nhya trong tong chat thai rin con cao hon. Chét thai nhya chiém 6 %
tong luong chit thai rin d6 thi & Hué va 8 % chat thai nhya ¢ Ha Noi [4], & Thanh ph Ho Chi
Minh 14 16 % [14]. Ty 1 nay c6 sy gia ting dang ké khi so sanh véi s6 liéu nim 2015, thanh phan
chat thai nhya trong tong chat thai ran do thi cia Ha Noi ndm 2015 14 3 % [3]. Thém vao do, cac
hoat dong du lich ciing gop phan khong nho vao su phat sinh rac thai nhwa, udc tinh dat tong cong
khoang 206,1 nghin tin vao nam 2020 [7].

Bdng 2. Dy bdo vé hirong chat thdi nhwa phat sinh vao nam 2020 tinh theo luong khach du lich
QUOC té va trong nuoc

Luwgng réc thai phat sinh (tAn/nim)
Khéch du lich quéc té 95.760
Khéch du lich trong nuéc 110.340
Téng cong 206.100

(Du Van Toan va céng su [7])
3.3. Quin Iy chit thai nhya ¢ Viét Nam: hién trang, dién bién va giai phap

Tai thoi diém nay, nha may xu 1y rac thai Nam Son (So6c Son, Ha N6i) la mot trong nhiing
noi s6 hiru cong nghé xu 1y rac thai t6t nht Viét Nam, tai ni 16ng, chai lo nhwa ciing nhu nhiéu loai
chat thai rin déu dugc thu gom vé ddy. Sau qua trinh phan loai don gian, chung chu yéu duoc chén
lap thay vi tai ché va tai sir dung.
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Tuy nhién, mot s6 chat thai ran ¢ nudc ta, ddc biét 13 & cac thanh phd 16n, duge thu gom boi
céc co s nho thong qua viée nhit cac thi ni 16ng va chai nhwa, phé lidu tai cac noi cong cong trude
khi chung dugc thu gom tap trung cung cac loai rac khac dé mang vé nha may xu 1y. Loi nhudn
cung la mot yeu t6 can dugc quan tim khi nghién ctru cac hoat dong tai ché réc thai nhya. Téac dong
dau tién 1a tiét kiém ning luong san xuét nhya ‘nguyén sinh, tai nguyén khong thé tai tao nhu dau
mo; diéu nay c6 thé giai quyét hang loat cac vin dé méi trudng nhu mat my quan do thi hay tinh
trang thoai hoa dat,...

Chi phi chon mét tan réc hién nay dao dong trong khoang 13 USD. Trén dia ban TP. HCM c6
t6i 50.000 tan rac thai nhya duoc chon lap, néu dura lugng rac thai nay di tai ché thi thanh phd mdi nim
c6 thé tiét kiém duoc khoang 646.000 USD. Cén ctr vao tdc dd tiéu thu nhua binh quan hién nay, cung
véi su phat trién cta kinh té va gia tang dan $6, udce tinh trong nam 2020, lugng tiéu thu nhya va chét
thai phat sinh tai TP. H5 Chi Minh vao khoang 400.000 tdn/ndm. Diéu nay cho thiy co hoi phat trién
cho nganh tai ché nhua 1a rét 16n. Hiép hoi Nhya Viét Nam cho biét, néu sir dung nguyén li€u nhya tai
ché & mttc 35-50 %/nam, cac doanh nghiép c6 thé giam hon 15 % chi phi san xuat [5].

Trong khi d6, theo Quy Tai ché chét thai TP. H6 Chi Minh, rac thai nhya chiém ty 1& cao, chi
dung sau rac thai thuc pham trong chét thai rin d6 thi. Nhung tong lwong nhwra phé liéu duoc thu
mua chi chiém khoang 10 % tong lugng phé liéu nhwa luwu giit mdi nam, thai ra moi truong. Cac san
pham nhuya tai ché déu mang lai tiém ning rat 16n, dic biét 1a d6i voi bao bi thuc pham va chai PET.
Theo thong ké ciia Bo Tai nguyén va Moi truong (TNMT), chi riéng TP. Ha Noi va TP. Hb Chi
Minh, hang nam c¢ téi 16.000 tan rac thai phat sinh, bao gém rac thai sinh hoat, rac thai cong
nghiép, rac thai y té. Trong do, 50-70 % luong rac thai chira cac hop chit co thé tai ché va tao ra
ngudn ning luong mai, tuy nhién luong rac thu gom duoc chi tai ché duoc gan 10 % [5].

_ Vi vy, cdc bién phap thuc day nganh tai ché c6 thé dugc ap dung nhu: (i) Phan loai rac tai
ngudn, (ii) Bién chat thai nhya thanh nguyén liéu cho cac nha may cong nghiép, (iii) Chinh sach
dau tu ¢o6 hi€u qua cho cac doanh nghiép trong linh vyec tai che.

Phan loai réc tai nguon dong vai trd quan trong trong qua trinh tai ché rac thai nhya. Viéc lam
nay giap giam chi phi xtr Iy ciia nha may xur ly rac chon lép dong thoi tan dung duoc ning luong va
sinh khdi ctia réc hiru co. Ngoai nhitng thanh phan c¢6 thé dung 1am phan, hoat dong nay con gilp
phan loai rac thai nhwa mot cach rd rang nham tbi wvu hoéa quy trinh tai ché cho phu hop véi tiung
loai. Nhya ciing nhu nhya phé thai c6 da dang nhiing ching loai, phu gia va cach sir dung [16]. Do
do, qua trinh phan loai nhya con giip nang cao hi€u qua cua qua trinh tai ché va giam thiéu tac
dong dén moi truong.

O nudc ta, tir nam 2016, TP. HS Chi Minh da chuyén hudng xir Iy rac thai bang phuong phap
tao nang lugng dién tr qua trinh d6t rac. Tuy nhién, cac chuyén gia cho rang, dua ra nhiing chinh
sach cu thé 1a viéc lam t0i quan trong dé thu hat va tao diéu kién cho cac nha dau tu; cling nhu tang
hiéu suét tai ché rac thai nhya. Theo S& Tai nguyén va Moéi trudng TP. HO Chi Minh, véi viée phan
tich ty trong, thanh phan chét thai ran c6 thé thdy, qua trinh sinh nhiét s& hiéu qua hon khi cac chat
thai c6 nhiét tri khac nhau dugc thi€u hiy ri€ng 1¢; nhu nhua, gé, vai, giéy, manh thuy tinh,... dugc
phan loai trudc qua trinh thiéu dot.

Dé dat duge két qua trong qua trinh tai ché chét thai nhya, cac nha may tai ché chét thai nhwa
tai dia phuong can duge hd tro vé vén dau tu may méc, cling nhu xda bo rao can dinh kién cua ca
ngudi dan va chinh quyén dia phwong. Day 1a co s& dé ddy manh xi hoi hoa du tu co s ha ting
tiép nhan va xtr 1y rac thai néi chung, dap tmg nhu ciu xu 1y rac thai ngdy cang cao ciia toan xi hoi.

O nhitng nuéc dang phat trién, cdc nganh cong nghiép nhu xi mang, sit thép va dién tiéu thu
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luong than khong 10 va thai ra lugng 16n khi CO, trén toan thé gi6i. Rac thai nhya khong thé tai ché
s& duoc st dung 1am nguyén liéu dau vao cho cac nha may bang phuong phap dong xu ly. Cac nha
may s& giam thiéu luong than str dung bang cach thu hoi ning luong tir viée d6t chat thai nhua
khong thé tai ché. Qua trinh nay lam tang hiéu qua sir dung nang luong, tiét kiém hon khi so sanh
Vv6i cac nha may chuyén chat thai thanh ning lugng phd thong. Phuong phap dong xir 1y tiét kiém
chi phi va khong tao ra du luong, dong thoi lwong khi thai gay hiéu tmg nha kinh s& giam déng ké
so voi viée chon 1ap va @6t rac.

IV. KET LUAN

Céc nudc dang phat trién nhu Viét Nam dang d6i mét v6i nhitng van dé 16n lién quan dén rac
thai nhya. Méc du san lugng nhwa cling nhu nhép khau nguyén liéu tang theo timg ndm nhung chat
luong quan 1y va tai ché khong cai thién, ddn dén nhya hét vong doi khong duoc kiém soat ra moi
truong hodc khong tan dung dugc gia tri clia no.

Dé ning cao hiéu qua va sy phat trién cua hoat dong tai ché nhya ¢ nuéc ta, can ap dung cac
phuong phap quan ly mot cach tot hon, ¢6 thé ké dén la nhiing giai phap phap 1y, giai phap kinh & va giai
phap cai thién, nang cao nhén thirc cong dong, thay doi thoi quen ti€u dung va loai bo rac thai nhya.
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Abstract

With the development of chemical engineering, many handy and useful products were produced to
improve the quality of human life, and the polymer was one of the outstanding inventions, which
plays an important role in all aspects of society. However, the current capacity to manage and
recycle plastic waste is projected to be overwhelmed in the next two decades with a significant
increase in plastic production, which be forecast to double by the end of the 2030s. Today, plastic
waste exists everywhere in the environment, oceans, earth,... with about 730 thousand tons of plastic
waste discharged into the sea every year and a lot of other mismanaged plastic waste. Both on land
and at sea, plastic waste destroys the environment and has harmful effects on the lives and health of
animals and aquatic creatures as well as human health. This article will describe statistics on
Vietnam's imported plastic materials and the situation of plastic waste management in some cities of
this country and compare it with other cities in Southeast Asia, in order to bring to produce a big
picture of plastic waste.

Keywords: Plastic waste, plastic waste management, recycling, importing plastic materials.
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ANH HUONG Xi LO CAO NGHIEN MIN (GGBFS) DEN CU'ONG DO VA
MODUN BIEN DANG CUA HON HOQP GIA CO PAT XI MANG
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Tom tit

Pé gidi quyét cic van dé méi trong, xi 10 cao nghién min (GGBFS) dd va dang dwoc nghién ciru dé
s dung cho nhiéu muc dich khdc nhau. Trong bao cao nay, GGBFS duoc thay thé 0 %, 30 %, 40 %,
50 % xi méng trong cdi tao nén dat sét yéu bang phicong phdp coc dat xi mang. Thi nghiém nén mot
truc né héng trong phong thi nghiém dwoc sir dung dé xdc dinh cuong dé khdng nén né héng (q,) va
médun bién dang (Eso) ciia cdc hon hop gia cé dat + xi mang + GGBFS (P + XM + GGBFS). Két
qud chi ra, ham lwong GGBFS anh huong lon toi q, va Exg cua hon hop D+XM+GGBFS. g, va Ex
ciia hon hop P + XM + (30-50 %) GGBFS I6n hon rat nhiéu so véi hon hop dat + 100 % xi mang.
Khi ham lwong GGBFS thay thé tang dan dén 40 % xi mang thi q, va Esq ciia hon hop
P+XM~+GGBFS ting. Sau dé GGBFS ting, thi q, va Esy ciia hon hop D + XM + GGBFS lai gidm.

Tu khéa: GGBES, cuong dé no héng, xi mang.

I. PAT VAN PE

Xi 10 cao 1a phu pham trong qua trinh san xuat gang thép. Ty thudc vao quy trinh 1am
ngudi, Xi 10 cao dugc chia thanh hai loai: xi 10 cao lam ngudi cham (air-cooled blast furnace slag,
viét tit 1a xi ABFS) duoc 1am nguéi tu nhién nho khdng khi hodc nuée va xi hat 16 cao (granulated
blast furnace slag, viét tat la xi GBFS) dwoc lam nguoi nhanh bang nuéc [1]. Nhitng loai xi nay,
néu khong duoc sir dung s& tap trung tai bai thai nha may s& gay mat loat céc van dé nhirc nhdi vé
mai truong va quan trong hon 1a anh huong truc tiép tdi sirc khoe con ngudi.

O Viét Nam, cac khu vuc déng béng dugc hinh thanh trong ky D¢ tr va ton tai cac 16p dét
yéu ¢ bé day va thanh phan phirc tap. Khi xay dung cong trinh bét budc phai xir Iy va cai tao. Xir
ly nén dat yéu nham muyc dich lam tang sirc chiu tai ciia nén dat, cai thien mot sé tinh chét co ly
ctia nén dét yéu nhu giam hé sé réng, giam tinh nén lun, ting d6 chit, tang tri s6 médun bién dang,
tang cuong do chdng cit cua dat dam bao diéu kién khai théc, hoat dong binh thuong cho cong
trinh. M6t trong nhitng giai phap xu 1y nén dang duoc 4p dung tai Viét Nam 14 coc dat xi mang.
Tuy nhién, viéc xtr ly nén bang coc dat xi mang s& gay ra hiéu ung thai khi CO, do sir dung nhiéu
xi mang. Xi 10 cao khi thay thé xi méng c6 tac dung giam luong dung xi ming, do d6 giam thiéu
tac hai cua hiéu ung thai khi CO, gy anh huong dén maéi truong. Tai Viét Nam, viéc tai st dung
céc loai xi gang va xi thép da dugc chinh phi thiic day va nham thay thé cac nguon vat liéu ty
nhién. GGBFS da duoc ding 1a phu gia hoat tinh cho san xuét xi mang, bé tong va vira [2-8]. Xi
thép dugc sir dung lam nén duong giao thdng va xu ly nén dat yéu [9].

Do vay, bao cdo trinh bay cac két qua nghién ctru vé anh hudng cia ham luong xi 16 cao dén
kha nang cai tao dét yeu béang coc dit xi mang. Tir két qua nghién ctu 6 thé danh gia nhan dinh
vé trién vong thay thé xi mang cua GGBFS trong linh vuc xu ly nén dt yéu.
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I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lig¢u sir dung

Pat yéu duogc |y tai khu vuc ven bién huyén Nghi Son, tinh Thanh Héa. D6 sau phan b tir
mit dat dén khoang 8-10 m. Pat yéu duoc lay miu nguyén trang dé xac dinh thanh phan hat, cac
chi tiéu vat 1y va co hoc caa dat. Két qua nghién ctru duoc trinh bay & Bang 1. Qua két qua nghién
ctru cho thdy, dat yéu thugc dang dit sét, mau xam, x4m xanh, xam den, trang thai déo chay.

Bdng 1. Thanh phan hat va cac chi tiéu co 1y ciia dat yéu

TT Cac chi tiéu co'ly Don vi Gia tri trung binh
Thanh | Nhom hat cat (> 0,05 mm) 28,0
1 phan | Nhém hat bui (0,05-0,005 mm) % 40,5
hat, % | Nhom hat sét, < 0,005 mm 31,5
2 Do 4m ty nhién, w % 41,2
4 | Khéi luong thé tich ty nhién, [ T/m® 1,76
5 | Khéi lugng thé tich kho, [ T/m® 1,25
6 Khéi lwong riéng, T/m? 2,67
7 Hé sb rong, e - 1,142
8 Do 16 rong, n % 53,3
9 Gi6i han chay, LL % 43,5
10 | Giéi han déo, PP % 20,8
11 | Chisb déo, Ip % 22,7
12 | Do sét, Is - 0,89
13 pH value - 7,20
14 | Cudng do khang nén né hong, g, kG/cm? 0,196
15 | Hé sé nén lin, a., cm’/kG 0,086

GGBFS duoc san xuat boi tap doan Hoa Phat v6i do min tuong ung la S95. Xi mang su
dung 1a xi mang PCB 40 Vicem. Thanh phan héa hoc cua xi mang Vicem va GGBFS dugc trinh

bay ¢ Bang 2.
Bdng 2. Thanh phan héa hoc ciia xi mang PCB 40 va GGBFS
Oxit Ham lugng %
GGBFS Xi ming PCB 40 Vicem

Sio, 36,88 18,75
Al,O, 12,29 5,09
Fe,0; 0,15 3,12
CaO 38,45 62,97
MgO 7,52 1,58
Na,0 0,21 0,16
K,0 0,76 0,72
SO, 0,04 1,76
TiO, 0,75 0,11
FeO 0,31 -
MnO 1,23 -

LOI - 2,56
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2.2. Phwong phap nghién ciru

Céc mau dit nguyén trang dugc lay vé, thi nghiém trong phong xac dinh khdi lwong thé tich
theo tiéu chuan TCVN 4202:2012, xac dinh d6 4m ty nhién theo TCVN 4196:2012. Két qua duoc
trinh bay ¢ Bang 1. Sau d6, mau dat duogc tron déu va chuan bi dé gia ¢b véi xi mang va xi 10 cao.
Trong nghién ciru nay, st dung ty 1& xi 16 cao GGBFS thay thé xi ming 1a 30 %, 40 %, 50 % [11].
Ham luong xi ming dugc sir dung dé gia c¢b dat 1a 8 %, 12 % va 16 %. Nhu vay, s& ¢6 3 hon hop
gia c6 dat voi ham lugng xi mang khac nhau. Trong mdi ham luong xi ming, s& thay thé bang ham
luong xi 10 cao GGBFS khac nhau. Lwa chon ty 1& nudc/chat két dinh 13 0,8.

Hon hop dugc trén déu va cho vao khuén hinh tru c6 kich thugc DxH = 5x10 cm. Mau duoc
cho 1én ban rung dé dam chit sau d6 duoc dan thé mﬁu va dem dudng ho. Mau dugc dem dudng

ho va thi nghiém ¢ 14, 28, 56 ngay tudi. Moi t6 hop mau ¢ mdi ham luong xi mang va GGBFS la
3 maiu, tong s luong mau nghién ctu ¢ 14, 28, 56 ngay tudi 1a 30 mau (Bang 3).

Bdng 3. Bang tong hop sé lirong mau gia cé coc dat xi mang + GGBFS

ST | tomia | Tximangexiben | GESEUNT | N e | min
1 M1 70 %X + 30 % GGBFS 0,8 3
2 M2 60 %X + 40 % GGBFS 92+8 0,8 3
3 M3 50 %X + 50 % GGBFS 0,8 3
4 M4 100 %X 0,8 3
5 M5 70 %X + 30 % GGBFS 88 + 12 0,8 3
6 M6 60 %X + 40 % GGBFS 0,8 3
7 M7 50 %X + 50 % GGBFS 0,8 3
8 M8 70 %X + 30 % GGBFS 0,8 3
9 M9 60 %X + 40 % GGBFS 85+ 15 0,8 3
10 M10 50 %X + 50 % GGBFS 0,8 3

M3u xi mang dit di tudi s& duoc thao khudn dé tién hanh thi nghiém xac dinh cudng do nén
1 truc ng héng. Thi nghiém xac dinh cuong d chiu nén dugc thyc hién theo tiéu chuan ASTM
D2166. Mau dugc cho vao thiét bi thi nghiém, qué trinh gia tai va bién dang caa mau dugc ghi lién
tuc theo thoi gian. Tir két qua thi nghiém, 14p dd thi giita img suit va bién dang s& xac dinh duoc
cuong d6 khang nén né hong (qy) va modun bién dang Eso.

1. KET QUA NGHIEN CUU VA THAO LUAN
Két qua nghién ciru duge thé hién & Bang 4.

Bdng 4. Bang tong hop két qud thi nghiém gia co coc dat xi mang + GGBFS

T§ 18 Cuwong d) khang nén (MPA) | Modun E’I\‘/T; :)*-‘“g ES0
ditkhd | Ty1éxi miang+ | Ki hiéu
+ chit Xi 10 cao miu | 14 ngay 28 56 ngay 14 28 56
két dinh woi | 9D | i | M9 | MO | NogY
tuoi tuoi tuoi tuoi
0 0,
70 é)égFSSO % M1 1,265 1,335 1,733 341 349 422
92+8
60 %X + 40 %
GGBES M2 0,869 1,237 1,853 262 301 419
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50 (ycf.))G(ngsO % M3 0947 | 1071 | 1,833 | 314 | 329 | 342

100 %X M4 | 1,072 | 1565 | 1,95 | 237 | 366 | 448

1O 9% M5 | 1,807 | 2431 | 3147 | 340 | 499 | 500

88+12 | 60 e M6 1823 | 228 | 341 | 385 | 475 | 566
50 ‘g’ég;so % M7 1513 | 1936 | 3042 | 382 | 423 | 551

T e % M8 | 1,959 | 2,882 | 4028 | 452 | 489 | 555

85+15 | 0 ox 0% M9 | 2193 | 3038 | 5167 | 466 | 521 | 622
WWRT D% | M0 | 203 | 285 | 486 | 464 | 481 | 609

3.1. Anh hudng ciia xi 10 cao dén cwong dd khang nén né hong ciaa hén hep dit gia co

Két qua xac dinh cudng do khang nén né hong (q,) va modun bién dang Esy cua cac hdn hop
D+XM+GGBFS dugc trinh bay ¢ cac Hinh 1, Hinh 2 va Hinh 3. Theo két qua nghién ctru cho
thiy, GGBFS thay thé 30-50 % xi méng, q, tang tir 9 dén 60 % so v&i g, ctia hon hop dat + 100 %
xi méng (t6 hop miu M4). Cuong do cia hdn hop gia c6 I6n nhét twong ng vai to hop mau M9
(60 % xi mang + 40% GGBFS). Két qua nghién ctru c6 thé thay, cuong do khang nén clia mau gia
cb bang xi mang két hop véi xi 10 cao GGBFS 1a 16n hon. Diéu nay c6 thé cac khoang cua GGBFS
d3 tuong tac voi cc thanh phan sau thity hoa ctia xi ming dé tao nén san phim bén vimg hon [11].

2

= 1.853
£ 833
e,
> /0
¥ ' 1.733
2 15 :
2 1.265
5 r—
c
&
- 0.047
£ 1
< e 70%X+30% GGBFS M1
0.869
%" i 60%X+40% GGBFS M2
5
S 50%X+50% GGBFS M3
0.5 : :
14 ngay tudi 28 ngay tudi 56 ngay tudi

Hinh 1. Cuong dg khang nén no-hong cua té hop mau dat gia cé ty 1¢ dat khd + chat ket dinh 1a
92 + 8 vagi céc ty I¢ dat xi mang + GGBES khdc nhau
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a
4 3.41
P
-
T, 3.147
c 3.042
g .
S E 2.431
c E
T =
= =
-
g 2
w e 100%X M4
= il 70%X+30% GGBFS M5
(=]
== 60%X+40% GGBFS M6
1 : 50%X+50% GGBFS M7
14 ngay tudi 28 ngay tudi 56 ngay tudi

Hinh 2. Cuong dg khang nén no hong cuia t6 hop mdu dat gia co ty 1¢ dat kho + chat ket dinh la
88 + 12 vdi cac ty I¢é dat xi mang + GGBFS khdc nhau

5.5
5.167

4.86

4.028

e J0%0X+30% GGBFS M8
il 60%X+40% GGBFS M9
50%X+50% GGBFS M10

2.5
208 — 2.85
2.193 !

gl
1.959

Cuwong dd khang nén né héng, N/mm?

14 ngay tudi 28 ngay tudi 56 ngay tudi

Hinh 3. Cuong dg khang nén no hong cua té hop mau dat gia co ty 1¢ dat khd + chat két dinh 1a
85 + 15 vdi cac ty I¢ dat xi mang + GGBFS khac nhau

Tuy nhién, khong phai ctr tang ham lugng xi 10 cao thi cudong d6 cua hon hop gia cb tang.
Ma chi dén gi6i han nht dinh, trong nghién ctru nay la ham luong xi gia cb toi uu 1a 40 % cho loai
dat nghién ctru. Sau d6 khi ham lugng xi ting thi cuong d6 ctia hdn hop gia ¢d giam. Cac két qua
nghién ctru cling phtt hop véi cdc nghién ciru clia cac tac gia trude d6. Nguyén Thi Nu va nnk. [11]
dua ra ham luong t6i wu 13 30 % xi 16 cao. Lé Viét Hung va Vii Van Linh [4] dwa ra danh gia 1a chi
khi str dung ham luong GGBFS thich hop s€ lam tang cuong do ciia hdn hop gia ¢b do mat do san
pham thiay hoa tang, cai thién viing tiép giap giira xi ming va hat dit, tir d6 tang cuong d6 cua dat
gia cb. Khi vuot qua gidi han nay, GGBFS ciing ¢6 tac dung cai tao dét nhung khong hiéu qua so
Vai cai tao dat bang xi mang. Két qua nghién ciru ciia mot s6 tac gia trén thé gidi ciing chi ra,
GGBFS gia c¢b v6i dit khi ham luong t6i wu 14 6 % [12].

3.2. Anh huéng ciia ham lwong xi 10 cao dén mddun bién dang Es, ciia hdn hop dat gia cé

Khi thiét 14p mdi quan hé giita L'mg’suét va bién dang tur két qua thi nghiém nén mét truc
khong n¢ hong s€ xdc dinh dugc modun bicn dang Eso. KEt qua xac dinh duogc trinh bay ¢ Hinh 4 va
Hinh 5. M6dun bién dang cua hon hgp gia co xi 10 cao thay thé 30-50 % xi mang tang tir 6-77 % so
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v6i hdn hop gia ¢d dét xi mang. Didu nay cho thdy ham lugng xi 16 cao ciing anh hudng dén
moddun bién dang cua hon hop gia co dat.

700
e
£ 600 5
= I
~ 500
—
u>
[T}
= 400
[ =
=4
2 300
5
=
c 200 -
=
e
=] 100 -
D .
= = =) = s =3 = =] =
5 & £ S & < & 5 55
& & & S & & 23 & o5 &
e e o > oo ol oo o oo oo N .
S W < S s < Y w© <O 14 ngay tudi
o S o S o S oF S oRF
D 3 <5 ~ & <& B> 3 < 28 ngay tudi
Ha lwror hat k&t dinh, k s -
am lrgong chat k&t dinh, kg/m 456 ngay tudi

Hinh 4. Médun bién dang E50 cuia té hep mau dat gia cé dat xi mang + GGBFS
voi cac ty I¢ khac nhau

3.3. Mdi quan hé giira cwong d9 khang nén né hong va médun bién dang Es, ciia hén hop gia cb

Tu ké‘g qua cuong do khang nén né hong (qu) va modun bién dang Eso & cac ngay tudi khac
nhaq, 18p modi quan hé va duoc thé hién (’7, Hinh 5. Két gué cho thay: Es = 84,9318q, + 239,61, voi
hé s6 twong quan R?= 0,8341. Modun bién dang Eso bang 120,3-331,4 lan cuong do khang nén no
héng q.. Nguyén Thi Nu va nnk. [11] thiét 1ap phuong trinh Esy = 104,4q, - 22,26 v6i hé sb tuong
quan R*=0,963. Vi Ngoc Binh [13] chi ra m&i quan h¢ gita modun bién dang va chat két dinh vo
co cai tao dat vung dong bang séng Curu Long la 50q, < Esy < 184q,.

,800

700

-

g Eso, N/mm?
@
=}
53

[
[=)
o

Esp = 84.931q, + 239.61
R2=0.8341

-
=
[=)
o

\
w
=)
o

<

Maédun bién dan

,0.00 ,1.00 ,2.00 ,3.00 ,4.00 ,5.00 ,6.00
Cuirng do khang nén nd hong, g, N/mm?

Hinh 5. Mdi quan h¢ giita médun bién dang va cuong d khédng nén nohong cua han hop dat gia
Co xi mang + GGBFS
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IV. KET LUAN
Qua két qua nghién ctu, rat ra mot sé nhan xét sau:

- Cuong do khang nén no hong (qy), modun bién dang (Eso) ctia hdn hop gia cdb + XM+
GGBFS v6i ham luong GGBFS thay thé 30 %, 40 %, 50 % xi mang l6n hon nhiéu so vo1 hon hop
dat + 100 % xi mang.

- Khi ham lugng GGBFS thay thé dén 40 % xi mang, thi q, Eso cia hdn hgp B + XM +
GGBEFS tang, sau d6 GGBFS tang thi cac dac trung nay lai gidm.

- Két qua chi ra ham lugng t6i wtu GGBFS thay thé xi mang trong loai dat nay 1a 40 % xi 10
cao GGBFS.
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EFFECT OF GROUND GRANULATED BLAST FURNACE SLAG (GGBFS) ON
UNCONFINED COMPRESSION STRENGTH AND DEFROMATION MODULUS OF
SOIL - CEMENT MIXTURE

Do Mai Anh'", Nguyen Thi Nu?", Bui Truong Son?, Ta Thi Toan?

Than Hong Quang Construction Company
Hanoi University of Mining and Geology
"Email: maianhdcct59@gmail.com; nguyenthinu@humg.edu.vn

Abstract

To solve environmental problems, GGBFS has been being studied in many fields. In this
report, GGBFS is used in combination with cement to improve soft clay by deep mixing
method. GGBFS was replaced with 0 %, 30 %, 40 %, 50 % of cement and was determined
the unconfined compressive strength and deformation modulus (Esp). The experimental
results show that the GGBFS content has a great influence on the the unconfined
compressive strength and deformation modulus of the cement - GGBFS - soil mixture. The
unconfined compressive strength and deformation modulus of soil - cement - GGBFS were
higher than that of the soil - 100 % cement mixture. As the GGBFS content increases up to
40 %, the unconfined compressive strength of mixture increases. After that, GGBFS content
increase resulted in a decrease of these properties.

Keywords: GGBFS, unconfined compressive strength, cement.
Ngay nhdn bai: 16.11.2020; Ngay phan bién: 22.11.2020; Ngay chdp nhdn dang: 15.12.2020
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DAC DIEM PUZOLAN O DAK NONG VA PINH HUONG SU’ DUNG
CHO CONG TRINH GIAO THONG

Bui Trwéng Son®, Vi Ba Thao®, Nguyén Thi Nu®, Nguyén Thanh Dwong’,
Nguyén Huy Vwong®

’ ’lTrux‘mg Dai hgc Mo - bia chét
S6 18 phé Vién, buc Thang, Bac T Liém, Ha Noi
2\ién Thuy cong - Vién Khoa hoc Thay lgi Viét Nam
S6 3 ngd 95, Chuia Bac, Trung Liét, Déng Pa, Ha Noi
“Email: buitruongson@humg.edu.vn

Tom tit
Theo déanh gid ban dau, tinh Ddk Néng c¢é 4 diém mé puzolan tw nhién phén bo tdp trung tai xa
Qudng Phi va Budn Choah, huyén Krong N6 véi tong dién tich khoang 18 km?, tai nguyén du béo
khoang 83 tri¢u tdn. Bang cac phuong phap thi nghiém trong phong khdc nhau, xac dinh duoc thanh
phan héa hoc,thanh phan khoang vat, dic diém vi cdu tric, tinh chat co Iy, hé 6 nghlen dé hat voi,
@6 hogt tinh véi xi mang. Két qua nghién ciku chi ra, cdc mé puzolan déu cé tinh chat déap vmg dirge
cde yéu cau ky thudt dé thay thé mét phan xi mang trong gia cé cai tao dat lam dwong giao thong
ciing nhu lam cdc cau kién bé téng trong nhiéu linh vic khac nhau. Khi siz dung puzolan can nghién
min va lira chon ham leong thich hop dé thay thé xi méng trong thanh phan chat cdi tao.

Tir khéa: Puzolan ti nhién, chdt két dinh, xdy dung dwong giao thong.

I. PAT VAN PE

Két qua nghién ctru trong nhiéu nim qua cta Vién Pia chat cung voi mot sd co quan khac da
cho thdy nudc ta c6 mét tiém ning puzolan to 16n, phong phti vé thé loai va chit luong [1,2]. Tay
Nguyén ndi chung va tinh Dik Nong noi riéng c6 thanh tao dia chit kha don gian, chu yéu 1a cac
thanh tao trAm tich, trAm tich phun trao, phun trao bazan, da xdm nhép va cac trAm tich bé 101 ¢6
tudi tir Mezozoi dén hién dai. Tinh Dak Nong cé tiém ning to 16n vé puzolan ty nhién, tuy khong
quy hiém nhu vang, bac nhung diéu kién khai thac, ché bién lai don gian va co thé duogc sir dung
rong rai trong cac nganh xay dung [2]. Hién tai, puzolan méi chi s dung 1a nguén nguyén liu
trong cong nghé san Xuét xi mang va vat lidu xay dlrng khong nung, lam phu gia cho bé tong dam
lan. Puzolan néu dwoc nghién ctru st dung rong rdi s& mang lai hiéu qua kinh té cho tinh Pik Nong
noi riéng va khu vuc Tay Nguyén néi chung, ddc biét c6 y nghia tai cac khu viyc mién ndi, ving
Su, vung xa.

Dik Nong hién c6 lugng khoang san puzolan ty nhién rat 16n, theo nghién ctru ban dau hién
¢6 04 diém mo6 phan bd tap trung tai xi Quang Phu va Buén Choah, huyén Krong N6 véi téng dién
tich khoang 18 km’, tai nguyén du bao khoang 83 triéu tén [2]. Trudc ddy, puzolan tu nhién d timg
dugc sir dung dé thay thé xi méing trong bé tong dim lin cong trinh dap thuy dién Ddng Nai. Cac
cong trinh dap bé tong dam lin tai khu virc nghién ctru da thi cong hoan tat, khéng con nhu cau st
dung puzolan tyr nhién. Hién nay, puzolan ty nhién chi dugc ding lam nguyén lidu san xuat xi mang
puzolan vé6i khoi lwong rat han ché.

Trong nhitng ndm gan day, cong tac khai thac, ché bién khoang san, dic biét 1 puzolan dugc
trién khai manh mé& & nhiéu diém mo trén pham vi tinh Dik Nong, tuy vdy khong phai trong moi
truong hop déu dat dugc hiéu qua kinh t& mong mudn néu nhu khong noi dén thua 16 va nhitng hau
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quéa ddi véi moi truong. DE khai thac dugc hét tinh ning cong dung cua loai vat liéu nay, trudce tién
can danh gia mot cach chinh xac vé chit luong cua né. Trong béo céo ndy, nhom tac gia s& trinh
bay cac két qua nghién ctru dic diém cia puzolan & ik Nong va dinh hudng sir dung lam phu gia
trong xay dung duong giao thong.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nhom nghién ciru di Iya chon loai d4 bazan tir mo puzolan tu nhién nim trén dia ban xa
Quang Phu, huyén Krong N6, tinh Bak Nong dé nghién ciru, cadc mau lay ¢ cac vi tri khac nhau nhu
6 Hinh 1. Hinh anh cac mau nghién ctru tai vi tri nghién ctru nhu ¢ Hinh 2.

Hinh 2. Mdu puzolan ti nhién tai v; tri nghién citu (Qudng Phii, Kréng N6, Pk Nong)

Dé tién hanh nghién ciru danh gia chat luong puzolan ty nhién, nhom nghién ctru da tién
hanh thi nghiém céc chi tiéu co ly, hé s0 nghien, thanh phan hoa hoc va thanh phan khoang vat,
phan tich vi cau trac, phan tich d6 hat voi, do hoat tinh véi xi mang.

Phuong phap huynh quang tia X (XRF) sit dung xac dinh thanh phan hoa silicat ciia mau. Do
hat voi, ham luong keo dugc xac dinh bang phuong phap hoéa phéan tich. Thanh phan va ham lugng
khoang vat dugc xac dinh bang cac phuong phap phén tich nhiét vi sai (DTA) va nhiéu xa Ronghen
(XRD). Cac thong sb phan tich ki thuat duoc thuc hién bao gdbm: (1) Quan sat mit mau puzolan
nhd phuong phap SEM; (2) Phan tich thanh phan cac nguyén t6 hoa hoc bang phuong phap chup
phd tan xa niang lugng EDX. (3) Thanh phan pha tinh thé cua vat liéu da dugc xac dinh thong qua
phuong phap nhiéu xa Ronghen (XRD). (4) Thi nghiém vé phan tng puzolan cac mau da da dugc
nghién nho va hoa véi dung dich kiém thanh bdt nhdo. Lan luot dugc st dung dung méi no
hydroxid Na va Ca.

216



KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

Céc thong §6 vé chi s6 hoat tinh cudng d9, thoi gian dong 1§ét vira voi - puzolan, kha nang
chiu nudc ciia mau ché tao tr vita voi va puzolan, ham luong kiém thai dugc xdc dinh theo cac
phuong phap quy dinh trong tiéu chuan TCVN 6882:2001, TCVN 3735:1982 [3, 4].

Do am, khoi luong thé tich, cu@ng do ’khéng nén gﬁa puzolan tu nhién dugc xac dinh trong die:?u
kién bao hoa va khéqg bao hoa. B9 am, khoi lugng thé tich, cuong d6 khang nén duogc xac dinh lan
luot theo cac tiéu chuan TCVN 10321:2014, TCVN 10323:2014, TCVN 10324:2014 [5, 6, 7].

I1l. PAC PIEM PUZOLAN O PAK NONG VA PINH HUONG SU DUNG CHO CONG
TRINH GIAO THONG

3.1. Thanh phan thach hec, khoang vit

Dénh gia ban dau cho théy puzolan ty nhién c6 cAu tao dic sit, tuong ddi ran chic, mau sic
thay doi tir xdm den dén xam sang, ki€n tric noi bat, nén dolerit. Thanh phan khoang vat, thach hoc
duoc phan tich nhieu xa Ronghen (XRD) ¢ Bang 1 va Bang 2.

Bdng 1. Tong hop phan tich thanh phan khoang vdt bang phirong phdp nhiéu xa Ronghen

_ Augit | Forsterit | Thach | Hematit | cristobalit Lepid 1 Appit
M6 vit ligu . ) anh ) (%) ocrocit )
@) | @) | @) | @) %) | @)
Mo Quang Phi 1, x&8 28-29
Quang Phu, Krong No, 22-2 4-5 11 1-2 5-6 26-27
bak Néng
Mo Quang Phu 2, xa
Quang Phu, Krong N, 26-27 23-24 6 12-13 1-2 4-5 25-26
biak Nong
M6 Deo 52, xi Quang
Phu, Krong No, bak 25 24 5 13 3 3 27
Nong
Mo Budn Choah, xa Buon
Choah, Krong N6, bak 24 24 7 10 2 5 28
No6ng
Bdng 2. Tong hop thanh phan khoang vdt phan tich thach hoc
. Bantinh | Pyroxen Olivin Nén Plagioclaz | pyroxen | Quédng
Mo vt ligu o ian (0
(%) (%) 0 | (%) (%) | Xen(%) | (%)
Mo Quang Phu 1 39-40 22-26 16-21 60-61 24-31 21-24 7-9
Mo Quang Phu 2 41-42 20-22 17-21 58-59 28-32 21-23 6-9
Mo Béo 52 44 23-25 18-20 56 27-29 22-24 6-7
Mo Budn Choah 40 21-23 19-21 60 29-31 21-23 8-10

Tir két qua nghién ctru trong Bang 1 va Bang 2 cho thdy puzolan c6 cac loai khoang chit kha
t6t, phan 16n  dap ing dugc cac yéu cau ky thuat va cong nghé cua phu gia hoat tinh, nira hoat tinh
trong san xuat xi ming va co thé lam chét két dinh dé cai tao dét tai chd.
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3.2. Thanh phan héa hec

Bang 3 trinh bay két qué thi nghiém thanh phan hoa hoc ctia cic mau puzolan tai vi tri nghién
ctru & tinh Pak Nong. Két qua nghién ctru cho thiy, téng ham luong (Si,O + Al,O; + Fe,0;)
khoéang 73,60 % 16n hon gia tri yéu ciu theo ASTM C618-12 [8] 14 70 %. Khong chtra ham lugng
hiru co, ham luong SO; déu nho hon 1 %. Ham lugng céc thanh phan thay tinh kha cao nén c6 thé
cho rang cac mau da bazan déu ¢ tinh chat puzolan. Mau puzolan bot cho tic dung véi kiém ciing
nhu véi voi, két qua thi nghiém cho thiy kha ning dong clmg rat rd rét. Nhu vay, két qua phan tich
ban dau cho théy, puzolan ty nhién du chét luong dé cai tao dat.

Mot s hinh anh phan tich thanh phﬁn hoa hoc ctia puzolan tu nhién trinh bay trong Hinh 3,
Hinh 4 va Hinh 5. Trong Hinh 3 trinh bay gian d6 nhidu xa Ronghen ciia mau puzolan, két qua cho
thdy xuét hién mot luong kha 16n pha vo dinh hinh (thuy tinh), day 13 pha quyét dinh hoat tinh ctia
puzolan. Pdi véi puzolan cd ngudn gdc tuff bazan, pha vo dinh hinh thudng rat 1on (c6 khi dat toi
60 %), cac pha két tinh (quartz, plagioclaz, pyroxen, olivin,...) chiém khoang 20-30 % va thuong bi
bién dang rat manh nén tuff bazan c6 hoat tinh puzolan cao. Thanh phan pha tinh thé chu yéu trong
puzolan 1a SiO, tu do & dang quartz (a - S;0,), véi pic nhiéu xa dic trung tai 26 = 26,7°. Ngoai ra,
mot lwgng nhd caldecahydrit (Ca0O.Al;,03.10H,0) véi pic nhiéu xa dic trung tai 26 = 12,5° ciing
duogc phat hién.

Lin (Counts)

B

[

/.’J Plose rl LLMJ “ Jm L&WW%M % ;

Hinh 3. Gidn do XRD ciia mau puzolan

Frxalisrung, Counce: 3811 Tuff Viectnam - Psobe 2(12
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Hinh 4. Gian do phan tich thanh phan kim logi ciia mau puzolan
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Béang 3 va Hinh 5 thé hién két qua phén tich thanh phan héa hoc cua puzolan tai cac mo
nghién ctru. Qua Kkét qua nghien ctu cho théy téng cua (SiOg + AlLO3 + Fe,05) dat tir 71,76-78,94 %
(> 70 %). Ham luong thanh phén trong miu puzolan deu dam bao chat lugng, tuy nhién ham luong
SiO, cao nén mau sac khi phong hoa c6 mau nau sam, xam den. Véi tong ham luong (SiO, +
A|203 + Fe,03) nhur trén cho thiy puzolan tai cac mo c6 do hoat tinh cao va c6 kha ning két hop t6t
dbi v6i xi mang [9, 10].

Bdng 3. Tang hop két qua thi nghiém chi tiéu héa hoc mdu puzolan ti nhién

Tén mo vat liéu SiO, (%) Fe,O3 (%) Al,O3 (%) CaO (%) MgO (%)
Mo Quang Pha 1 45,53-47,95 12,34-13,02 12,80-3,72 8,8-9,2 8,8-10,4
Mé Quang Pha 2 45,83-47,39 12,28-14,1 12,73-4,21 7,8-9,0 7,4-8,9
Mo Beéo 52 42,34-47,28 13,28-15,32 11,93-5,32 8,2-12,3 7,3-10,3
M¢é Bubn Choah 44,43-48,23 12,83-14,28 13,29-6,43 10,2-13,2 7,3-9,2

a, Anh quang hoc b, Anh BSE ¢, Anh SEM

Hinh 5. 4nh chyup phan tich thanh phan héa hoc cia puzolan ti nhién
3.3. Tinh chdt co Iy

Két qua thi nghiém phan tich chi tiéu co 1y ciia mau puzolan ty nhién duoc thé hién &
Bang 4.

Bdng 4. Két qua xdc dinh cac tinh chat co Iy ciia cac mo puzolan

~ R - 2. Cub‘ng d@
bo am Khoi lugng thé tich KL e o po 13 khang nén Hé s6
8 i 3 5 a ie % 0 hoa
Ténmovatlieu| Tw | Bdo | Tu | Khd | Bdo | M€N9 rong, | "9 - £ e X
nhién | hoa | nhien | v, | hoa | A | e | M | Kho |Bdohoajmem,
3 T/m? % Rk Ron K
Wi, | Whn, Yoo | T/M Yoh, ka/em? | ka/em? m
% | % | T/m® T/m’ em- | xerem
Mo Quang Phi | 2,05- | 543- | 1,52- [1,646- | 162- | 2.84- | 044- | 305 | 03 | 358 J g5
1 434 | 113 | 202 | 198 | 209 | 285 | 095 | 487 | 1o, | 1506 | 084
Mo Quang Phii | 1,07- | 63 | 1.43- | 1,37- | 1,55 | 2,83 | 048- | 322- | 83 | 341 [ g0
2 423 | -132 | 197 | 193 | 205 | 285 | 106 | 5L5 | 1o, | 107, | 079
Vo baosy | 243 | 72 | 143- | 138 | 154- | 283 | 052 | 340- | 4T | 30 g
390 | -116 | 192 | 188 | 202 | 285 | 106 | 515 | 15 | oo, | 074
MoBuon | 1,26- | 57 | 152- | 147- [1162-| 2.84- | 050- | 332- | >3 | 307 1 g47.
Choah | 341 | -104 | 192 | 190 | 200 | 285 | 094 | 484 | ¢ | 1o, | 080
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Tu két qua ¢ Bang 4 cho théy dd 4m cua puzolan ty nhién bién doi trong pham vi hep, hau
hét déu nhoé hon 5,0 %, gia tri 16n nhét tai moé Pha Quang 2, thép nhéit tai mé Buén Choah. Khi bio
hoa d6 4m ting 1én dén 5,43 % dén 13,2 %. Khdi luong thé tich ty nhién ctia puzolan bién doi trong
pham vi rong tir 1,52 dén 2,02 T/m>. Khéi luong thé tich nho nhét tai mé Quang Phi 2 va Mo Déo
52 va khéi lugng thé tich 16n nhat tai mo Quang Phu 1. Khéi lugng riéng cua cac puzolan bién doi
trong pham vi hep tir 2,83 dén 2,85 T/m°. Cuong do khang nén ¢ trang thai ty nhién bién ddi tir
65,3-175 kG/cm?. Trong d6 gia tri cudng d6 khang nén & mé Budn Choah c6 gié tri 16n nhét va nho
nhat. Khi dugc bao hoa, cuong do khang nén giam di rat nhiéu, thé hién hé sé hoa mém tir 0,46-
0,80, thudc loai khong bén trong méi trudng nudc.

3.4. D§ hit voi

Do hut voi dé danh gia do hoat tinh ciia puzolan tu nhién va duoc thé hién ¢ Bang 5. Két qua
phan tich cho théy puzolan ty nhién c6 d¢ hoat tinh trung binh (d¢ hut voéi trung binh = 78,37
CaO/g) va déu 16n hon d6 hit voi gii han trung binh 13 30 mg CaO/g [4]. Cudng dd hoat tinh voi
xi mang 1a 81,44 va co tac dung tot lam két cdu xay dung khi két hop voi voi.

Bdng 5. Tong hop két qua thi nghiém chi sé dg hoat tink va cuong d@é hoat tinh

Tén mé vt liéu D hoat tinh Cuwong d9 hoat tinh so véi xi ming
Mo Quang Pha 1 65,98-78,64 81,0-82,6
Mo Quang Phu 2 72,61-85,65 80,2-83,0
Mo Beo 52 79,65-86,67 78,7-85,4
Mo Bubn Choah 76,82-82,68 79,8-81,8

Dé danh gia tinh cht cong nghé ciia puzolan, cat tiéu chudn va clinker dugc nghién song
song dé xac dinh hé s6 nghién, két qua duoc thé hién & Bang 6. Hé s6 nghién thay ddi trong pham
vi rong tir 1,1-1,25 trung binh 1 1,15. Hé s trén cho thay kha ning khai thac va ché bién doi véi
cbt liéu puzolan 13 kha thuan loi.

Bdng 6. Tong hop két qua thi nghiém xdc dinh hé sé nghién

Tén mo vat liéu Hé s nghién, K
Mo Quang Pha 1 1,12-1,25
Mo Quang Pha 2 1,11-1,15
Mo Béo 52 1,13-1,17
Mo Budn Choah 1,12-1,15

3.5. Pinh hwoéng sir dung puzolan cho céng trinh giao théng

Theo két qua nghién ciru cac tinh chét ciia caic mé puzolan, lwong puzolan tai ving nghién
ctru chi yéu nam trong vé phong hoa bazan véi tong ham lugng hoa hoc (SiO; + Al,O; + Fe,0s)
yéu cau dbi voi chat két dinh déu 16n hon 70 % phu hop véi tiéu chuan ASTM C618-12 [8]. Céc
mau thi nghiém déu co cac loai khoang chat kha tot. Do hat voi cia puzolan dat d¢ hoat tinh trung
binh. Cac miu puzolan ty nhién déu dap tmg duoc cac yéu cau ky thuat va cong nghé cua phu gia
hoat tinh, nra hoat tinh trong san xudt xi mang va dac biét co thé lam chit két dinh dé cai tao dét
tai cho.

Tir két qua nghién ctru trén, co thé sir dung puzolan trong cai tao gia c6 dat 1am nén duong
giao thong. Cu thé 1a dung dat nén duong tu nhién gia ¢ voi puzolan ty nhién, xi mang va voi.
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IV. KET LUAN

Ba‘i}( Nong c6 cac 04 mo6 puzolan tap trung tai x3 Quang Phu va Budn Choah, huyén Krong
N0 voi tong dién tich khai thac khoang 18 km?, tai nguyén dy bao khoang 83 triéu tin. Py la
ngudn vat liéu xay dung quy tai dia phuong.

Két qua danh gia cac tinh chat vat Iy va co hoc ctia cic mé puzolan, thanh phin khodng vat
va hoa hoc cting nhur dg hut voi ciia cdc mo puzolan khing dinh cac tinh chat k¥ thuat dap ung duoc
céc yéu cau ky thuat dé thay thé mot phan Xi mang trong gia cb cai tao 1am duong giao thong cling
nhu lam cac cau kién bé tong trong nhiéu linh vyc khac nhau. Khi st dung puzolan can nghién min
va lya chon ham lugng thich hgp dé thay thé xi mang trong thanh phéan chat cai tao.

LOI CAM ON

Nhém téc gia chan thanh cam on TS. Vii B4 Thao, Chu nhiém dé tai DPTDL.CN-55/16
“Nghién citu sur dung puzolan ty nhién trong xay dung va bdo tri cac cong trinh giao thong néng
thon, thuy loi trén dia ban tinh Dk Néng” da cung cap sb liéu hoan thanh bo céo nay.
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PROPERTIES OF PUZOLAN IN DAK NONG PROVINCE AND ITS ORIENTATION
USED FOR TRANSPORT WORKS

Bui Truong Son*", Vu Ba Thao?, Nguyen Thi Nu', Nguyen Thanh Duong®,
Nguyen Huy Vuong?

'Hanoi University of Mining and Geology,

No 18, Vien street, Duc Thang, Bac Tu Liem, Hanoi
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No 3, Alley 95, Chua Boc streest, Trung Liet ward, Dong Da, Hanoi
*Email: buitruongson@gmail.com

Abstract

According to the initial assessment, Dak Nong province has 4 natural puzzolan mines, concentrated
in Quang Phu and Buon Choah communes, Krong No district with a total area of about 18 km? and
forecasted resources of about 83 million tons. In the laboratory, chemical and mineralogical
copositions, microstructure characterisitics, physico-mechanical properties, milling coefficient,
absorption of lime, cement activity of natural puzolan have been determined. The research results
showed that the puzolan in the study area has properties that meet the techincal requirements to
partially replace cement in soil reinforcement for road construction as well as for making concrete
structure in different fields. When using puzolan, it is necessary to finely grind and select the
appropriate content to partially replace the cement.

Keywords: Natural puzzolan, additives, road construction.
Ngady nhdn bai: 09.11.2020; Ngay phan bién: 22.11.2020; Ngay chdap nhdn dang: 15.12.2020.
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APPLICATION OF HYBRID SPONGE OsMBR/NF SYSTEM FOR DA LAT
MUNICIPAL WASTEWATER TREATMENT AND RECLAMATION
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Abstract

In this study, an innovative concept of combining sponge osmotic membrane bioreactor (OsMBR)
and nanofiltration membrane (NF), known as the sponge OsMBR/NF hybrid system, were
investigated using Triton X-114 mixed with EDTA-2Na salt as the draw solution. Compared to
traditional activated sludge OsMBR, the sponge OsMBR/NF system was able to remove more
nutrients due to the thick-biofilm layer on sponge carriers. Subsequently less membrane fouling was
observed during the wastewater treatment process. A high water flux and a negligible reverse salt
flux were documented when deionized water served as the feed solution and a mixture of 0.1 M
EDTA-2Na and 1.2 mM Triton X114 was used as the draw solution. The lab-scale hybrid sponge
OsMBR/NF system indicated that a stable water flux and low salt accumulation were achieved in a
30-day operation. Moreover, the proposed system indicated an excellent ability to reject NH,"-N and
PO, "-P (> 96 %) and this was regarded as potential reuse of water.

Keywords: Forward osmosis, Mixed draw solute, Moving sponge, wastewater reuse, Nanofiltration.

I. INTRODUCTION

Wastewater treatment technology has been improved to achieve higher removal efficiency
and to meet the stringent effluent regulations. However, wastewater treatment processes are facing
many challenges, especially nutrient and trace organic removal, thereby resulting in the serious
concern for enhancement of the existing wastewater treatment processes to get better removal
efficiency [1]. Meanwhile, membrane technology is playing a vital role in augmenting water
supplies and is essential for sustainable production. Among the membrane processes, membrane
bioreactor (MBR) technology has become one of the best options in advancing water sustainability
by encouraging wastewater reuse as well as reducing space requirement and sludge production [2].
However, the conventional activated sludge based MBRs are facing some operational and research
and development issues such as membrane fouling and high energy consumption. To challenge
these problems, an innovative osmotic membrane bioreactor (OsMBR) has been developed with
unique features: (i) osmotic pressure is used as the driving force instead of hydraulic pressure, (ii)
higher rejections of the FO membranes for a wide range of contaminants; and (iii) low fouling
propensity of the membranes.
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Nevertheless, its application is still hindered due to the unavailability of appropriate draw
solutions to reduce salt accumulation and membrane fouling in long-term operation. The reverse
salt flux from the DS into the bioreactor and salt accumulation due to high retention property of the
FO membrane can increase salt concentration in the bioreactor [3], resulting in adverse effect on
microbial activity as some functional bacteria are more sensitive to elevated salinity conditions. In
addition, the increase of total dissolved solid (TDS) concentration in bioreactor tank could also
reduce the osmotic pressure difference across the FO membrane, thereby inducing rapid water flux
decline [4]. Hence, a suitable draw solution is a key point to apply OsMBR system successfully.

To our best knowledge, any use of draw solution based on mixing EDTA-2Na with Triton
X114 for hybrid sponge OsMBR/NF system has not been published up to now. Hence, the
performance of mixed EDTA-2Na/Triton X114 as the innovative draw solution in sponge
OsMBR/NF system for Da Lat municipal wastewater treatment was symmetrically investigated in
this study. Firstly, the comparison of mixed EDTA-2Na/Triton X114 with other traditional draw
solutions was evaluated with deionized (DI) water as the feed solution. Next, variations of salt
accumulation and water flux with operating time in sponge OsMBR system were examined with Da
Lat wastewater as the feed solution. Contaminant removal was then considered in hybrid sponge
OsMBR/NF system with the proposed draw solution.

I1. MATERIALS AND METHODS
2.1. Wastewater and mixed EDTA-2Na/Triton X114 draw solution

A real wastewater used as feed solution was collected at Da Lat municipal wastewater
treatment plan with COD = 800 = 150 mg/L; NH,-N = 45 + 12 mg/L; PO,-P = 17 £ 5 mg/L. In
addition, deionized (DI) water was also used as the FS to determine the reverse salt flux. Draw
solutions were prepared from EDTA-2Na, Triton X114, MgS0O,.7H,0 and NH,CIl. EDTA-2Na was
purchased from was purchased from Sigma-Aldrich Co, Germany. Triton X114 with a critical
micelle concentration (CMC) of 0.2 mM was supplied by Scharlau Chemie, Spain. MgSO,.7H,0O
and NH,CI (purity of 99 %) were purchased Sigma-Aldrich Co, Germany.

2.2. Experiment set-up

A laboratory-scale hybrid sponge OsMBR/NF system set up at the environmental technology
laboratory of Da Lat University is described in Figure 1. The FO module with an effective
membrane area of 100 cm*was fabricated with a tube configuration wrapped with OsMem™ TFC
flat sheet membranes (Hydration Technologies Inc., Albany, OR), and it was immersed in the
bioreactor tank (5 L) in the vertical position with the active layer of the membrane facing the FS.
The sponge (density of 30 kg/m®) after acclimatization, with a filling rate of 25 % (by volume of the
bioreactor), were added into bioreactor tank. The air diffusers were installed at the bottom of the
bioreactor for moving biocarriers and reducing membrane fouling. In sponge OsSMBR system,
wastewater supplied from a feed tank was continuously pumped into bioreactor tank and the liquid
level in the bioreactor tank was maintained at a constant level by using the overflow returning to the
feed tank. Meanwhile, the DS was pumped into FO membrane tube, whereby water from FS will
permeate through membrane to dilute draw solution.

The NF module were carried out using a laboratory-scale cross-flow NF membrane cell
(CF042 Delrin Acetal Crossflow Cell, USA). The diluted draw solution was circulated into the
membrane cell by a diaphragm pump (Triwin, Taiwan) under operating hydraulic pressure of 5.5
bar to withdraw the clean water for reuse and recover the draw solution for reuse in OSMBR
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system. The feed tank was placed on a digital scale (BW12KH, Shimadzu, Japan) and the water
flux was calculated based on changes in the feed tank weight. Salt accumulation in the bioreactor
was determined by monitoring the conductivity of the mixed liquor with the aid of a conductivity
meter (Oakton Instruments, USA). The fluctuation in the room temperature during the experiment
was in the range of 26-29 °C. Samples were collected from the bioreactor and DS tank for
measuring dissolved organic carbon, NH,*-N, and PO,>-P.

Draw solution
Sponge carriers - |N

Pl

#

Pump

=

o

Wastewater

I /J

Thin cross area section

Pump

Bioreactor

Draw solution -
Duluted draw solution

NF module

Concentrated draw solution

Figure 1. A schematic of the laboratory scale hybrid sponge OsMBR/NF system
2.3. Measurement of water flux and reverse salt flux

The experimental water flux J,, (L/m* h) was calculated by measuring the change in the feed
container mass with time as follows:

AV
AAt

where, AV is the total increase in the volume of the permeate water (L) collected over a predetermined
period, At (h) and A is the effective FO membrane area (m?). The reverse salt flux J; (g/m? h) of the DS
was determined according to the amount of salt accumulated in the feed tank:

_ Vt 'Ct _Vo -Co
y At

where, C; and V. are the concentration and volume of the FS measured at time t, respectively, and
Co and V, are the initial concentration and initial volume of the FS.

1)

J ()

The rejection of PO,*P and NH,"*-N in hybrid sponge OsSMBR/NF system was calculated
according to the following equation:

R=(1-5££y 100% ©)
Cinf
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where R is the rejection; Ce is the concentration of PO,*P and NH,"-N at the effluent stream; and
Ciy is is the concentration of PO, -P and NH,*-N at the influent stream.

2.4. Analytical methods

The concentrations of PO,*P and NH,*-N were analyzed using a UV-VS spectrophotometer
(HACH Model DR-4000, Japan). The COD analyses were conducted following Standard Methods
(APHA, 2005). pH and DO of the bioreactor were measured everyday using pH meter (HANNA
instrument) and DO meter (HORIBA Ltd. Japan,), respectively. The TDS was measured by a
conductivity meter (Oakton Instruments, USA).

I1l. RESULTS AND DISCUSSIONS
3.1. Effect of various surfactant concentrations on water flux and reverse salt flux

Figure 2 shows the reverse salt fluxes and water fluxes for three draw solutions when DI
water is used as FS. The FO experiments were conducted in with membrane; the orientation of the
active layer facing the feed solution. It was observed that the reverse flux for 0.1 M EDTA-2Na
mixed with 1.2 mM Triton X114 was considerably lower than that for 0.1 M NH,CI (18 times) and
0.1 M MgSO, (16 times). Because, EDTA used in this study contained highly negative charged
compounds, which resulted in increased electrostatic repulsion between the negatively charged FO
membrane and negatively charged HIEDTA]’ " leading to decreased the reverse salt flux. Moreover,
the adsorption of Triton X114 on the FO membrane caused by the hydrophobic interaction between
the tail of Triton X114 and the membrane constricted membrane pores, which reduced the reverse
salt diffusion of ions.

As can be seen in Figure 2, a mixed 0.1 M EDTA-2Na/1.2 mM Triton X114 draw solution
achieved the highest water flux (Jw = 4.75 L/m? h), followed by 0.1 M NH,CI (Jw = 4.17 L/m® h)
and then 0.1 M MgSO, (Jw = 3.78 L/m* h). However, the difference in the water fluxes of these
DSs was insubstantial. Moreover, the specific reverse salt flux (Js/Jw) of mixed 0.1 M EDTA-
2Na/1.2 mM Triton X114 draw solution was the lowest (0.03 g/L). Thus, among draw solutes, a
mixed 0.1 M EDTA-2Na/1.2 mM Triton X114 draw solution is expected to show the highest
performance for the sponge OsMBR/NF processes.

Water flux (L/m2 h)
Reverse salt flux (g/m2 h)

0.1 M NH4cCl

0.1 M MgS04

0.1 M EDTA-2Na + 1.2 mM Triton X114

Figure 2. Water flux and reverse salt flux of different draw solutions (active layer facing the feed
solution, temperature of 25 + 2 C, using DI water as feed solution)
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3.2. Water flux and salt accumulation during sponge OsMBR operation

Figure 3 shows the water flux as a function of time for the period of testing the sponge
OsMBR system using mixed 0.1 M EDTA-2Na/1.2 mM Triton X114 as draw solution and Da Lat
wastewater as feed solution. The water flux decreased gradually (from 4.52 to 3.79 L/m? h) because
of an increase in the TDS in bioreactor tank (from 504 to 1437 mg/L) and membrane fouling. The
mild water flux decline suggested that membrane fouling in the sponge OsMBR is insubstantial as
most of the microorganisms are attached to the sponge carriers instead of the membrane, thus
preventing membrane fouling. Moreover, because the sponge OsMBR system was operated with
the membrane active layer against the mixed liquor (FO mode), foulant deposition occurred on the
active layer, where it could be removed by the hydraulic shear force.
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a00 [

Salt accumuation in bioreactor (mg/L)

Sponge OsMBR water flux, L/m2 h
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Operation time (Days)
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»
@
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(=}

1,200 [

goo |

—O—Salt accumulation -O-Jw, L/m2h

400 |

Salt accumuation in bioreactor (mg/L)

Sponge OsMBR water flux, L/m2 h

0 5 10 15 20 25 30 35
Operation time (Days)

Figure 3. Water flux of the hybrid sponge OsMBR system versus time, b. Salt accumulation in the
bioreactor during the operation of the OsSMBR hybrid system. Error bars were based on the
standard deviations of three replicate tests of three in dependent membranes

The salt accumulation of the sponge OsMBR system is shown in Figure 3. The result shows
that the TDS in the bioreactor increased gradually from 450 to 1525 mg/L after 30 days of operation
because of the high rejection of dissolved solutes in the feed by the FO membrane. However, the
concentration of the accumulated salt in the bioreactor was relatively low (< 2 g/L) after 30 days of
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operation. It is due to the low specific reverse salt flux from the novel DS, which allowed normal
growth of the microbial community. In practice, to prevent the inhibition of the activities of the
microbial community, the maximum bioreactor tank salinity must not exceed 2 g/L [5].

3.3. Nutrient removal efficiency

Figure 4 and 5 illustrates the variations in the rejection of NH,"-N and PO,>-P during hybrid
sponge OsMBR/NF performance. In the hybrid sponge- OsMBR/NF system, the integration
between biological treatment and high retention membrane processes could achieved the high
contaminants removal (> 97 %) and produce high quality recycled water. Figure 4 depicts the
variation of NH,"-N concentrations in influent wastewater, bioreactor, effluent and NH,-N
removal. Compared to the influent NH,*-N concentration of around 45 mg/L, the NH,"-N bulk
concentrations in the bioreactor were much higher (NH,*-N concentration ranging from 55 to 67
mg/L), indicating significant accumulation of NH,"-N in the bioreactor. The NH," rejection
efficiency using the FO membrane was around 75 %, which retained a considerable NH,"-N
concentration in the reactor. Additionally, the NH,"-N removal of moving sponge OsMBR/NF
system was over 98 % and the NH,"-N effluent concentration was less than 0.87 mg/L.
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- 90
£l 0. %0
_E Q- O o . (O SR—— (0 SRR (o) 70 g
% 50 W T ®.. 60 %
sS4 | @ ® . ® 50 3
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3 @ Influent wastewater -@- Bioreactor tank 20
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Figure 4. NH,"-N removal efficiency during the operation of hybrid sponge OsSMBR/NF system

80— AR R 100
A‘ ........................ A ........................ Y ERIITEIT—— A % A .

= 0 O ...................... o
= O .................. 20
g 60 .
S _ T @ 70 %
5 30 G i o &
@ e - 5
E 40 ' LG R Influent wastewater @ Bioreactor tank 50 '%
E 30 o - B Permeate stream -4 OsMBR/NF rejection,% 40 ‘=,E
° a
T 30 3
S 20 | i Ao e @ o
o) @ e @ Pm— @O o 20

10 o

o LA 1 m ee| m — O .

0 5 10 15 20 25 30 35

Operation time, day

Figure 5. PO,*-P removal efficiency during the operation of hybrid sponge OsSMBR/NF system
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Figure 5 confirms that the concentration of PO,*-P in the reactor increased gradually and
reached 56 mg/L which was approximately four times higher than that of PO,>-P concentration in
influent wastewater. This phenomenon could have explained because the FO membrane with small
pore radius of 0.37 nml ed to a high rejection of PO,*-P from wastewater, which accumulated
significant amounts of PO,>-P in the bioreactor. The hybrid sponge OSMBR/NF system removed
more than 96 % of PO,>P which was higher PO,>P rejection than other MBR systems [6] and this
result agreed with Holloway et al. [5].

IV. CONCLUSIONS

In this study, a hybrid sponge OSMBR/NF system was successfully employed to treat Da Lat
wastewater using a mixed EDTA-2Na/Triton X114 as the suitable to achieve a high-water flux and
low reverse salt flux. The proposed system indicated an excellent ability to reject NH,*-N and PO,*
-P (> 96 %) and this was regarded as good reuse of water. Moreover, sponge OsMBR attained an
average water flux of 3.92 L/m? h and minimal fouling because the sponge's performance as a free
actively moving biocarrier in the reactor cleaned the membrane continuously.
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Nguyén Cong Nguyén', Nguyén Thi Hau, Lé Ngoc Chung', Biii Xuan Thanh?,
Shiao-Shing Chen®, Nguyé&n Phuéc Dan’, Dwong Cong Hung®, Trwong Pic Toan®

'Khoa Héa hoc va Mai truong, Pai hoc Da Lat
’Khoa Méi trudng va Tai nguyén, Trudng Pai hoc Bach khoa Thanh phd H6 Chi Minh
3Vign K§ thuat va Quan 1y moi trudng, Dai hoc Ky thuat Quéc gia Dai Béc, Pai Loan
“Trung tdm nghién ciru nuée, Trudng Pai hoc Qudc gia Thanh phé H6 Chi Minh
*Truong Pai hoc K§ thuat Lé Quy Pon, Ha Noi
®Vién Nghién ciru hat nhan, thanh phé ba Lat
*Email: nguyennc@dlu.edu.vn
Tom tat
Mgt khai niém méi cua sir két hop gida vt lidu bot bién, bé phan ing mang thdm thau thudn va
mang NF, duot biét nhw la hé lai hop sponge OsMBR/NF da duoc dieu tra boi sir dung hop chat
hoat dong bé mat Triton X-114 két hop véi musi EDTA-2Na nhir la dung dich tao &p sudt. So véi bun
hoat tinh - OSMBR, hé sponge OsMBR/NF c6 thé logi bo cac chdt dinh dwéng tét hon béi Vi 6 6p
mang sinh hoc hinh thanh trén vt liéu mang bot bién. Két qua cho thay it ¢ su bdan mang diroc quan
st trong sudt qua trinh xir 1y nweoc thai. Théong leong dong méc tham cao va dong mudi gi nguec
thap da dat dwoc khi sir dung nuéc cat nhue dung dich nwée dau vao va hon hop 0.1 M EDTA-2Na va
1.2 mM Triton X114 nhw dung dich tao p suat. Hé lai hop sponge-OsMBR/NF ¢ quy md phong thi
nghiém chi thdy rang théng lwong tham én dinh va tich lity mudi thdap da dat dwoc trong 30 ngay vdn
hanh. Hon nifa, hiéu qud logi bé céc chdt dinh dudng NH, -N va PO,>-P (> 96 %) vdi chat luwong
niedc sau xar Iy tét va cé tiém ndng cho tdi sir dung nuée.

Tur khoa: Tham thdu thudn, hon hop dung dich tgo &p sudt, di chuyén bot bién, tai siz dung niuéc
thdi, loc nano.

Ngady nhdn bai: 12.11.2020; Ngay phan bién: 22.11.2020; Ngdy chdp nhdn ding: 15.12.2020.
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TiNH CHAT CO' LY VA THANH PHAN HOA HQC CUA Xi HAT LO CAO
TRONG PINH HUONG SU DUNG VAT LIEU XAY DUNG TAI CHE

Trén Thanh Nhan®, Tran Xuan Thach? Nguyén Dai Vién®, D6 Quang Thién*,
Dwong Trung Quéc’, Dwong Phwéc Huy!

"Truong Pai hoc Khoa hoc, Pai hoc Hué, 77 - Nguyén Hué, thanh phd Hué
2S¢ Xay dyng Ha Tinh, 14 - V5 Liém Son, thanh ph Ha Tinh
%S¢ Xay dung Thura Thién-Hué, 02 - Nguy2n Truong To, thanh phé Hué
*Cong ty TNHH MTV Duong Trung Chu Lai, 703 - Pham Vin Dong, NGi Thanh, Quang Nam
“Email: ttnhan@hueuni.edu.vn
Tom tit
Trong quy trinh luyén gang thép, heong thai cia xi gang va xi thép trén 1 tdn gang va 1 tdn thép
trung binh lan lwot la 290 kg va 110 kg. Tuy thudc vao phicong phdp lam ngudi ma xi gang dwoc phdn
logi thanh xi lo cao lam ngudi chdm va xi hat lo cao lam ngugoi nhanh, ¢ nudc ta hon 95 % xi lo cao
diegre thu pham thanh xi hat 16 cao. Bén canh cdc tinh chdt dia k thudt wu viét, xi hat 16 cao €6 cuong
dé khéng nén ting dan theo thoi gian nho ddc tinh thiy héa trong diéu kién méi trwong dm. Trong
nghién ciru nay, lwong thai va mirc do sw dung xi hat lo cao dwogc tong quan va so sanh gitva Viét Nam
véi Nhdt Ban von la quoc gia dd nghién ciru va sir dung san phcfm xi vao cac linh vuc khac nhau. Thanh
phan hat, tinh chat co Iy (khoi heong riéng, hé sé rong Iom nhat va nhé nhdt, hé sé tham, két qua dam
tieu chucfn) va thanh phdn hoa hoc chinh (CaO, SiO,, Al;,0; MgO, T-S, FeO, MnO, P,0s) cua xi hat lo
cao tai nha mady gang thép Hung Nghiép Formosa Ha Tinh dwoc so sanh véi san phdam xi ciia Nhdt Ban
nham cung cdp cit liéu trong dinh hwéng sir dung lam vdt liéu xdy dung ¢ nwée ta.

Tir khoa: Tinh chdt co Iy, thanh phan héa hoc, vt liéu xay dung, xi hat 10 cao (GBFS).

I. TONG QUAN

Theo du bao dén nam 2020, nhu cau tiéu thu cat xay dung nudc ta vugt 165 tricu m*/nam
trong khi luong cat khai thac hién nay chi dap img khong qua 65 % va lugng cat ty nhién phuc vu
xdy dung ¢ nudc ta s& can kiét sau 10 ~ 15 nam khai thac. Dén nam 2022, dy bao nhu cau cét san
lap ca nude vuot 2 ty m® do d6 sau nam 2020 nudc ta s& can kiét cat ty nhién phuc vu san 1ap [1].
Vi vay, bén canh cac quy dinh va quy hoach hoat dong khai thac theo dinh hudng tiét kiém toi da
nguén cat tu nhién, Chinh phu va dia phuong da va dang khuyén khich nghién ciru str dung vat lidu
xay dyung nhn tao va tai ché nham b sung luong thiéu hut, timg budc thay thé cat tw nhién trong
xay dung.

Nghién ciru sir dung xi 16 cao (hay con goi 14 xi gang, tiéng anh 1a Blast Furnace Slag - BFS)
n6i chung va xi hat 10 cao (Granulated Blast Furnace Slag - GBFS) no6i riéng thay thé cat ty nhién
trong xay dung, ddc biét 1am vAt liéu san l4p - dap nén [2], vat liéu cai tao nén dét yéu bang phuong
phap coc cat [3] da dugc thuc hién trong thoi gian dai (tir nam 1998 dén nay) Hién nay, cac nudc
phat trién nhu Nhat Ban, My, Australia,... va & chau Au (Hiép hoi xi chdu Au (Euroslag) véi 12
thanh vién) di hoan thién hé thng tiéu chuén quy dinh str dung vat liéu xi trong xay dung. O nuéce
ta, B0 Xay dung da ban hanh 6 tiéu chuén st dung xi gang thép lam phu gia san Xuét xi mang va
cbt liéu ché tao vira xay dung - bé tong va 1 chi dan ky thuat sir dung xi gang thép lam vat liéu xay
dung. Nghién ctru xi gang thép ¢ nudc ta chu yéu tap trung vao str dung lam cbt lidu vira - bé tong
va vat liéu dap theo huéng danh gia cuong d6 khang nén va cip phbi tron. Trong khi sy thay d01
tinh chat co - 1y - hoa ciia xi theo thoi gian do phan {mg thity hoa, 1a yéu t6 rit quan trong quyét
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dinh cuong d6 va do bén lau dai cta vat liéu chua duoc nghién ctru. Vi vay, bai bdo ndy trinh bay
céc nghién ctru tong quan vé tinh chét co 1y cta xi hat 16 cao va bude dau so sanh céc tinh chit co
1y va thanh phan héa ciia san pham xi & Viét Nam véi Nhat Ban nham dinh huéng st dung lam vat
lidu xay dung thay thé cat ty nhién (cat long s6ng) & nudc ta.

II. LUQNG THAI VA TINH CHAT CO LY CUA Xi HAT LO CAO
2.1. Lwong thai cia xi hat 10 cao

Xi 16 cao 14 phu phim cta qué trinh luyén gang, duoc phan loai thanh xi 16 cao 1am ngudi
cham trong khong khi (Air-cooled Blast Furnace Slag - ABFS) va xi hat 10 cao dugc 1am ngudi
nhanh bang nuéc ap luc (Hinh 1). Trén thé gidi, qua trinh luyén 1 tin gang long s& thai ra tir 295 kg
dén 300 kg xi 10 cao (chiém khoang 30 % khdi lugng) va trung binh hon 80 % xi 10 cao dugc
chuyén thanh xi hat 10 cao [4, 5]. Tai nha may gang thép Hung Nghiép Formosa Ha Tinh (FHS),
hon 95 % xi gang dugc thu pham thanh xi hat 16 cao nén day 14 loai xi thai 16n nhat trong tit ca cac
loai xi day 10 cia nha may luyén gang thép.

y  Xi 10 cao (xi

Quéng va
I(’(Ijl;l \%é? " gang) long: | Bai lam ngudi '
va coke) % 2% ke xi/l xi (cham) Xi 16 cao ngudi

cham (ABFS) _

L
H¢ thong phun e
M nuée ap luc cao
lam ngudi nhanh  Xj hat 10 cao
Gang long (GBFS)

Hinh 1. Quy trinh luyén gang va san xudt xi GBFS

O nudc ta, ciing véi su phét trién ciia cong nghiép luyén gang thép, luong thai xi 10 cao tang
rat nhanh va dyu bao vuot 12 trigu tan/nam trong nam 2020 (ting hon 10 1in so v&i ndm 2013) (6]
(Hinh 2). Riéng khu vuc mién Trung, khu lién hop luyén gang thep FHS va Hoa Phat Dung Quat
(Quang Ngai) di vao hoat dong vdi tong san luong lan luot 14 20 trigu tan va 4 tri¢u tan thép/nim nén
luong xi gang thai ra hang nam s& rat 16n. Vi vdy, nghién ctru va dinh hudng sir dung xi hat 16 cao
lam vat liéu thay thé cat tu nhién (cat 10ng song) trong xay dung c6 ¥ nghia khoa hoc va thuc tién.

12000  BTéng .
| BXi thép
F ®Xilo cao

“6000 |-

Lugng thi (1000 tén)

TR |

2013 2014 2015 2016 2017 2020

Nam

Hinh 2. Luwong thdi hang nam xi gang va xi thép tai Viét Nam [6]
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2.2. Mt s6 diic trung co Iy chung ciia xi hat 10 cao

Két qua thong ké va so sanh duong cong c¢& hat ciia nhidu nghién ctru trén san pham xi hat 10
cao Nhat Ban duoc thé hién trong Hinh 3 [7]. Két qua cho thy xi hat 16 cao ¢6 phan 16n c¢& hat nho
hon 5 mm, rat it hat min va giéng véi cat tho tu nhién (cat tho 1ong song) nén cé thé sir dung thay
thé cat ty nhién lam c6t liéu nho cho bé tong va vita.

I -
o Cat thd tu nhién /f/
/

§'® /,
=S| Gi6i han & hat cia GBFS |/,
el san xuat tai Nhat Ban f—#/

2 V7

£ g y

Sy / 1/

+~ /
SE Wi

= 4

[a W ’

0.01 0.1 1.0 10
C& hat (mm)

Hinh 3. Thang ké cé hat trung binh cia xi hat 10 cao Nhdt Bdn so véi cat hat ti nhién [7]

Bén canh do, xi hat 1o cao c6 dic diém hat xi goc canh, nhiéu 16 rong kin bén trong va 15
rong ho trén bé miat (Hinh 4) nén lam ting do ma sat giita cac hat xi va do d6 tang suc khang cat
cho miu xi. Cac nghién ctru cho thay xi hat 10 cao c6 tinh chét co 1y “thuan loi” hon cat ty nhién
khi str dung lam vat liéu dép nén - san lép hay vat liéu cai tao nén dat yéu béng coc cat nhu tinh
thim nudc tdt (k, =~ 10° my/s), khdi luong riéng nhé (s = 2,30 ~ 2,60 g/cm?), cudong do chiu tai cao
v6i goc ndi ma sat 16n (goc ndi ma sat ¢ > 35° cho hé sé rdng e bat ky va khi d6 chat tuong dbi Dr
> 60 % thi ¢ > 40°) (Hinh 5 va Bang 1). Hién nay, xi hat 10 cao dugc sir dung chu yéu trong cong
nghiép san xut xi mang va ¢ Viét Nam, Tép doan Hoa Phat 1a don vi dau tién xuat khau loai xi nay
ra nudc ngoai (xuat khau sang Bangladesh tir nim 2010).

(b)

Hinh 4. Anh chup (8) mdu xi va (b) phéng dai (anh SEM) bé mdt hat x7 hat 16 cao [7]
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Hinh 5. Quan hé giira goc néi ma sat va hé sé rong cua xi hat 16 cao [7]

Bdng 1. So sanh mét s tinh chdt co' Iy giira xi hat 10 cao véi cat tie nhién [7]

) P Khéi lrgng riéng | Hé sé rdng lén | Hé sé rdng nhé Goc ngi ma sat ¢ (°)
Tinh chat 3 A £
ps (g/cm®) nhat enax nhat emin Dr =60 % Dr =80 %
Xi hat 10 cao
Nhat Ban 2,695 1,302 0,844 41,3 43,4
Cét tu nhién 2,661 0,802 0,493 36,3 42,0

I1I. SO SANH TiNH CHAT CO LY VA THANH PHAN HOA HQC CUA XI HAT LO CAO
SAN XUAT TAI VIET NAM VA NHAT BAN

3.1. So sanh thanh phan hda hoc chinh ciia xi hat 10 cao

Trong Bang 2, thanh phan hoa hoc chinh ciia cac mau xi hat 16 cao Nhat Ban, do cdc nha san
xuat tai Nhat Ban cung cip, duoc ching toi so sanh v6i két qua thu duoc trén mau xi hat 16 cao san
xuét tai Viét Nam trong do c6 xi hat 10 cao Formosa. Két qua cua xi hat 10 cao Hoa Phat va Thai
Nguyén dugc tham khao tir Chi dan k¥ thuat ciia Bo Xay dung [8]. Két qua cho thdy thanh phan
hoa hoc chinh cua xi hat 10 cao san xudt tai Viét Nam kha twong ddng voi san pham xi ctia Nhat
Ban. Hién nay, xi hat 10 cao Nhat Ban d3 duoc sir dung trong nhidu linh vuc khac nhau nhu lam
phan bén, phu gia khoang va cdt lidéu nho cho vira va bé tong. Vi vdy, san pham xi hat 10 cao
Formosa noi riéng va ¢ Viét Nam ndi chung can duoc tiép tuc nghién ctru phuc vu dinh huéng st
dung tai Viét Nam.

Bdng 2. Thanh phan héa hoc ciia x7 hat 16 cao san xudt tai Nhdt Ban va Viét Nam®

Mau xi GBFS CaO SiO, AlL,O; MgO T-S FeO MnO P,0Os
GBFS Nhat Ban 42,05 35,18 14,65 5,96 0,8 0,49 0,21 0,1
GBFS Hoa Phat 41,0 35,5 11,0 9,2 0,6 0,7 - -
GBFS Thai Nguyén 37,7 36,1 12,7 8,2 07 2.4 - -
GBFS Formosa 41,3 33,3 13,9 8,56 0,63 0,62 0,03 0,06

@ T-8: tong Sunfua; GBFS Hoa Phat va GBFS Thai Nguyén theo s6 lidu ciia Chi ddn ki thugt ciia Bg
Xay dung [8]; Két qua cua GBFS Formosa la két qua trung binh cia 02 mau xi sir dung trong nghién
Curu nay.
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3.2. So sanh tinh chét co' Iy ciia xi hat 10 cao Formosa véi san pham xi ciia Nhat Ban va cét
nghien tir da granit

Nham giai quyét tinh trang thiéu hut nghiém trong ngubn cat song phuc vu xay dung va gié
cat tang cao (6 thoi dlem gia cat xdy dung vuot 400.000 dong/m®), thoi gian qua tinh Thura Thién-
Hué phai tiép nhan ngudn cat tu nhién tir cac tinh lan can (Quang Nam) va trién khai san xuét cat
nghlen tai cac mo da tai 3 dén 4 moé da trén dia ban tinh. Anh chyp mau xi hat 16 cao Formosa va
mau cat nghién tir d4 granit tai mo d4 Xuan Long (tinh Thira Thién-Hué) dugc thé hién trong Hinh
6(a) va (b). Két qua thi nghiém thanh phan hat va tinh chit vt 1y cta xi hat 16 cao Formosa, xi hat
10 cao tir 3 nha may gang thép khac nhau ctia Nhat Ban va cat nghién mo d4 Xuan Long dugc thé
hién Hinh 7 va Bang 3. Két qua thi nghiém cua xi hat 16 cao Nhat Ban dugc thyuc hién tai phong thi
nghiém Dia k¥ thuat Pai hoc Yamaguchi theo cac tiéu chuén ciia Nhat Ban trén 3 loai xi thu thap tu
3 nha mdy luyén gang thép khac nhau (mdi loai xi thu thap tbi thiéu 60 kg). C6 thé thay rang, thanh
phan c& hat va tinh chat vat 1y cua xi hat 16 cao Formosa kha twong dong vOi san pham xi ctia Nhat
Bén. Trong Hinh 7, néu xét vé muic do phi hop ciia ¢& hat phuc vu lam cbt liéu nho cho bé tong
theo Tiéu chuan TCVN 7570:2006 [10] thi xi hat 16 cao Formosa tot hon két qua thi nghiém trén
cac mau xi ciia Nhat Ban va mau cat nghién ctia mo da Xuan Long.

H|nh 6. Anh chup (a) mau xi hat 10 cao Formosa va (b) mﬁh cét nghién tai mo da Xudn Long -
tinh Thzra Thién-Hue

100
-=GBFS Nhat Ban
| --GBFS Formosa
2 , A
g-;\; -#-Cat nghién
B3>
<«
:ﬁa ‘é Gibi han trén
@ & [|vadudicua
Sg||TowW
<3~ | | 7570:2006 [10]
[a B}
0 L1 e Lo
0.01 0.1 1 10

Co hat (mm)

Hinh 7. Két qua thi nghiém thanh phan cé hat cua xi hat 16 cao Nhat Ban, x7 hat 16 cao Formosa
va cat nghien tai mo da Xudn Long
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Bdng 3. Tinh chdt vdt Iy cuia xi hat 16 cao Formosa so véi san pham xi ciia Nhdt Ban
va cat ghién tir dd granit ®

Vit liéu GBFS Nhat Ban GBFS Formosa Cat nghién
Khéi luong riéng p; (g/cm?) 2,722 2,790 2,655
Hé s6 rong 16n nhat epa 1,450 1,398 0,977
Heé s6 rdng nho nhat ey, 0,939 0,881 0,490
H& s6 thAm kx10™ (m/s) 8,46 28,6 6,74
Luong mat khi nung 1L (%) 0,238 0,140 -

® GBFS Nhdt Ban Ia két qud trung binh ciia 03 thi nghi¢m cho ting mau xi thu thap tir 3 nha méy
luyén gang thép khac nhau tai Nhdt Ban (09 thi nghi¢m) [9]; Ket qud ciia GBFS Formosa va cat
nghién la ket qua trung binh cza 03 thi nghiém

Trong Bang 3, hé s6 thim cua xi hat 16 cao Formosa cao hon san phém xi ciia Nhat Ban trong
khi hé s6 mét khi nung twong ddi nhé hon. Thanh phén c& hat, thanh phan hoa hoc, tinh chét co 1y
cling nhur chat lugng cta san pham xi phu thudc vao nhleu yeu t6 gdm nguyén liéu dau vao, cong
nghé luyén gang va ky thudt lam lanh - thu pham. Hé s thAm cua xi hat 10 cao Nhat Ban nhé hon
c6 thé 1a do ham lugng hat det 16n hon. So sanh két qua thi nghiém giita xi hat 16 cao va cat nghién
tir da granit, két qua cho thiy miu xi hat 16 cao ¢ thanh phan hat va tinh chat vat 1y wu viét hon
mau cat nghién khi sir dung lam vat liéu thay thé cat tu nhién trong xay dung.

2.0

Cét nghién

© I Cat tu nhién tai
2 | Nhat Ban [7]

S
& GBFS Formosa
s O

02 [

5 <

A~

o D’D/D_D__DD_DJ]-——D ©)
x:g | A

N

12 GBFS ctia Nhit Bén [7]

0.0 30.0

Do 4m, w (%)

Hinh 8. So sanh két qua dam chat tiéu chuan cua xi hat 16 cao Formosa véi san pham xi va cat tu
nhién ¢ Nhdt Ban va cat nghién tir da granit cua mo da Xudn Long

Trong Hinh 8, két qua thi nghiém ddm chit tiéu chuan cta xi hat 1o cao Formosa va cat
nghién ctia mé da Xuan Long dugc trinh bay cliing véi mau xi hat 16 cao va cat tu nhién cua Nhat
Bén. C6 thé thay rang, do hé sb rdng 16n nhét va nhé nhét cia xi 16n hon cat tu nhién, nghia 1a mau
xi ¢6 do x6p 16n hon khi chiu ciing cong dam chit va do d6 khdi lugng thé tich kho ciia xi hat 16
cao nhé hon cat ty nhién va cat nghién. Day 14 wu diém quan trong gitp giam gia thanh van chuyén
trong thi cong tai hién trudong. Ngoai ra, két qua thi nghiém dim chit cia ca xi hat 1o cao Formosa
va Nhét Ban déu cho théy khéi lwong thé tich kho cua xi it bién dong va hau nhu khong phu thude
vao do am. Pay 1a wu diém rat ‘quan trong giup cho viéc thi cong tai hién truong (cu thé 14 tinh toan
va kiém soat lugng am) trén mau xi dé hon rat nhiéu so véi cat tw nhién va cat nghién.
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Hinh 9. Hé sé tham cua xi hat 10 cao Formosa va cat nghién theo do chdit twong doi khac nhau

Nham danh gia muc do thay ddi hé sb thAm nudc cua mau xi theo d chat tuong déi, chung
tdi tién hanh thi nghiém thAm cho mau xi hat 16 cao Formosa va mau cét nghién 0 d0 chat tuong ddi
Dr =60 %, 80 % va 90 %. Tuong tu két qua trong Bang 3, két qua cuia timg d6 chit twong dbi cua
mdi loai vat liéu trong Hinh 9 1a gid tri trung binh cta 03 thi nghiém. Két qua thi nghiém trong Hinh
9 cho thay hé s thim ciia mau xi va cat nghién giam theo do chat twong dbi va xu huong giam nay
¢6 thé dugc thé hién bang ham tuong quan véi hé s6 twong quan gan tuyét dbi. Vi vay, két qua nay
cho phép s dung ham twong quan trong tinh toan du bao kha néng thoat nudc cua vat liéu nay
trong cac linh vure nén dép thoat nudc, cai tao nén dat bang phuong phap coc cat. Pong thoi, ¢ cling
d6 chat twong dbi, xi hat 10 cao c6 do thdm nudc ot hon cat nghién rat nhiéu.

IV. PAC TINH THUY HOA CUA Xi HAT LO CAO

VIS IR,

TARRRARRR2
. ?

\b\\\\\b\\\b\\ |

Qua trinh
thuy hoa

S

Cac ion hoa tan tir hat xi di chuyen va tich tu
trong 15 rong giira c4c hat xi va gin két cac hat xi

Qué trinh thay
héa tao ra cac
pha két dinh C-
S-H, C-Al-H tai
bé mit tiép xtc
gitra cac hat xi
va gin két céac

Hinh 10. Co ché thuy hod cuia xi hat 10 cao khi tiép xdc véi mé trweong am

Xi hat 16 cao dugc thu phim bang cach lam ngudi nhanh dung thé xi 16ng & nhiét d6 cao
(1500 °C) va qua trinh nay 1am cho ciu trac khodng vét khong bén. Bén canh d6, thanh phan hoa
hoc ctia xi (Bang 2) c6 chita cac hop chat khong bén nén khi tiép xuc va 1am viéc trong méi truong
am tu nhién, cac ion Ca®,

Si0,", Al,(OH)y....

trén bé mit hat xi bi hoa tan va tao nén cac hop chat
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thuy nhu calcium silica hydrate (C-S-H) va calcium aluminum hydrate (C-Al-H) dong vai tro nhu
xi ming gan két cac hat xi (Hinh 10). Nho vay, xi hat 1o cao tu gan két va ting dan cudng do
(khang nén) theo thoi gian ma khong can phy gia va trd thanh vt liéu khang hoa 1ong sau thoi gian
tiép xuc va thiy hoa trong méi truong 4m ty nhién [3, 11].

Hinh 11. Anh chyp mdu xi hat 10 cao theo qua trinh thuy hod: (a) mdu chua thiy hoa, (b) mau sau
168 ngay thuy hod va (c) mau sau 12 nam thuy hoé

Anh chup mau xi hat 10 cao sau 3 ngay, 168 ngay va 12 nim dugc thé hién 1an lugt trong
Hinh 10(a), (b) va (c). Anh chup thé hién rit rd su thay doi ctia mau xi theo qua trinh thity hoa. Mau
xi trong Hinh 10(a) tuong tmg nhur mau Xi tuot (chua bi thiy hda) nén c6 déc diém rat giong véi cat
thé (Iong so6ng) va do goc ma sat cua mau xi hat 16 cao 16n nén voi d6 chat tuong ddi Dr = 80 %,
mau xi van giit dugc hinh dang cua mau thi nghiém. Theo qua trinh thuy hoa, hop chat thiy hoa
hinh thanh va lam thay d6i mau sic ciing nhu tinh chit cia mau xi va sau 12 nam thaty hoa, mau xi
gidng nhur miu bé tong voi cuong do khang nén 16n [3]. Vi vay, 1am sang t6 dic tinh thity hoa ciing
nhu anh hudng cta dic tinh nay 1én sy thay dbi tinh chat co 1y cta xi hat 10 cao 14 co s& quan trong
trong dinh hudng st dung san phém nay lam vét liéu xay dung thay thé cat ty nhién & nudc ta.

V.KET LUAN
Mot sb két luan chinh nhu sau:

- Theo du bao, lugng thai xi gang thép ¢ nudc ta vuot 12 triéu tan trong nim 2020. Xi hat 16
cao chiém hon 95 % lugng xi 10 cao (xi gang) nén day la loai xi c6 lugng thai 16n nhat trong cong
nghiép gang thép.

- Péc trung co 1y cua xi hat 10 cao Formosa va ciia Nhat Ban nhu tinh chit dAm chat, hé sb
thim, strc khang cit déu t6t hon cat ty nhién nén rat phu hop dé lam vat liéu dép nén, dic biét nén
cong trinh chiu tai 16n va yéu cau nhe, tham nudc tét (nén duong cao tdc, nén dip sau twong chin
cong trinh bién).

- Thanh phan ¢& hat cia xi hat 16 cao Formosa néi riéng va ¢ Viét Nam néi chung twong
dong vadi san pham xi cua Nhat Ban cling nhu dap g y€u cau cot liéu nho cho bé tong va vira theo
Tiéu chuan Viét Nam.
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- Khéc voi cét tu nhién, xi hat 10 cao c6 déc tinh thiy hoa khi ti€p xtic mdi truong 4m nén

tinh chét co 1y va thanh phan hoa hoc thay ddi theo thoi gian. Py 1a yéu t6 quan trong va can lam
sang to khi dinh hudng st dung xi hat 10 cao noi riéng va xi gang thép n6i chung lam vat liéu xay
dung ¢ nudc ta.
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PHYSICO-MECHANICAL PROPERTIES AND CHEMICAL COMPONENTS OF
GRANULATED BLAST FURNACE SLAG FOR THE APPLICABILITY AS A
RECYCLED CONSTRUCTION MATERIAL

Tran Thanh Nhan?, Tran Xuan Thach?, Nguyen Dai Vien®, Do Quang Thien®,
Duong Trung Quoc’, Duong Phuoc Huy*

University of Sciences, Hue University
Ha Tinh Department of Construction
*Thua Thien-Hue Department of Construction
“Duong Trung Chu Lai Ltd.

Abstract

In the manufacture process of iron and steel, iron and steel slag are generated with amount of about
290 kg and 110 kg per ton of iron and steel, respectively. Iron slag (also called as Blast furnace slag
- BFS) is categorized into Air-cooled blast furnace slag (ABFS) by natural cooling in cooling yard
and Granulated blast furnace slag (GBFS) by rapid quenching molten slag under pressurized water
and in Vietnam, over 95 % of BFS is used to produce GBFS. Beside advantageous Geotechnical
properties, GBFS has latent hydraulic characteristics by which, the strength of GBFS increases with
time when working in the natural wet conditions. In this paper, related research and the applicability
of GBFS are overviewed and compared between Vietnam and Japan where iron and steel slag has
been studied intensively and widely used in various fields. In addition, grain size, physico-mechanical
properties (particle density, maximum and minimum void ratio, permeability, standard compaction
test curve) and the main chemical components (CaO, SiO,, Al,O3, MgO, T-S, FeO, MnO, P,0s) of
GBFS produced by Formosa steel plant are compared with those produced in Japan and based on
which, the applicability of GBFS as an alternative construction material in Vietnam is considered.

Keywords: Physico-mechanical property, chemical content, construction material, granulater blast
furnace slag (GBFS).

Ngdy nhdn bai: 16.11.2020; Ngdy phan bién: 22.11.2020; Ngdy chdp nhdn dang: 15.12.2020.
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BINH HUONG PHAT TRIEN HA TANG VUNG VEN BIEN
BAC TRUNG BQ VA NHIEM VU CUA CONG TAC BIA CHAT
CONG TRINH - BIA KY THUAT

Nguyén Thi Nu*, Bui Trwdng Son, Pham Thi Ngoc Ha

Trudng Pai hoc Mo - Bia chit Ha Noi
Email: *nguyenthinu@humg.edu.vn

Tom tit

Viéc xdy dung co so ha tang gép phan thiic ddy va phat trién kinh té - xi hdi vung ven bién Bic Trung
Bé. Bé dam bdo su on dinh ldau dai ciia cde cong trinh, cong tdc khao sat dia chdt cong trinh - dia ky
thudt déng vai tro quan trong. Theo dinh huéng chién legc phdt trién cia ving dinh huéng dén nam
2030, co s¢ ha tang ky thudt nhw két cau dwong giao thong, cang bién cdc cong trinh an ninh quoc
phong, ... dwoc quy hoach dong bg. Do dé, cong tic dia chdt cong trinh - dia ky thudt can dwoc nghién
curu. Bdng cac phuong phdp nghién ciu trong phong va ngoai troi khac nhau, dac diém dia tang va
khoanh dinh cau tric nén d‘at yéu, thanh phan va tinh chdt co Iy cia ddt dwoc lam sing té ¢ mike do
trung binh. Céc ddc diém vé dia chdt thity van, vat liéu xdy dung khodng ti nhién ciing nhw cdc tai bién
dia chdt cia vimg ciing diege nghién ciru. Trén co sé do, ban do dia chat cong trinh, ban do phdn viing
dia chat cong trinh duwoc thanh lgp. Tur do, co thé ddanh gid toan dién diéu kién dia chat cong trinh - dia
ky thudt viing nghién ciru. Pdy la co s6 dé xdy dung ha tang ky thudt ving ven bién Bdc Trung Bo.

Tiur khoa: Co so ha tang, dia chdt cong trinh, dia kj thudt, ven bién Bdic Trung Bg.

I. PAT VAN PE

Ving ben bién Bic Trung B ¢6 chiéu dai b bién gan 700 km va 1a mot trong 6 vang kinh
té - x& hoi cta nudc ta, ¢ nhiéu loi thé, tiém ning phat trién kinh té va 1 hop phan quan trong cua
hanh lang kinh té Dong - Téy, gém 6 tinh Thanh Hoéa, Nghé An, Ha Tinh, Quang Binh, Quang Tri
va Thira Thién-Hué. Theo cac quyet dinh phé duyét quy hoach cua Chinh phu [2, 3, 10, 11], trong
viing s& phét trién cac khu kinh té trong diém, di kém vé6i d6 1a su phét trién co so ha tang voi toc
do ngay cang nhanh va quy mé ngay cang Ion.

Vung ven bién Béc Trung B c6 dac diém dja hinh, ciu trac dia chét phtre tap, doc ven bién
ton tai nhiéu trAm tich D¢ tr c¢6 nhiéu tudi va ngudn gdc khac nhau, trong d6 c6 nhiing thanh tao
dat yéu, dat roi x6p gay bit loi cho viéc x4y dung cong trinh. Tuy nhién, cho dén nay, cac nghién
ctru dia chit cong trinh - dia k¥ thuat hau nhu mang tinh nho 1é, chwa dong bo va hé théng. Day 1a
nhitng tré ngai cho viéc khai thac kinh té 1anh thd. Do d6, bao bao nay dé cap dén quy hoach co s&
ha tang trong ving nghién ciru, dong thoi dé ra nhitng nhiém vu cta cong tac dia chat cong trinh -
dja k§ thuat. Trén co s& d6, dinh hudng cho cac k¥ su, nha thiét ké, thi cong, xay dung va su dung
cOng trinh.

II. KHAI QUAT PIEU KIEN TU NHIEN VA NHAN VAN VUNG NGHIEN CUU
2.1. Piéu kién tw nhién

Vi tri dia ly: La dai dat hep ngang, kéo dai tir diy Tam Diép & phia Bic va téi day ndi Bach
M4 & phia Nam. Dién tich ty nhién la 52534.2 km? Phia Tay la diy nti Truong Son, phia Bic
gidp voi Lao, Tay Béc giap dong bang Bic Bo, phia Nam gidp duyén hai mién Trung va phia
Dong giap Bién Pong.
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bia hinh va mang ludi thiy van: Dia hinh phan di manh mg, phia Tay la dai dia hinh nti cao
(day nti Truong Son cao > 1.000 m) chuyén tlep dot ngot xuong dai dong bang ven bién; suon nui
ngan, déc. Mang lu6i song sudi ngan, long déc va nhiéu thac ghénh.

- Tr Thanh Hoa dén Ha Tinh, dia hinh nui thip va go ddi, cac séng chay tir Tay Bic xudng
DPong Nam, d6 déc khong 16n, d6 udn khuc kha 16n, mat d6 séng sudi dat 0,6-0,7 km/km?,

- Tir Quang Binh dén Thira Thién- Hué, dia hinh nghiéng ra phia bién, c6 cac dai nui chay
dam xién ra phia bién, ¢ cAc con, bii cat chan ngang song, song song voi bo bién. ‘Trong khu vye
ton tai moét s6 mang ludi séng sudi cuc b, Iuu vuc nho. Cac sdng sudi thudng ngan, doc. Mat do
song sudi khoang 0,8-0,9 km/km?.

Khi hgu: Nhiét d6i gié mua véi 2 mua rd rét 1a miua mua va mua khd, chiu tac dong cua
bién. Nhiét d6 trung binh nam khoang 23-25 °C va ting dan tir phia Bic vao phia Nam. Lugng
mua phan bd khong dong déu theo khong gian va thoi gian. Tai Thanh Hoa va viing nui phia Béc
ciia Nghé An, lugng mua trung binh nam 1.600-2.000 mm. Tir phia Nam Nghé An dén Péo Ngang
lugng mua tang nhanh, tao ra mdt tim mua lon tai Ha Tinh (Ky Anh: 2.917 mm/nam). Twr phia
Nam cia Péo Ngang dén Hué co lwong mua 16n, voi tong lugng mua nim dat trén 2.000 mm.
Ving ven bién c6 luong mua 2.000-2.400 mm/nam. Tai Hué ton tai mot tAm mua 16n & phia Béc
déo Hai Van (huyén Nam Pong 3.581 mm/nim). Tong lugng mua ciing phan bd theo 2 mua rd rét.
Vao mua mua, lugng mua trung binh 16n hon nhiéu mua kho. Tir Thanh Hoa dén Ha Tinh, mua
mua bat dau tir thang 5 va két thuc vao thang 10. Tir Quang Binh dén Thira Thién- Hué, mua mua
bat dau vao khoang thang 8 va kéo dai dén thang 12 [1].

2.2. Pic diém nhan vin

Ddn cu: 10849.4 nghin nguoi, ¢ thanh thi 1la 2266.3 nghin nguoi (20,1 %), ndng thon la
8408.7 nghin nguoi (79,9 %). Nam la 5406.3 nghin ngudi (49,8 %), nir la 5443.3 nghin nguoi
(50,2 %). Ty Ié tang dan s6 1a 0,59 %. Mat d6 dan sé trung binh 1a 201 ngudi/km? [1].

Kinh té: Téc d¢ tang truong kinh té co su thay doi dang ké ¢ cac tinh. Pung dau toc do ting
truong 1a Ha Tinh 1a 10,51 %, tiép theo 1a Thanh Hoa 9,08 %, chi c6 Quang Binh Ia téc d6 ting
truong thip hon ca nudc 12 6,62 % trong khi ca nudc 1a 6,81 %. GRDP binh quan dau ngudi, Ha
Tinh va Thanh Héa 14 hai tinh c6 budc nhay vot trong 7 nim qua, ting xap xi 20 triéu déng tir 19
triéu dong (Ha Tinh) va gan 38 triéu dong (Thanh Hoa) vao nam 2017. Néu so sanh toc do ting
GRDP binh quan dau ngudi giai doan 2015-2017 thi Nghé An 1a tinh ¢6 tdc d6 tang binh quéan cao
nhét 12 11,01 %/nam, Thanh Hoa 14 8,67 %/nam va Ha Tinh 14 4,62 % nam [1].

III. PINH HUONG PHAT TRIEN CO SO HA TANG VUNG VEN BIEN BAC BQ
3.1. Hién trang co sé ha ting giao thong

Két cAu ha ting giao théng duoc quan tim dau tw, dap tng nhu cau phét trién kinh té, xa hoi va
dam bao an ninh qudc phong cta khu vuc [1] va co ban hinh thanh mang Iuéi ha tang giao thong:

+ Puong bg: 39 qubc 19, trong d6 2 truc doc chinh 1a QLI va duong Ho Chi Minh; 9 truc
ngang chinh (QL217, 47, 45, 7, 46, 8, 12A-B, 9, 49), ngoai ra c6 hé thong duong ven bién va
duong truc doc phia Tay gip bién gisi Viét Nam véi Lao (QL16).

+ Puong bién: 6 cang bién, trong d6 6 4 cang loai T (Nghi Son, Nghé An, Ha Tinh, Thira
Thién-Hué) va 2 cang loai Il (Quang Binh, Quang Tri).

_+ Duong sat: tuyén duong sit Bac - Nam dai khoang 624,2 km (chiém khoang 36,16 %
chiéu dai toan mang).
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+ Hang khong: 4 cang hang khong, san bay, trong d6 c6 01 cang hang khong quéc té (Phi
Bai) va 3 cang hang khong noi dia, san bay (Thg Xuén, Vinh, Bong Hdi).

+ Puong thiy ngi dia: Hé thdng sdng khong lién két thanh mang, d6 ddc cao, ngan, chay tir
Tay sang DPong, nén chi c6 mot sé song khai thac van tai chinh nhu cac Séng Lén, Ma (Thanh
Hoa), Song Lam (Nghé An, Ha Tinh), Song Gianh, Nhat L¢ (Quang Bmh) Thach Han (Quang
Tri), Huong (Thura Thién- -Hué); he thong cang, bén song han ché, da sé khai thac ty nhién. Kha
nang phat trién van tai thiry noi dia thap.

+ Giao théng dia phwong: DA hinh thanh mang Iudi lién két giao thong & trong viing nghién ciru.
3.2. Pinh hwéng phat trién co sé ha ting ving ven bién Bic B)

VUr]g ven bién Béc Trung B duoc phat trién d@)ng b két cdu ha tang k¥ thuat. Trong ving
s€ phat trién mang ludi d6 thi gan lién voi cac khu kinh té, khu cong nghi€p, cum cong nghié€p, khu
thuong mai, du lich va cac diém dan cu ndng thoén [2, 3, 11, 12].

Tai ving nghién ctru, s& hinh thanh 05 khu kinh té trong diém ven bién Bac Trung Bo [11,
12] @6 1a Nghi Son (Thanh Hoa); Pong Nam Nghé An (Nghé An); Viing Ang (Ha Tinh); Hon La
(Quang Binh); Chan May - Lang C6 (Thira Thién-Hué). Trén co s& quy hoach ha ting k¥ thuat, cac
khu d6 thi s& dugc ddy nhanh toc d6 xay dung gin lién véi phat trién kinh té bién dé tré thanh cac
trung tdm phét trién cta cac dia phuong trong ving. Tai cac khu kinh té nay s& tip trung xay dung
hé théng ha tﬁng do thi gén vo1 ha tﬁng dich vu thuong mai.

Khu kinh té Nghi Son [4] gdm toan bd dién tich huyén Tinh Gia va 03 xi (Yén My, Cong
Binh, Cf)ng Chinh) huyén Nong Céng va 03 xa (Thanh Tan, Thanh Ky, Yén Lac) thudc huyén Nhur
Thanh véi téng dién tich 1 10.600 ha. Day 1a khu kinh té bién da nganh, da linh vyc véi trong tim
1a cong nghiép nang va cong nghi€p co ban, gan lién véi viéc xay dung va khai thac c6 hiéu qua
cang bién Nghi Son. La cum d6 thi cong nghiép, dich vy, du lich va la ddu mdi giao thong va cua
ngd giao luu trao doi hang hoa. Chinh vi vay, noi ddy s& hoan thién mang ludi giao thong két nbi
gitta d6 thi, xay dung cac co so ha ting k§ thuat vé duong bd, duong sit cling nhu cac két ciu ha
tang k¥ thuat khac.

Khu kinh té Péng Nam Nghé An [5] rong 20.776,47 ha gdm 10 xa (Nghi Hop, Nghi X4,
Nghi Long, Nghi Pong, Nghi Thuan, Nghi Hung, Nghi Quang, Nghi Thiét, Nghi Tién, Nghi Yén)
huyén Nghi Loc, 06 xa (Dién Trung, Dién Thinh, Dién An, Dién Tho, Dién Loc, Dién Phu) huyén
Dién Chau va 02 phuong (Nghi Thiy, Nghi Tan) thudc thi xa Cira Lo, khu cong nghiép Hoang Mai
va Pong Hbi thudc thi xa Hoang Mai, khu cong nghiép VSIP Nghé An thudc thi trin Hung
Nguyén, xa Hung Pao, xa Hung Tay thu¢c huyén Hung Nguyén, xa Hung Chinh, thanh phd Vinh.
bay 1a khu kinh té trong diém da nganh, da linh vuc véi trong tim 1a khu _cong nghiép co ban gin
lién voi viée xay dung va khai thac ¢6 hiéu qua cang bién Cira Lo, Pong Hoi, cling nhu 1a trung tam
kinh té glao thuong quoc té ctia ving Bac Trung B9. Trén co s¢ do, khu kinh té s& dugc xay dung
hé thdng giao théng dbi ndi, ddi ngoai, cac cong trinh ddu mdi giao thong.

Khu kinh té Viing Ang, Ha Tinh [6] gdm 07 x4 Ky Nam, Ky Phuong, Ky Loi, Ky Long, Ky
Lién, Ky Thinh, Ky Trinh, Ky Ha va Ky Ninh thudc huyén Ky Anh, tinh Ha Tinh, dién tich tu
nhién 22.781 ha. Khu kinh té c6 nhiém vy phat trién da nganh, da linh vuc, v6i trong tim 1a phat
trién cong nghiép luyén kim, khu lién hop cang Ving Ang - Son Duong va khu d6 thi méi Ving
Ang. Trong khu do thi s& phat trién cac tuyén giao thong doc theo huéng Tay Bic - DBong Nam
cling nhu cac tuyén dudng ngang dé dam bao hién dai dap (mg muc tiéu phat trién kinh té.
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Khu kinh té Hon La [7, 8] c6 dién tich khoang 10.000 ha, 1a khu kinh té téng hop, da linh
vuc, 1a trung tdm kinh té tinh Quang Binh. Tai khu kinh té s& quy hoach hé théng giao thong ddi
ngoai nhu cang bién, cang song, dudng bod, dudng sit, giao thong khu vue, hé thdng cap thoat nudc,
cap dién va vé sinh moi truong.

Khu kinh té Chdn May - Lang C6 [9, 10] gbém thi trin Ling C6 va cac xi Loc Thay, Loc
Tién, Loc Vinh thudc huyén Phu Lc, tinh Thira Thién- Hué voi quy m6 27.108 ha. Bay la khu do
thi cang, ddu modi giao thong duong blen quan trong, cung cap cac dich vu cang sau, diéu phéi hang
hoa trong ving kinh té trong diém mién Trung, la trung tam giao thuong quoc té 1on. Trong vung s&
dinh hudng quy hoach giao thong d6i ndi, d6i ngoai ca dudng bo, dudng sit, duong cao toc, dudong
thuy, san nén thoat nudc.

Vé giao thong vung ven bién s& dau tu ning cap va mo rong Qudc 16 1A, xay dung tuyen
dudng cao tdc Bic - Nam quy mo 6-8 lan xe. Nang cap cac tuyén giao thong hanh lang kinh té
bong - Tay, hoan thién viéc dau tu cac tuyén duong ven bién, nang cap hoan thién toan bd cac
tuyén Quoc 16 khac trong vung. Cai tao va néng cap tuyén duong sat Bic - Nam dat tiéu chuan
dudng st quc gia, nghién ctru cac phuong an kha thi xay dung tuyén dudng sét toc do cao tde Béc
- Nam.

Vé viée dau tu xay dung cac cang bién s& duoc phat trién dong b ca bén cang, ludng vao
cang, h¢ thong dich vu ho tro cang, giao thong lién két cang.

Vvé giao thong hang khong s€ néng cap va mo rong cac cang hanh khong Thanh Hoa, Vinh
(Ngh¢ An), bong Hoi (Quang Binh), Phu Bai (Hue).

Bén canh do, cac tuyén d€ song, d€ bién dugc nang cap va hoan thién.

Viée dau tu xdy dung cac nha may nhiét dién cing dugc phat trién manh mé& nhu nha may
nhiét dién Nghi Son (Thanh Hoa), Viing Ang (Ha Tinh). Hoan thién viéc xdy dung Nha may loc
dau Nghi Son, khu néng nghi¢p Formosa va khu lién hgp luyén kim Thach Khé (Ha Tinh).

Do d6, cac cong trinh ha ting ving ven bién Bic Trung Bo dang dugc dau tu x@y dung vi
tdc d6 ngay cang nhanh va quy m6 ngay cang 16n. Trong do, c6 tuyén dudng cao toc Bic Nam méi
da dugc quy hoach va mot so doan dang duoc xay dung.

IV. NHIEM VU CUA CONG TAC NGHIEN CUU PIA CHAT CONG TRINH - PIA KY
THUAT

Tur nhitng phan tich & phan trén cho thiy, sy phat trién co s ha tang k¥ thudt ving ven bién
Bic Trung Bo trong thoi gian toi duoc mé rong va ting cudong. Tuy nhién, cong tac dia chit cong
trinh - dia ky thuat van chua c6 hé thong. Chinh vi thé, nhiém vu cua cong tac nghién ciru dia chat
cong trinh - dia ky thuét cho giai doan t61 phuc vu cho phat trién co s ha tang k¥ thuat ving ven
bién Béc Trung Bo can theo mot hé théng nhu sau:

v/ Lam sang t6 dic diém dia tang, tinh chat co ly cua cac loai dét da ving nghién ctru. Trén
co s¢ do xdy dung b co so dir liéu dia chat cong trinh - dia ky thuat vung nghién ctu.
Tong hop va phan tich dit liéu dia chat cong trinh - dia k§ thuat.

v/ Lam sang t6 cac dac diém dia hinh, dia chat thuy van, vat ligu xay dyng khoang ty nhién,
dia chat dong luc cong trinh.

v' Thanh lap ban db dia chat cong trinh dang 2D hoic 3D.
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Panh gia anh huong caa diéu kién dia chat cong trinh dén’khé nang quy hoach, xay dung,
thi cdng va str dung cong trinh. Danh gia diéu kién dia chat cng trinh theo mac do thuan
loi hay khong thuén lgi cho viéc quy hoach va xay dung cac cdng trinh ving nghién ciu.

Nghién ctru chi tiét dic diém cac doi tugng bat loi cho xay dyng nhu dét yéu, dat nhay
cam dudi tac dung cua tai trong dong (dat cat trang thai xop).

Pai Véi nén dat yéu

Khoanh dinh dugc pham vi phan b6 dat yéu va moi quan h¢ dia tang dat yéu va cac I6p
dat phia trén va phia dudi.
Lap cac ban d6 phan ving dat yéu, dang bé day cac 16p dat yéu dang 2D hoic 3D.

Nghién cau chi tiét thanh phan va cac tinh chat co 1y cua dat yéu (thanh phan khoang vat,
héa hoc, thanh phan hat, ham luong hiru co, ham luong mudi hoa tan, cac tinh chat vat Iy,
dic diém sic khéng cat thoat nude va khong thoat nude, cac thdng sb cb két tham va tir
bién cua dét yéu, dic diém cd két theo phuong ngang).

Dé xuét cac giai phap cai tao nén dat yéu dé dam bao su 1am viéc binh thuong cua cac
cbng trinh dac biét trong diéu kién bién d6i khi hau va nudc bién dang.

Pai Véi nén cé nguy co hba léng

Khoanh dinh dugc pham vi phan b dét bi héa long va moi quan hé dia tang dat cat xép va
cac 16p dat phia trén va phia dudi.

Lap cac ban d6 phan ving nguy co hoa 16ng viing nghién cau;

Nghién ctu chi tiét dac diém thanh phan va tinh chat caa dat cét;

Dé xuat céc giai phap dam bao 6n dinh ciia cong trinh dudi tac dung cua tai trong dong.
Nghién cizu céc hién neong dia chat dong luc ving nghién ciu

Nhan dinh, danh gia hién trang cac tai bién dia chat viing nghién cuu.

Phan tich va dnh gi4 tac dong cua cac tai bién dia chat viing nghién ciru (truot 16, X6i |6
bo sbng, bo bién) dén viéc xay dung ¢ sé ha tang ki thuat.

Xac dinh nguyén nhan va cac yéu té anh hudng t6i céc tai bién dia chét trong viing nghién ciu.
Thanh 1ap cac ban db du béo cac tai bién dia chat dang 2D va 3D.

Dé xuat quy hoach co s& ha tang tranh tac dong cua cAc tai bién dia chat.

V. KET LUAN

Tir nhitng phén tich trén, cho phép rut ra mot sd két luan:

Vung ven bién Bac Trung B cé vi tri quan trong trong vi€c phat tri€n kinh té - xa hdi cta ca

nu6e, Nha nuée da va dang quy hoach co sé ha ting ki thuat cho dong b phat trién véi nén kinh té
- x4 hdi cta vung,

Cong tac nghién ctru dia chit cong trinh - dia k¥ thuét cAn duoc phat trién theo mot hé thong

ddng bo: tir nghién ctru tong thé dén chi tit. Trén co s& do, thanh 1ap cac ban dd dia chit cong
trinh, cac ban d6 phan vung dia chat cong trinh (ban d6 phan vung dat yéu, ban do phan vung nguy
co xay ra cac tai bién dia chat).
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Két qua nghién ciru clia cong tac dia chat cong trinh - dia k¥ thuét 1 co s¢ dé khoanh dinh
va quy hoach co so ha ting, kién nghi cac giai phap xir Iy va xdy dung co so ha ting ving nghién
ctru voi muc dich khai thac hop 1y va bao vé¢ moi truong dia chat cling nhu ddm bdo su hoat dong
xuyén sudt ctia co so ha tang k¥ thuat.
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ORIENTATION INFRUSTRUCTURE IN THE NORTH CENTRAL COASTAL AREA
AND THE WORK OF GEOTECHNICAL - GEOLOGICAL ENGINEERING

Nguyen Thi Nu*, Bui Truong Son, Pham Thi Ngoc Ha

Hanoi University of Mining and Geology
Email: *nguyenthinu@humg.edu.vn

Abstract

The infrastructure contributes to promoting and developing the socio-economic of the North Central
Coast. To ensure the long-term stability of construction, the geotechnical - engineering geological
survey plays an important role. According to the development strategy orientation up to 2030, the
infrastructure such as landfill, roads, seaports, security and defense works,... are synchronously
planned. Therefore, engineering geological - geotechnical work should be studied. By many methods
in laboratory and site investigation, the stratigraphic characteristics and soft ground structures, the
composition and mechanical properties of the soil will be clarified at an average level. The
characteristics of hydrogeology, natural minerals as well as geological hazards in the region will be
studied. Thus, engineering geological, engineering geological zoning maps will be established. In
that case, it is possible to comprehensively assess engineering geological - geotechnical conditions in
the study area. This is the basis for constructing infrastructure in the North Central coast.

Keywords: Infrastructure, engineering geology, geotechnical, North Central coast.

Ngady nhdn bai: 11.11.2020; Ngay phan bién: 22.11.2020 Ngdy chdp nhdn ding: 15.12.2020.

247


mailto:nguyenthinu@humg.edu.vn

PROCEEDINGS OF THE 3 CONFERENCE ON SUSTAINABLE EARTH, MINE, ENVIRONMENT

LY THUYET KHOI TRONG PHAN TICH ON BINH MAI DOC DA,
AP DUNG CHO TUYEN QUOC LO 3B, KHU VU'C XUAT HOA,
TiNH BAC KAN

Phi Trweng Thanh®, BPang My Cung?, Van Bc Tung?®

"Trudong Pai hoc Tai nguyén va Moi truong Ha Noi
41A, duong Pht Dién, phuong Pha Dién, quan Bac Tir Liém, Ha Noi
?B6 Tai nguyén va Moi truong,10 - Ton That Thuyét, Ha Noi
3Vién bia chat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
84, phd Chua Lang, P. Lang Thugng, Q. Péng Da, TP. Ha Noi
*Email: ptthanhdc@hunre.edu.vn

TOm tit
Bang viéc phét trién #ng dung Iy thuyét khoi cua [1] phan tich sé do thé nam khe niit tai 32 diém
khao séat doc tuyén Quac Ig 3B, dai khodng 12 km, khu viec Xuat Héa, tinh Bdic Kan, két qua da chi ra
dwoc 06 bé mat mai doc dd tai cac vi tri khao sat: BK-15, BK-17, BK-34, BK-50, BK-52 va BK-63 ¢6
thé tao thanh cac khoi c6 nguy co trueot |6 cao. Cac két qua thong ké ciing chi r8, bé mat mai doc voi
thé nam khe nazt 315%70° ¢6 3/10 mai doc xudt hién khéi nguy co treot; bé mat mai dac voi thé nam
khe nit 002°/70° ¢6 2/4 mai dac xudt hién khoi nguy co trieot; bé mat mai déc voi thé nam khe it
032°/70° c6 01/11 méi doc xudt hién khéi nguy co trieot; bé mat mai doc véi thé nam khe niit 212°/70°
khong xudt hién khéi cé nguy co trieot. Két qua nay cho thdy, cac khe niit ¢6 phirong Tdy Bdc - Pong
Nam c6 :[hé ta0 céc khéi cé nguy co trieot |6 thdp hon cdc khe nitt cé phwong Péng Bdc - Tay Nam va
avituyen.

Tir khoa: Ly thuyét khéi, khéi nguy co trueot, thé nam khe nit, 6n dinh mai doc da, Quac 16 3B.

1. MO PAU

Viét Nam 1a mot nude co6 hon bay muoi phan traim dién tich dbi ndi. Nhiéu tuyen duong
giao thdng ¢ day da dugc ma. Trong mua mua bio, cac bé mat mal dbc da trén cac tuyén duong
nay thuong xuyén bi truot 16 nghiém trong, gay thiét hai Ién vé tai san va tinh mang con ngudi
(Hinh 1). Céc nghién cuu vé truot 16 mai doc & Viét Nam duoc tién hanh tir nhitng nam 1990 cua
thé ky trudc. Phan 16n nhing nghlen clru nay déu sir dung cac phuong phap nghién cuu thong ke,
ung dung cong nghé vien tham va GIS la cong cu manh va hitu hiéu cho phan tich 6n dinh mai déc
va khoanh viing du doan phuc vu phat trién quy hoach [5, 6]. Mot s khac sir dung sé liéu khoan
phan tich cac chi tidu co 1y dat da dé xac dinh cac kiéu truot [11]. Cho dén nay, ¢4 rat it cac nghién
ctru dé cap dén tinh chit co 1y ctia da va phan tich truot 16 khdi da & nuéc ta. Gan day, [8] di st
dung ly thuyét khdi phan tich 6n dinh méi doc da trén tuyén duong QL6; [10] str dung phuong
phap phan tich cia [3] dé phan tich, xac dinh cac kiéu trugt trén bé mat mai déc da doc tuyén
Qudc 16 3B, khu vyc Xuat Hoa, tinh Bic Kan. Trong khi d6, trén thé gii nghién ctru img dung Ly
thuyét khéi cho phan tich, xac dinh khdi nguy co truot da dugc tién hanh tir nhidu nim cia thé ky
truge. Trong do, dién hinh 1a Ly thuyét khdi cua [1].

Ly thuyét Khbi dugc phat trién boi [1] dya trén s6 do thé nam khe nit, xac dinh hinh hoc
cua cac khdi da nham tim ra nhitng khéi ¢6 nguy co truot (key block), c6 thé gay mét én dinh bé
mat mai déc da hodc duong him trong thoi gian thi cdng cong trinh. Viéc nghién ctiu &p dung cua
ly thuyét nay trong thyc té da dugc tién hanh theo cac dang khac nhau & nhiéu nudc trén thé gigi.
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Cu thé 1a: [2] da phat trién (mg dung cua Ly thuyét khdi phén tich trugt 10 & dap Pacoima gin Los
Angeles, California; [4] da ap dung Ly thuyét khéi khi tién hanh mot nghién ctu toan dién cho
sudn déc Shiplock, nam doc theo dap Tam Hiép, Trung Quéc. Trong cong trinh nay, cac tac gia da
xac dinh duge cac “khdi nguy co trugt” (key block) va sau do tién hanh mot loat cac phan tich sy
6n dinh theo phwong phéap giéi han can bang. Tiép theo, [7] st dung ly thuyét khéi dé phan tich
xac dinh nhitng khéi hinh thap c6 nguy co gy sap ham, &p dung cho duong ham BongHwang
thugc tinh ChungBook cua Han Quéc.

» N
|

.

Hinh 1. Khéi dd trirot tai Km116+100 trén tuyen Quodc 15 3B, khu viee Xuat Hoa, tinh Bdc Kgn

Trong ndi dung bai viét ndy, chung toi tlep tuc phat trién ing dung Ly thuyét khdi cua [1],
tim kiém nhiing khdi co nguy co trugt trén tuyén Qudc 16 3B khu vuc Xuat Hoa, tinh Bac Kan.
Céc két qua thu duoc ¢ ¥ nghia quan trong phuc vu quy hoach, thiét ké mé rong duong nay trong
tuong lai.

Il. PHUONG PHAP NGHIEN CUU VA NGUON TAI LIEU

2.1. Phuong phap phan tich khi nguy co truwot

Theo Ly thuyét khéi cua [1], khdng gian trén cia bé mat khai dao 1a tu do, duoc chi dinh
nhu mot kim tu thap (SP); tap con mat phang khe nit cua nira khong gian xac dinh mot khéi kim
tu thap dugc chi dinh nhu mot kim tu thap khe nit (JP); tap hop cua cic nira khong gian khai dao
dich chuyén duoc chi dinh 12 kim tu thap khai dao (EP). Khéi kim ty thap (BP) sau do 1a giao cit
cuia kim tu thap khe nut va kim tu thap khai dao cho mét khdi cu thé.

BP=JP ~ EP 1)
Dé mot khdi hiru han, khdi chép phai tréng. Mot khéi 1a hitu han néu va chi khi:
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JPAEP=® )

Phuong trinh (2) tuong duong vai viéc néi rang mot khi 1a hiru han néy va chi khi kim tu
thap khe nuat ctia nd dugc chira hoan toan trong kim ty thap khong gian, do 1a néu va chi khi:

JPc SP (3)

Mat phéng

7,

%%mai déc 5
7
)

Mat phang %
khe ntt 1
7

Mat phang
khe nit 3

o1

Mét phang
khe nit 4

Mét phéng
khe nit 1

1mm

Hinh 2. Phép chiéu nai diz lidu cua: 1) nhém khe nat (080°%75°); 2) nhdm khe niit (330°/65°);
3) nhém khe nut (030°/40°); 4) nhém khe nat (270°/10°), 5) nhom khe niit (000%/60°)
vai chi mat phang 5 tw do [1]

Trong Hinh 2, mot phép chiéu cau dudi cua bon nhém khe nit va mat phang tu do (mat
phiang mai dbc 5). Gia thiét rang, khéi d4 1a phia dugi mat phing 5, SP 1a gi¢i han bén trong cua
vong tron Ion ddi voi mat phang mai doc 5. Cac khdi c6 nguy co truot (key block) 1a nhiing khéi
tuong (rng 0011, 1001 va 0001. O do6, sb 0 twong wng véi biéu twong U va xac dinh nira khong
gian bén trén mat phang; sb 1 tuong tng véi biéu tuong L va xac dinh ntra khong gian bén dudi
mit phang.

2.2. Ngudn tai ligu

'Nguon tai liéu sir dung trong bai béo la thé nam khe nit, duoc do bang sir dung dia ban tai
32 diém khao sat khac nhau trén bé mat mai doc da doc tuyén Quoc 16 3B, khu vuc Xuat Hoa, tinh
Bac Kan (Bang 1 va Hinh 3).
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Bdng 1. Thong tin vé vi tri cac diém khao sat trén bé mat mai déc dd doc tuyén Quoc 16 3B,

khu vire Xudt Héa, tinh Bdic Kan

STT | Diém khao sat Kinh d V§ dd S6 lwgng khe nut T‘é‘r’]'é‘tna
1 BK-15 105°53°52,2” | 22°05737,6” 127 D,.th
2 BK-17 105°53°53,77 | 22°05°09,2” 103 D,.th
3 BK-21 105°53°54,4” | 22°05°49,8” 023 D,.sth
4 BK-26 105°53°56,2” | 22°05°55,8” 116 D,.th
5 BK-27 105°53°59,8” | 22°05°59,1” 122 D,.th
6 BK-28 105°54°03,9” | 22°0559,4” 096 D,.sth
7 BK-30 105°54°07,0” | 22°05°58,2” 137 D,.th
8 BK-34 105°54°19,5” | 22°06°02,5” 096 D,.sth
9 BK-35 105°54°23,1” | 22°06°03,9” 105 D,.sth
10 BK-41 105°54°46,9” | 22°06°15,1” 188 D,.sth
11 BK-50 105°52°21,8” | 22°06°15,6” 136 D,.sth
12 BK-52 105°55°28,2” | 22°06°09,3” 113 D120,
13 BK-53 105°55°30,8” | 22°06°04,6” 135 D1.,N0p
14 BK-57 105°55°44,77 | 22°05°53,4” 071 Diml,
15 BK-58 105°55°48,1” | 22°05°53,1” 090 Diml,
16 BK-59 105°55°49,6” | 22°05°50,1” 079 Diml,
17 BK-61 105°55°49,8” | 22°05°44,6” 165 Diml,
18 BK-62 105°55°50,3” | 22°05°41,8” 076 Diml,
19 BK-63 105°55°54,6” | 22°05°41,4” 065 Diml,
20 BK-66 105°56°00,5” | 22°05742,3” 104 Diml,
21 BK-68 105°56°03,5” | 22°05°38,2” 120 Diml,
22 BK-69 105°56°06,2” | 22°05734,7” 103 Diml,
23 BK-72 105°56°07,7” | 22°05°31,5” 070 Diml,
24 BK-74 105°56°14,8” | 22°05°32,1” 119 Diml,
25 BK-75 105°56°26,0” | 22°05728,8” 099 D1.oNQ:
26 BK-76 105°56°31,8” | 22°05°27,7” 128 D10y
27 BK-78 105°56°38,17 | 22°05°27,2” 152 D1N0s
28 BK-79 105°56°41,8” | 22°05°27,3” 155 D1NGy
29 BK-80 105°56°44,17 | 22°05°24,7” 158 D10y
30 BK-81 105°56°45,6” | 22°05°20,6” 172 Diml,
31 BK-82 105°56°49,2” | 22°05°18,6” 215 Diml,
32 BK-83 105°56°52,17 | 22°05°15,9” 102 Diml,

Vi tri caa cac diém khao sat & Bang 1 dwoc v& trén Hinh 3.
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Hinh 3. Ban do dja chat duoc thu nh tir ty 1¢ 1/200.000 va vi 1ri cdc diém khdo sét doc tuyén
Quoc lg 3B, khu vic Xuat Hoa, tinh Bac Kan [9]

1. KET QUA PHAN TIiCH

Viéc phan tich khdi c6 nguy co trugt dugc tién hanh theo ly thuyét khéi cua [1] (1985)
(Hinh 4).

Tuong ty, viéc phan tich Khéi c6 nguy co trugt dugc thuc hién voi tat ca cac diém khao sat
khac con lai doc theo tuyén Quoc 16 3B, khu vyc Xuat Hoéa, tinh Bac Kan va dugc ghi lai trong
Bang 2.
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N 332/62

057/70

Mét phéing
mai doc

315/70

219/80

219/80

Vong tron
tham khao

057/70 ‘

- i32162

Hinh 4. a) Biéu do dwong dong mic phan bo thé nam khe niit trén chiéu cau dudi; b) Khoi c6
nguy co truot (101, truot trén bé mat cua nhdm khe nut 332°/62°) tai diém khdo sat BK-15
Bdng 2. Khoi cd nguy co trueot duot thanh tao tai méi diém khdo sét doc tuyén Quac 14 3B,

khu vic Xuat Hoa, tinh Bac Kan

Piém Nhém | Thé nim Khoi Piém Nhém Thé Khoi
TT | khao Khe niit mai déc | ey co TT khao Khe niit nam nguy co
sat trwot sat mai doc truot
1 BK-15 057°/70° 057°/70°% | 17 BK-61 048°/77°
332°/62° 332°/62°; 238°/73°;
219°/80°. 219°/80°. 157°/70°;
101, 287°/59°
truot trén
bé mat
315°%70° | 332°/62° 032°/70° 0
2 BK-17 | 232°/78° 232°/78°% | 18 BK-62 | 017°/68°
327°162° 327°/62°; 041°/83°
022°/55°. 022°/55°. 216°/66°;
101, 181°/49°
truot trén
bé mat
315°%/70° | 327°62° 032°/70° 0
3 BK-21 | 240°81° 19 BK-63 | 009°75°% 009°/75°
321°/56° 058°/60°; 058°/60°
277°/66°; 277°/66°
233°/77°. 233%/77°.
0011,
truot trén
bé mat
315°/70° 0 032°/70° | 058°/60°
4 BK-26 | 049°/76° 20 BK-66 | 071°75°%
183°/74°; 337°/70°
265°/76° 315°/70° 0 026°/51°. | 032%70° 0
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biem |\ rhgnam | Khoi Piém Nhém Thé Khéi
TT | Kkhao Khe nit mai déc | hguy co TT khao Khe nit nam nguy co
sat truot sat mai doc truot
5 | BK-27 | 233°/68° 21 | BK-68 | 063°%74%
008°/62°; 340°/61°;
063°/64°; 286°/68°;
109°/73°. | 315%70° 0 258°/76°. | 032°/70° 0
6 | BK-28 014/78; 22 | BK-69 | 077°80°
197/76;
062/80;
252/70;
135/77 315°%70° 0 032°/70° 0
7 BK-30 022/58; 23 | BK-72 | 068°/62°%
336/69; 342°/72°%;
147/35. 315°/70° 0 026°/50°. | 032°/70° 0
8 BK-34 | 090°41°% 090°/41°% | 24 BK-74 057°/74°
348°/32°; 348°/32°; 280°/56°;
265°/51°. 265°/51°; 247°173°%;
101, 345°/62°.
trugt trén
bé mat
315%70° | 348°%32° 032°/70° 0
9 BK-35 | 342°/77°% 25 BK-75 266°/73°
256°/78°; 026°/72°;
090°%81°; 218°/79°%
314°/68°. | 315°%70Q° 0 167°/78°. | 032°/70° 0
10 | BK-41 | 343°64° 26 BK-76 257°/79°
058°/62°; 085°%80°;
233°/62° 028°/72°;
002°/70° 0 177°/79°. | 212°/70° 0
11 | BK-50 | 344°61° 344°/61°% | 27 | BK-78 | 358°/59°
084°/43°; 084°/43°, 257°177°;
246°/69°. 246°/69°. 102°/75°;
011, 077°64°;
truot trén 039°/65°.
bé mat
002°/70° | 344°61° 212°/70° 0
12 | BK-52 | 094°/62° 094°/62°% | 28 | BK-79 | 256°/80°
001°%/64°; 001°/64°; 083°%71°;
251°/62° 251°/62°, 020%71°;
176°/51°. 176°/51°. 179°/78°.
1011,
truot trén
bé mat
002°/70° | 001°64° 212°170° 0
13 | BK-53 | 100°/75° 29 | BK-80 | 291°69°%
041°/52°; 071%74°;
254°/68°; 191°777°.
003°%70°. | 002°7Q° 0 212°170° 0
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piém | hangm | Ko piém Nhom Thé Khéi
TT | khio | o 0 mgi dic | mguyco | TT | khio | T nim | nguy co
sat truot sat mai doc truot
14 | BK-57 | 03478 30 | BK-81 | 281%79°
291°/57°. 077°/80°%
032°/70° 0 167°/74°. | 212°/70° 0
15 | BK-58 | 037%/82°% 31 | BK-82 | 264%68°
220°/84°; 170°/73°;
249°/64°; 034°/75°.
300°/78°%
314°/34°. | 032°/70° 0 212°/70° 0
16 | BK-59 | 059%/74°% 32 | BK-83 | 251%/68°
091%/77% 083°/78°;
254°/71° 004°/78°;
287°/68°. | 032°/70° 0 180°/80°. | 212°/70° 0

Két qua théng ké ¢ Bang 2 cho thay su két hop cua cac nhom khe nat va bé mat mai déc da
tai moi diém khao sat cé thé tao thanh cac khoi cé nguy co truot:

1) Tai diém khao sat BK-15, su két hgp ciia nhom khe nat (057°/70°, 332°/62°, 219°/80°) va
thé nam bé mat mai doc da (315°/70°) tao ra khoi nguy co truot 101 ¢6 thé truot trén bé mat thé
nam 332°/62°%

_2) Tai diém khao sat BK-17, sy két hop ciia nhom khe nirt (232°/78°, 327°/62°, 022°/55°) va
thé nam bé mat méai doc da (315°/70°) tao ra khoi nguy co trugt 101 c6 theé trugt trén bé mat the
nam 327°/62°%

_3) Tai diém khao sat BK-34, su két hop ciia nhom khe niit (090°/41°, 348°/32°, 265°/51°) va
thé nam bé mat mai doc da (315°/70°) tao ra khoi nguy co trugt 101 6 thé trugt trén bé mt the
nam 348°/32°%

_4) Tai diém khao sat BK-50, su két hop ciia nhom khe nut (344°/61°, 084°/43°, 246°/69°) va
thé nam be mat mai doc da (002°/70°) tao ra khoi nguy co trugt 101 c6 thé trugt trén be mat the
nam 344°/61°%

5) Tai diém khao sat BK-52, su két hop cua nhém khe nat (094°/62°, 001°/64°, 251°/62°,
176°/51°) va thé nam bé mat méi doc da (002°/70°) tao ra khoi nguy co truot 1011 c6 thé truot trén
bé mat thé nam 001°/64°;

6) Tai diém khao sat BK-63, sy két hop cua nhom khe nat (009°/75°, 058°/60°, 277°/66°,
233°/77°) va thé ndm bé mat mai doc d4 (032°70°) tao ra khdi nguy co truot 1011 co thé truot trén
bé mat thé ndm 058°/60°%;

Céc két qua phan tich khbi co nguy co trugt sau d6 duoc so sanh vai két qua phan tich truot
I6 mai doc da bang sir dung Hoek va Bray (2004) d chi ra dugc 06 diém khao sat (BK-15, BK-17,
BK-34, BK-50, BK-52, BK-63) c6 kha nang xay nguy co trugt 16 cao [10] .

IV.KET LUAN

Céc két qua phan tich s6 do thé nim khe nut tai 32 diém khao sat, trén chiéu dai khoang 12
km, doc theo tuyén Quéc 16 3B, khu vuc Xuat Héa, tinh Bic Kan, bang &p dung Ly thuyét khéi
cua [1] da xac dinh dugc 06 bé mat méai doc co su két hop cua cac nhom khe nut va bé mat mai
dbc da tao ra cac khdi co nguy co truot. Cac bé mat méi déc nay thudc cac vi tri khao sat BK-15,
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BK-17, BK-34, BK-50, BK-52, BK-63. Két qua thong ké chi rd, bé mat mai déc voi thé nam khe
nirt 315%70° ¢6 3/10 mai déc xuat hién khdi nguy co truot; bé mat mai dc voi thé nam khe nat
002°/70° ¢6 2/4 mai ddc xuat hién khdi nguy co truot; bé mat méai doc véi thé nam khe nit
032°/70° ¢6 01/11 mai dbc xuat hién khéi nguy co truot; bé mat mai doc véi thé nam khe nit
212°/70° khdng xuét hién khdi c6 nguy co truot. Két qua nay cho thay, cac khe nat c6 phuong Tay
Bic - Pong Nam c6 thé tao cac khdi cé nguy co truot 16 thap hon cac khe nut co phuong Dong
Bac - Tay Nam va & vy tuyén.

LOI CAM ON
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2018-2020: “Nghién ciru ig dung ly thuyét khoi dé danh gid nguy co truot 16 trén mai doc da
doc tuyen quac 19; thar nghiém tir Km0 dén Km80 trén Quac 16 3B”. Ma s6: TNMT.2018.03.18.
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BLOCK THEORY FOR ROCK SLOPE STABILITY ANALYSES. A CASE STUDY
ALONG 3B HIGH WAY, XUAT HOA AREA, BAC KAN PROVINCE

Phi Truong Thanh™, Dang My Cung?, Van Duc Tung’

'Hanoi University of Natural Resources and Environment
Ministry of Natural Resources and Environment
%Institute of Geological Sciences, Vietnam Academy of Science and Technology
*Email: ptthanhdc@hunre.edu.vn

Abstract

This paper uses Block theory to identify keyblocks which occur on each slope surface from fracture
orientations and slope direction to support for designing rock slope stability.

By developing the application of Block Theory (Goodman and Shi, 1985) to analyze fracture
orientations at 32 survey sites along the 3B highway, about 12km long, Xuat Hoa area, Bac Kan
province, the analytical results showed that 06 rock slope surfaces at the survey sites: BK-15, BK-17,
BK-34, BK-50, BK-52, BK-63 can form blocks which have risk of high failure. The statistical results
also showed that, the rock slope surface with the set of fracture orientations: 315%70° has 3/10 rock
slope surfaces which have risk of high failure; 002°/70° has 2/4 rock slope surfaces which have risk
of high failure; 032°70° has 1/11 rock slope surface which have risk of high failure; 212°70° has no
rock slope surface which have risk of slope failure. This result shows that the fracture orientation of
rock slope surface in the NW-SE direction can form blocks to be lower than the rock slope surface in
the NE-SW direction and sub-horizotal direction.

Keywords: Block theory, keyblock, fracture orientation, rock slope stability, 3B High way.

Ngady nhén bai: 14.11.2020; Ngdy phan bién: 22.11.2020; Ngdy chdp nhdn dang: 15.12.2020.
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DAC DIEM THACH BIA HOA VA TIEM NANG SINH KHOANG
GRANITOID KHOI NGOC TU, KON TUM

D6 Pirc Nguyén®, Nguyén Van Niém®, Bui Trong Tan*, Binh Céng Tién®, H6 Thj Thu?,

! Vién Khoa hoc Dia chat va Khoang san,
S6 67, duong Chién Thang, Van Quan, Ha Pong, Ha Noi
Téng Cuc Dia chét va Khoang san,
S6 6, Pham Ngii Lao, Hoan Kiém, Ha Noi
“Email: nguyen180@gmail.com

Tom tit

Pai twong nghién cizu 1a thanh tgo granitoid khai Ngoc Ty phan bé trong pham vi déi cau tric Po
Cd, khai Kon Tum thuge dia khéi Péng Duwong. Trong khu viec nghién cizu, cac thanh tgo khoi Ngoc
Tu Xuyén cdt qua cdc da gneis biotit, plagioclas cua hé tang Tdc Pé va ¢ ria tiép xtc phé bién hién
trong sing hoa, anbit hod. Thanh phan dia héa cho thdy da granitoid ciia khoi Ngoc Tu thuge kiéu
kiem voi cao kali (Na,0 + K,O = 5,1-8,4 %) va thugc ché dé kién tao granit ngi mang. Ty 1é K/Rb
ciia granitoid dao déng tir 88,1 dén 135,2 cho thdy cdc dd ¢6 s tién hda cao va phan di mgnh ddn
dén ¢6 kha nang sinh khodng cao. Ty 1¢é Sm/Eu (2,7-14,2), Zr/Hf (11,8-42,6) va K/Rb cho thcfy kha
ndng sinh khodng thiéc cua granitoid khoi Ngoc Tu thdp; trong khi dé ty 1é Rb/Sr (4,1-14,0), CelY
(2,74-14,26) va chi s6 mau (CI = 26,58-58,68) cho thdy granitoid khoi Ngoc Tu c6 tiém néng sinh
khoang molybden.

Tir khoa: Granitoid, Ngoc Ty, tiém ndng sinh khodng.
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Phic hé Bén Gidng - Qué San: diorite-gabbro-
granodiorite (ca 260 Ma)
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Hinh 1. So do khai granitoid Ngoc Ty trong khu viec mién Trung va Tay Nguyén theo
Duong Diic Kiém (2006)
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Céc thanh tao granitoid kh6i Ngoc Tu phan b trong pham vi déi cau trac P56 C6 (Hinh 1),
khdi Kon Tum thudc dia kh6i Pong Duong. Khdi duge Nguyén Vin Trang (1985) [9], (Nguyén
Quang Loc, 1998) [7], x4c lap vao phirc hé Ba Na (yK, bn) trong cac cong trinh do v& ban do dia
chat ty 18 1/200.000 va ty 1& 1/50.000. Granitoid khéi Ngoc Tu néi riéng dugc nhiéu cong trinh
nghién ctru va c¢6 quan niém chung lién quan dén sinh khoang hoa thiéc (Sn), volfram (W). Tuy
nhién, cho dén nay chua c6 cong trinh nao khang dinh rd rang vé kha ning sinh khoang Sn ¢ khoi
Ngoc Ty, mac du Duong Ptic Kiém (2006) [6] phat hién biéu hién khoang héa Sn dya theo cac
tham sb dia hoa doi biéu sinh, véi tai liéu dia hoa d4 gdc sir dung cac phuong phép ban dinh lugng
nén khdéng cé y nghia xac dinh tinh chuyén hda cia magma.

107°42'9" 927 96‘ 8 oo a‘os 107° 53' 33" CHU GIAI

8 14°
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502" /foucg\g\ / PgMP r;jﬂ D =2lp2

502"
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g
+ 4/+.+ + o+
o+ +} SISO
sl i +® +‘€§+.+“‘+ + + 4+

+{Khbn,+ + +\+ ‘ﬁ'Kb’n + +o

PPMP,tp;

pparr,.p, | T2P 1: gneis biotit hat vira, plagiogneis.

Cac ky hidu khac

D b | Pt gdy: a- xéc dinh, b- dudi 16p pha.
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Hinh 2. So d6 dia chat khu viec Ngoc Tu, Kon Tum theo Nguyén Quang Lgc (1998)

I1. PAC PIEM PIA CHAT KHOI NGQC TU

Khéi granitoid Ngoc Tu ¢6 dang ding thudc vai dién 16 khoang 120 km?® (Hinh 2) 1a mot
trong nhimg dinh nui cao nhat trong viing, cach huyén Bak T, tinh Kon Tum khoang 16 km vé
phia Tay Bac. Trong khdi c6 thé phan chia ddy du cac pha xam nhap va cac da mach cua phic hé.
Trong pha 1 con cd thé phan chia ra: phan trung tam khdi véi dic trung 1a dang da hat I6n tuong
dbi déu hat va phan ria khdi véi cac da dang porphyr (Hinh 3). Phan ria Bong - Dong Nam cia
khéi 1a cac thanh tao pha 2 c6 dang nhiing khéi nho, dang thudc, hat nho va phan bé trong pha 1
(Hinh 4). Céc két qua do phd gama loai GAD-6 mat dét bao quanh khéi Ngoc Tu cé su ndi bat cac
di thuong phéng xa cé cuong do phéng xa 10-12 mR/h, ham lugng kali 3-5 %, uran 18-20 ppm,
thori 30-35 ppm (Nguyén Truong Giang, 2004) [4]. Cac da mach phan bé dai 4-5 m, rong 0,5-1 m
va thuong tap trung ¢ déi ria hat nho. Khéi granitoid xuyén cit gua cac da gneis biotit, plagioclas,
thach anh-felspat thudc tap 2 hé ting T4c P6 va ¢ ria tiép xdc phé bién hién tugng anbit hoa va cac
da simg hoa: d4 sing thach anh - felspat - mica va da sing thach anh - biotit - cordierit. Béi bién
d6i strng héa nay c6 chiéu rong 5-15 m.
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Dic diém khoang vat: Cac khoang vat chi yéu la plagioclas (20-31 %), felspat kali
(orthoclas + microclin) 34-49 %, thach anh tir 26-30 %, biotit 1-2 %, muscovit tir 1-2 % (Hinh 5,
6). Biotit thuong bi chlorit hda. Cac khoang vat phu: zircon, apatit, monazit, it sphen.

tinh I16n hat nho

pha 1. 2Nicon pl - plagioclas, mc - muscovit, bt - biotit,
fk - felspat kali, pl - plagioclas, mc - muscovit, g q - thach anh
- thach anh

V& tudi ciia phuc hé: Phuong phap U-Pb xac dinh tudi dong vi dbi véi granitoid kiéu Ba Na
& khdi Ngoc Tu cho tudi 239-240 triéu nim tuwong tng Trias giita (Tran Hoang Vi, 2015) [10]
cling twong dong véi nghién cau tudi dong vi U-Pb caa Nguyén Van Niém (2018) [8] cho thiy
khéi granitoid Ngoc Tu tudi 244,5 triéu nam. Trén co s& d6 khdi granitoid Ngoc Tu duoc xép tudi
vao Trias gitra (T,).

I11. PHUONG PHAP NGHIEN CUU

Véi myc tiéu lam rd dugc vai tro sinh khoang cua thanh tao granitoid khdi Ngoc Tu, trudc
het khao sat - thu thap mau cho tung loai d4, d6i bien doi va dei bicu hién khoang hoa: mau lat
mong thach hoc, mau dia hoa da goc va dgi bién doi. Bé lam rd van dé nay, tap thé tac gia khao sat
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va lay mau nghién ciru hé thdng tir ria téi trung tm khdi, cac tuéng cua granitoid, doi bién doi,
c4u trac dia chat lién quan. Tir d6 xay dung co so dit liéu dinh lugng gom: Phan tich mau lat mong
dé granitoid, miu dia hoa da gbc va mau dia hoa cc nguyén to hiém vét. Mau dia hoa duoc phan
tich bang phuong phap ICP-MS tai Vién Dia chat Vlen Pong - FEGI, CHLB Nga theo hé thdng tir
ria khdi vao trung tdm, dac trung cho cac kiéu da gdbm: granitoid hat vira, granltOId hat nho, déi
bién d6i. Tap mau nay phuc vu nghién ciru tinh chuyén hoa sinh khoang cua khéi granitoid.

Bdng 1. Két qua phan tich thanh phan héa hoc cac nguyén to chinh (%) va nguyén té vét (ppm)
granitoid khoi Ngoc Ty, Kon Tum

Stt | 1 2 3 4 5 6 7 8 9 10 - | &
- — = § «
8| 3| 819182 |3|5|8| 8| 2|8 <«
< ™ ™ < < ™ — =] =] ™ = S s
SH N N N o\ o\ o\ N (\;‘1 g s\ S w = O
I I I I I I I T T I = (3_
(@] (@] (@] (@] (@] (@] (@) =) a (@) T

SiO, | 72,30 | 72,76 | 72,48 | 71,46 | 73,42 | 73,42 |70,44|69,78 | 71,30 | 72,76

Al,03| 11,73 | 11,95 | 12,12 | 13,70 | 13,17 | 14,08 | 12,98 | 13,11 | 14,30 | 13,73

CaO | 084 | 083 | 088 | 05 | 062 | 0,78 | 063 | 0,72 | 0,75 | 0,65

Fe,O;| 1,91 | 105 | 1,03 | 0,62 | 0,66 | 0,73 | 0,64 | 1,91 | 0,16 | 0,66

FeO | 063 | 0,24 | 1,27 | 1,16 | 1,38 | 191 | 0,84 | 0,63 | 1,16 | 1,38

Na,O| 2,69 | 2,08 | 2,80 | 2,68 | 3,25 | 2,70 | 2,87 | 3,17 | 2,42 | 2,77

K,O | 572 | 563 | 495 | 522 | 470 | 520 | 531 | 4,76 | 4,77 | 5,49

MgO | 0,24 | 0,27 | 0,34 | 0,38 | 0,11 | 0,37 | 0,32 | 0,36 | 0,43 | 0,34

MnO | 0,04 | 0,01 | 0,04 | 0,04 | 0,03 | 0,04 | 0,02 | 0,03 | 0,01 | 0,04

P,Os | 0,10 | 0,04 | 0,17 | 0,09 | 0,09 | 0,24 | 0,07 | 0,05 | 0,06 | 0,08

TiO, | 0,14 | 0,26 | 0,17 | 0,22 | 0,08 | 0,21 | 0,17 | 0,22 | 0,21 | 0,23

As (133321 | 120 | 1,22 | 239|143 | 273|111 |083 | 2,72 | 182 |121| 15

Ba |379,05/119,34| 200,54 | 387,20 | 29,26 |285,64| 62,83 | 68,83 (312,74| 538,59 | 238,40 | 0,34 | 700

Be | 486 | 403 | 792 | 510 |1515| 546 | 6,20 | 3,45 | 1,25 | 499 | 584 |167| 35

Cd | 0,04 | 0,04 | 0,04 | 0,04 | 0,03 | 0,09 | 0,03 | 0,03 |0,03| 0,03 | 004 |0,23| 0,17

Ce |83,80|59,44 | 51,64 | 95,60 |11,55|77,89|16,78|22,88| 4,65 | 81,09 | 50,53 | 0,70 | 72

Co | 342|130 | 222 | 355 | 085|316 | 135|163 | 306 | 269 | 232 |0,17| 14

Cr |59,27| 47,51 | 43,81 | 61,37 |117,12| 73,48 | 80,58 | 68,08 | 39,61 | 70,58 | 66,14 | 2,65 | 25

Cu | 480 | 570 | 262 | 3,30 | 6,80 | 2,34 |21,80|31,10| 6,10 | 430 | 889 | 0,36 | 25

Ga |17,47|17,17| 18,17 | 17,89 |16,95|18,73 | 15,51 | 16,22 | 10,49 | 16,02 | 16,46 | 0,87 19

Ge | 282|313 | 285 | 315 | 237|391 | 210|215 |271| 292 | 281 |187| 15

La |40,18|82,36 | 27,12 | 46,99 | 5,58 |41,79| 9,07 |12,05| 8,83 | 42,16 | 31,61 | 0,90 | 35

Li |57,29| 22,90 | 67,03 | 82,80 | 30,97 | 49,81 | 30,81 |25,12| 7,64 | 32,49 | 40,69 | 0,51 | 80

Mo (083|162 | 083 | 0,95 | 284 | 0,70 |{11,10| 3,20 | 0,46 | 1,10 | 2,36 | 158 | 15

Nb |15,34| 16,29 | 20,15 | 17,41 | 17,87 |17,34| 9,95 | 12,62 | 2,37 | 17,56 | 14,69 | 0,73 | 20

Ni [11,05| 546 | 6,03 | 467 |30,43| 515 |17,18| 8,72 | 6,31 | 6,78 | 10,18 | 1,27 8

Pb | 46,04 | 76,70 | 44,74 | 45,34 | 37,42 | 46,22 | 55,39 | 44,76 | 89,27 | 35,40 | 52,13 | 2,61 | 20

261




PROCEEDINGS OF THE 3 CONFERENCE ON SUSTAINABLE EARTH, MINE, ENVIRONMENT

Stt | 1 2 3 4 5 6 7 8 9 10 - | &

o <t ™ — © < o o2} N ™ =] =
| S| Q| Q| 3|3 ||| 3|8 8| g |=2¥¢ S8
I I I I I I I T T I I: @

[a) () [a) (a) (a) (a) @] o o @] g

Sc | 470 | 470 | 3,70 | 4,90 | 2,23 | 4,00 | 2,10 | 2,30 | 3,20 | 4,40 | 362 |052| 7

Sn | 6,50 | 7,25 | 7,56 | 7,76 | 507 | 7,17 | 544 | 9,29 | 161 | 650 | 642 | 214 | 3

Sr | 72,61 4321 | 77,21 62,84 | 29,84 | 35,37 | 56,69 | 86,44 | 48,99 | 0,18 | 270
Ta | 239 | 1,72 | 410 | 320 | 453 | 2,11 | 1,91 | 2,66 | 1,69 | 2,21 | 2,65 [ 1,06 | 25
V 20,63 (20,71 | 11,93 | 22,06 | 530 | 16,91 | 4,67 | 7,93 | 1,78 | 18,80 | 13,07 | 0,19 | 70

W | 1,72 [10,71| 4,15 | 2,22 |11,75| 0,90 | 6,77 |15,78| 1,20 | 2,59 | 578 | 289 | 2

Y |26,28|31,23| 20,33 | 30,89 | 9,86 |64,22|16,32|20,18 | 7,39 | 26,09 | 25,28 | 0,63 | 40

Zn |28,70| 13,20 | 29,20 | 32,60 | 15,00 [ 33,80 | 9,70 | 18,10 | 8,10 | 31,20 | 21,96 | 0,38 | 58

Pr | 945 |17,21| 6,96 | 11,13 | 1,57 [11,91] 1,99 | 2,99 | 1,49 | 9,88

Sm | 6,36 | 10,57 | 4,82 | 820 | 1,51 |12,56| 1,90 | 2,51 | 0,95 | 7,19

Eu | 0,60 | 084 | 0,50 | 0,58 | 0,12 | 1,48 | 0,19 | 0,19 | 0,35 | 0,65

Gd | 551 | 7,80 | 4,67 | 576 | 1,26 |14,70| 1,68 | 2,63 | 0,89 | 4,87

Th | 0,88 | 1,18 | 0,70 | 0,87 | 0,24 | 2,28 | 0,33 | 0,55 | 0,20 | 0,82

Dy | 465 | 6,35 | 350 | 564 | 1,56 [11,31| 2,22 | 3,07 | 1,39 | 4,77

Ho | 0,89 | 0,88 | 0,72 | 0,90 | 0,32 | 1,93 | 0,45 | 0,67 | 0,29 | 0,77

Er | 262|318 | 204 | 340 | 1,04 | 492 | 1,36 | 1,97 | 0,96 | 2,55

Tm | 0,43 | 0,36 | 0,38 | 0,28 | 0,13 | 0,61 | 0,18 | 0,31 | 0,18 | 0,35

Yb | 2,40 | 2,42 | 1,50 | 2,63 | 097 | 3,15 | 1,31 | 2,21 | 1,22 | 2,24

Lu | 0,30 | 0,33 | 0,27 | 0,36 | 0,14 | 0,50 | 0,20 | 0,28 | 0,21 | 0,35

Y 26,28 31,23 | 20,33 | 30,89 | 9,86 | 64,22 | 16,32 | 20,18 | 7,39 | 26,09

Sr |72,61| 6,89 | 43,21 | 77,21 | 18,77 | 62,84 | 29,84 | 35,37 | 56,69 | 86,44

Rb |403,71|345,68| 430,66 381,17 |442,14|369,57|417,88|399,28/390,88| 352,81 | 393,38 | 1,97 | 200,0
Th |4254|47,02 | 27,93 | 52,35 | 9,35 [37,05|10,79|13,51| 6,21 | 40,70 | 28,74 | 5,75 | 5,00
Zr |133,73|136,17| 91,97 |146,38 | 29,81 |134,17| 36,33 | 39,05 | 11,91 | 163,57 | 92,31 | 0,46 | 200,0
Cs |16,85| 15,43 | 26,35 | 26,50 | 27,68 | 13,21 | 25,09 | 25,11 | 27,27 | 16,04 | 21,95 | 1,22 | 18,00
Hf | 3,66 | 3,19 | 2,46 | 3,62 | 1,28 | 360 | 1,43 | 1,71 | 1,00 | 4,25 | 2,62 | 2,62 | 1,00
Re |0,006 | 0,019 | 0,017 | 0,018 | 0,015 0,017 | 0,005 | 0,009 | 0,011 | 0,014 | 0,01 |19,77|0,0006
TI | 266 | 221 | 2,91 | 259 | 3,02 | 255 | 2,98 | 2,80 | 2,57 | 2,67 | 2,69 | 1,80 | 1,50
U |11,03| 8,07 | 17,49 | 7,20 |10,79 11,58 | 26,58 |18,21| 1,38 | 6,90 | 11,92 | 3,41 | 3,50

IV. KET QUA VA THAO LUAN

4.1. Pic diém thach dia hoa

Khéi granitoid Ngoc Tu cau thanh chu yéu boi cac dang da granit cao silic SiO, = 69,78-
73,42 % véi tong lugng kiem trung binh cao (Na,O + K,0 = 5,19-8,41 %). Trong d6 lugng kali
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thuong troi hon natri (K,O/Na,O = 1,45-2,13 thudc loat magma kali. Ty s6 mol AlL,O3/(Na,O +
K,0 + CaO) trung binh 1,26 (Bang 1).

Phan loai granit (granitoid) theo thanh phan héa hoc thi khéi Ngoc Tu ¢ dic diém phd hop
trong cac xam nhap granit va thudc loat magma kali (Hinh 7, 8). Trén céc biéu do phan loai theo
bdi canh kién tao cua Pearce (1984) (Hinh 10), c4c da granitoid khéi Ngoc Tu roi rd nhét 1a truong
WPG (granite noi mang) va syn - COLG (granite va cham dong kién tao). Tinh khong dong nhat
dung thé magma do vira 6 lién quan dén nguon gbe Vo nhung lai ¢ yeu t6 anh huong caa nguon
manti duoc thé hién rd nét trong thanh phan nguyén t6 vét cua ching. Mbi tuong quan giita ham
lwong Rb vai tong Y + Nb va Yb + Ta; Nb véi Y; Ta véi Yb chi ra cac bbi canh kién tao thanh tao
granitoid khdi Ngoc Tu vira chiu tac dong cua co ché siét ép do va cham (syn - COLG) hinh thanh
dung thé magma lién quan dén ngudn gbc vo dong thoi chiu ché do kién tao do luc cing gidn tac
do6ng (WPG) hinh thanh magma chju anh huéng tir nguon manti.
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Hinh 7. Phan logi dd magma khoi Ngoc Tu (Bogachiov, 2001)
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Hinh 9. Biéu d6 so sanh déc diém phan bo
nhom nguyén to dat hiem cua granitoid
porphyr véi granitoid hat nho

Hinh 8. Biéu do phén chia céc logt granitoid
khoi Ngoc Tu (Manniar va Piccolli, 1989)
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Hinh 10. Biéu dé phan chia bdi canh kién tao granitoid khai Ngoc Tu (Pearce, 1984)

4.2. Tiém niing sinh khoang

Theo Beus, (1968) [2] tiém ning khoang hoa cia cac khbi xam nhap granit 12 rat quan trong
VGi granit 6 tiém nang khoang hoa cho Cu, Au, Nb thi ham lugng Sn va W thuong rat thap co ty
Ié K/Rb thap va ty 1é Rb/Sr cao.

Méi trudng oxy hoéa - khir cua granit rit quan trong dé xac dinh tiém ning va loai khoang
héa lién quan (Blevin, 2003) [3]. Theo nghién ctru cua Rossi (2011) thi ty I¢ K/Rb dugc st dung
dé xac dinh trang thai chuyén tiép caa d4 granit nong chay trong do ty 1& dudi 100 da gramt tién
hoa cao va ty 1 nay dao dong tir 345 dén 430 d4 granit phan di. Khéi granitoid Ngoc Tu c6 gié tri
trung binh K/Rb = 110,18 (Bang 3) 1a dang d4 granit lién quan dén tién hoa cao va phan di. Bong
thoi vé6i ty 18 K/RD thi lién quan dén sinh khoang cua Li, Be, Sn, W va Ta thap hon (Bang 4).

Ty 1& Sr/Rb véi SiO, ciing 1a mot kiéu phan loai dé nhan ra céc loai granit phan di (theo
Blevin 2003, Ishihara va Tani, 2004) (Hinh 13). Ban cht tién hoa cua da granit ciing c6 thé duogc
nhan ra bang cach str dung so do tam giac Sr-Rb-Ba cua El Bouseily & El Sokhary (1975) (Hinh
12). Hau hét cac két qua trong khu vure d4 granit bi phan di, cho thay cac xam nhap trong khu vuc
nghién cau tién hda cao. Theo Bea (2006) [1] da dé xuit mot chi sé khac dé nhan ra su tién hoa
ctia magma; néu Zr/Hf < 20, sy thay doi thuy nhiét magma manh da xay ra, trong khi néu Zr/Hf >
20, su thay doi thiry nhiét magma khong xay ra. Ty & Zr/Hf trong céc thé xam nhap cta khu vuc
nghién cau 12 trung binh 31,62. Cling vai ty 16 Sm/Eu va Rb (Hinh 14) kha ning sinh thiéc thap.
Do d6, sy thay ddi thiy nhiét magma di khong xay ra nén kha niang sinh khoang Sn thép.

Céc nha dia hoa Lién bang Nga (A.A Golovin, 2000) da sir dung h¢ s6 Clark tap trung (Ktt)
nguyén té dé biét tiém ning sinh khoang cua thanh tao dia chat va sir dung cho cac muc chuyén
hoa nhu sau: Ktt < 1,5 - ¢6 tinh chuyén hoa dia hoa thap; Ktt > 1,5 - c¢6 tinh chuyén hoa dia hoa
cao. Két qua tinh toan cho thiy (Bang 1) nhém cac nguyén té c6 tinh chuyén hoa dia hoa:
Ba(1,21); Be(1,67): Cr(2,65), Ge(1,87); Mo(1,58); Pb(2,61); Sn(2,14); W(2,89), Rb(1,97);
Th(5,75), U(3,41). Nhu vay, kha ning sinh khoang cao cua khdi granitoid Ngoc Tu gdm Mo, W,
Sn, U.
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Bdng 3. Ty so thach hoa trung binh nhém nguyén té hiém trong granitoid khéi Ngoc Tu

SH K/Rb Rb/Sr Ba/Rb Zr/Hf CelY Sm/Eu Cl
DH 2405 117,62 5,56 0,94 36,56 3,19 10,65 47,31
DH 2341 135,25 0,35 42,63 1,90 12,54 58,68
DH 2336 95,48 9,97 0,47 37,46 2,54 9,65 32,20
DH 2416 113,71 4,94 1,02 40,44 3,10 14,26 37,79
DH 2463 88,19 0,07 23,32 1,17 12,83 38,53
DH 2348 116,83 5,88 0,77 37,25 1,21 8,48 26,58
DH 2109 105,43 14,00 0,15 25,34 1,03 10,10 43,88
DH 2109/1 98,95 11,29 0,17 22,82 1,13 13,40 45,34
DH 2302/1 101,27 6,89 0,80 11,88 1,63 2,74 32,66
DH 2331 129,06 4,08 1,53 38,49 3,11 11,07 34,17
Nhé nhit 88,19 4,08 0,07 11,88 1,03 2,74 26,58
Lon nhit 135,25 14 1,53 42,63 3,19 14,26 58,68
Trung binh 110,18 7,83 0,63 31,62 1,90 10,57 39,71
Bdng 4. Ty 1é KIRb lién quan dén khoang héa trong dd granit (theo Beus, 1968)
Loai granitoid K/Rb
Trung binh cta granitoid 170
Trung binh ciia granitoid khong lién quan dén quing Li, Be, Sn, W, Ta. 170
Trung binh cua granitoid lién quan dén quing Li, Be, Sn, W va Ta. 130
Trung binh cta granit biotit lién quan dén quing Li, Be, Cs, Ta pegmatit 160
Trung binh clia granit biotit lién quan dén quing Ta pegmatit va apogranit 126
Trung binh ciia granitoid khéi Ngoc Ty, Kom Tum 110,18
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Hinh 11. Biéu do K/Rb-SiO, (Blevin, 2003)
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Rb/Sr

Hinh 13. Biéu do Rb/Sr va SiO, (Blevin, 2003)

10.0
75
50 F

25 F

0.0

100

80

sio,

Sn

80

Sm/Eu

] Granite

Sn-Granite

0

0

600

Rb

1200

Hinh 14. Biéu d6 phan chia granit mang
thiec (theo Karimpour, 1983)
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Hinh 15. Biéu do sinh khoang Cu, Sn va Mo trong qugng porphyr (theo Karimpour,1999)

Pé nhan ra tiém ning sinh khoang cua ching ddi véi thiéc, molypden hoic ddng, ty 1é
Rb/Sr-Cl va Ce/Yb-CI (chi s6 ClI = (SiO; + K,0 + Na,0)/(MgO + CaO + FeO)) dugc su dung
(Karimpour, 1983) [5]. Nhu vay, khdi granitoid Ngoc Tu c6 tiém ning sinh khoang Sn, Cu 1a kha
thip va Mo la cao (Hinh 15a va 15b).

V. KET LUAN

Duya trén cac két qua nghién ciu trén thi granitoid khéi Ngoc Ty, Kon Tum ¢6 nhan dinh
nhu sau:

- Khoi granitoid Ngoc Tu cau thanh chii yéu boi cac dang dé granit cao silic SiO, trung binh
= 72,102 % véi tong lugng kiem trung binh cao (Na,O + K;0O = 5,19-8,41%), lugng kali thuong
troi hon natri (K,O/Na,O = 1,45-2,13 thuoc loat magma kali. V€ kién tao, cac loai da dugc phan
loai la granit noi mang - WPG.

- Dya trén ty 1& K/Rb = 110,18 ppm thi khoi granitoid Ia dang granit tién hoa cao va phan di
manh, lién quan thap den khoang hoa Li, Be, Sn va Ta, khong c6 sy thay doi thiy nhi¢t magma
xay ra nén kha nang sinh khoang Sn thap.

266



KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

- Vé dic diém chuyén hoa va hé so tap trung nguyén té thi kha niang sinh khoang cao ciia

khdi granitoid Ngoc Tu ¢6 lién quan dén Mo, W, Sn, U.

- Dua vao dic diém chuyén hoa, hé s tap trung nguyén té va ty Ié cac nguyén tb hiém vét

(Sm/Eu véi Rb; Rb/Sr, Ce/Yb vsi chi s6 CI) cho ring thi kha ning sinh khoang ctia khoi granitoid
Ngoc Tu ¢6 lién quan dén Mo, W, U, Sn va Cu.
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PETROCHEMISTRY CHARACTERISTICS AND MINERALIZATION POTENTIAL OF
THE NGOC TU GRANITOID BLOCK IN KONTUM

Do Duc Nguyen®, Nguyen Van Niem*, Bui Trong Tan'
Dinh Céng Tien*, Ho Thi Thu?

! Vietnam Institute of Geosciences and Mineral Resouces
? General Department of Geology and Minerals of Vietnam
“Email: nguyen180@gmail.com

Abstract

The aims of this paper are to present a mineralization potential of the Ngoc Tu granitoids, which are
located within the Po Co structural zone in the Kontum massif. The rocks penetrate through the
palgioclase and biotite gneisses of the Tac Po formation, and commonly cause an albitization
phenomenon and hornfels at their contact edge. The chemical compositions of the granitoids have
shown that they are high-potassium calc-alkaline granites (Na,0 + K,O = 5.19-8.41 wt.%) and
belong to the within-plate tectonic regime. K/Rb ratios of the granitoids range from 88.19-135.25
indicating that they were extremely evoluted and deeply differentiated, and therefore they are
potentially mineralized. Sm/Eu (2.7-14.1), Zr/Hf (11.8-42.6) and K/Rb show a low-Sn minerogenic
potential of the Ngoc Tu granitoid; wheareas the Rb/Sr (4.1-14.0) and Ce/Y (2.7-14.2) ratios and
color index show a Mo minerogenic potential for the Ngoc Tu granitoids.

Tir khoa: Granitoid, Ngoc Tu, mineralization potential.
Ngady nhén bai: 31.10.2020; Ngdy phan bién: 22.11.2020; Ngdy chdp nhdn dang: 15.12.2020.
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NGHIEN CU’U PANH GIA CHAT LUONG NUO'C MAT KHU VUC
XUNG QUANH CAC CUM CONG NGHIEP TAI THANH PHO BAC NINH
BANG PHUONG PHAP CHi SO CHAT LUQNG NUOC

Pham Thi Thu Ha', Ngé Ngoc Anh®, Pham Chi Linh*, Phan Thi Thu Chang?,
Dwong Ngoc Bach?

"Khoa Moi truong, Trudng Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi
334 - Nguyén Trai, Thanh Xuan, Ha Noi
*Trung tdm Nghién ciru Quan tric va M6 hinh héa méi truong,
Truong Pai hoc Khoa hoc
Ty nhién, Dai hoc Qubc gia Ha Noi, 334 - Nguyén Trai, Thanh Xuan, Ha Noi
*Email: ngongocanh2@gmail.com

Tom tat

Nghién citu nay danh gid anh hwong ciia nueéc thai tie 5 cum cdng nghiép (CCN) téi chdt lieong nuréce
mdt tgi thanh phé Bdc Ninh véi 6 mau miedc thdi, 11 mau meéc mat tai khu viec nghién ciu da duoc
ldy va phdn tich. Phirong phdp chi s6 chdt heong méi trieong nwée WOI dwoc sie dung dé danh gid
chdt lwong nwéc mat do dnh hwong tir nueée thai CCN. Két qua nghién cizu cho thay chat liong nieéc
mat da bi anh huwong tir nwéc thdi cua cac CCN. Do nuwéc thai cua 2 CCN Phong Khé 1 va Phong
Khé 2 déu dé ra song Ngii Huyén Khé nén gia tri WQI tai vi tri truée diém xa thai cao (WQI = 80),
chdt lwong nwéce tét ¢ thé sir dung cho muc dich cdp nwéc sinh hoat can dwoc xir 1y; 4 vi tri sau cac
nguon thai cé gid tri WOI dao dong tir 63-67 chi sir dung diege cho muc dich twéi tiéu. WQI nwde mdt
khu viee xung quanh 2 CCN V& Cuong va Khdc Niém ciing dat mirc trung binh (WQI = 51-75) c6 thé sir

dung cho twdi tiéu. Chi riéng tai CCN Hap Linh, WOI rat thap (WOI tai 2 diém ldy mau nwée mat =
14,22 va 8,5), nwéc mat khu viee nay da bi 6 nhiém nang, cdn cé&c bién phap xi Iy trong twong lai.

Tir khoa: WQI, chit luong nudc mat, cum cdng nghiép, thanh phé Béc Ninh.

1. MO PAU

Danh gia chét lugng nude bang phuong phap sir dung chi sd chét luong nude (WQI) 1a
phuong phap di duoc trién khai ap dung rong rai tai nhiéu qudc gia trén thé gioi nhu Hoa Ky,
Canada, Bi, New Zealand, An D9, Trung Qudc, Malaysia, Thai Lan,... do ¢6 uu diém 1a phuong
phap don gian, d& hiéu, tinh khai quat cao nén d& 4p dung dé danh gia hién trang chét lwong méi
truong ciing nhu dién bién chét lugng nude theo khong gian va thoi gian [1, 2].

Tinh Bic Ninh trong nhiing nim vira qua di c6 nhiing budc phat trién nhdy vot vé phat
trién kinh té. Toan tinh c6 62 lang nghe va 22 CCN méi [4]. Su tdn tai va phat trlen cua cac lang
nghé dong g0p quan trong vao phat trién kinh té - x hgi cta tinh. Tinh Bac Ninh tiép tuc khoi phuc
cac lang nghe ct, xay dyng cac lang nghé méi, hinh thanh cac cum cong nghiép theo nganh de day
nhanh chuyén dich co ciu kinh té, lao dong trong néng nghiép, phu hop véi tién trinh cong nghiép
hoa - hién dai hoa ndéng nghiép, nong thon. Cac khu céng nghiép tap trung, cum cong nghiép, cac
lang nghe san xuat cong nghiép - trung tim cong nghiép phat trién manh v€ quy mo, v€ cong suat
va san phdm ngay cang da dang, phong phu. Do d6, doi song nguoi dan ngay cang dugc cai thién
va thu hut hang nghin lao dong tur khip moi mién dit nuéc. Tuy nhién, hién nay da s cac lang nghe
c6 quy md san xuat nho 1¢, diy chuyén cong ngh¢ mang tinh thu cong, lac hau, tiéu t6n nhiéu
nguyén, nhién liéu dé tao ra mot don vi san pham. Céc co so san xuat truc tiép trong cac lang nghé
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chua dau tu xdy dung cong trinh xtr 1y nudc thai, khong ¢ cac hang muc, cong trinh bao vé moi
truong theo quy dinh, nén song song véi su phét trién nhanh chong vé kinh té 1 tinh trang 6 nhiém
mdi truong dang ngdy cang tré nén nghiém trong, 1am anh hudng truc tiép dén doi sdng va siic
khoée nguoi dan. Pac biét 1a CCN Phong Khé [, I va 3 CNN Vo Cuong, Khic Niém, Hap Linh [5].

II. PIA BAN, POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Pia ban va Poi twong nghién ctru

Thanh phd B:flc Ninh ndm & phia Nam Song Céu, phia Dong ‘B.'flC cua tinh, cach trung tdm thu
d6 Ha No¢i 30 km vé phia Nam, cach thanh pho Bac Giang 20 km vé phia Bac [6].

Hién nay, toan tinh Bac Ninh c6 62 lang nghé, trong dé c6 39 lang nghé c6 nguodn thai anh
hudng tryc tiép trén luu vue song (LVS) Cau. Mic du ¢6 dong gop quan trong vao phat trién kinh té
- x4 hoi cho dia phuong, tuy nhién, sy phét trién cta cac lang nghé ciing anh huéng dén chét luong
nuée trén LVS Cau [6].

Song song v6i hiéu qua kinh té tir san xuét ¢ cac lang nghé thi tinh trang 6 nhiém ¢ chinh noi
nay ciing gia ting nhanh chong, ddc biét 1a cac lang nghé 1au ndm. Theo Chi cuc Bao vé Méi trudng
Bic Ninh, 100 % méu nudc thai & cac lang nghé trén dia ban tinh c¢6 thong s6 vuot tiéu chuan qui
dinh. Cac nguén nudc mat, nudc ngém déu c6 diu hiéu 6 nhiém.

Thanh phan nudc thai cac KCN phu thudc vao nganh nghé ctia cic co sO san xuét trong
KCN. Trong cac KCN vira va nhé trén dia ban tinh Béc Ninh, loai hinh san xuit chu yéu la gidy tai
ché, sit thép, vat liéu xay dung (gach, ngoi). Vi vay, nudc thai cua hau hét cac KCN déu bi 6 nhiém
do BOD, COD, TSS.

Trong 39 lang nghé ¢ Bic Ninh anh huéng dén chit luong nudc luu vue Séng Cau c6 mot s6
lang nghé ¢6 lugng phat sinh nudc thai 16m, gay 6 nhiém moi truong luu vyuc song, dién hinh nhu:
Tai ché gidy Phong Khé (khoang 10.000 m */ngay, dém), tai ché gidy Phu Lam (4.000 m*ngay,
dém), lam bun Khac Niém (3.500 m*ngay, dém), niu ruou Dai Lam (2.500 m 3/ngay, dém) [6].
Ngoai ra, mot s6 lang nghé tai ché kim loai cing c6 ngudn thai 16n, chu yéu 13 nudc lam mat va
nudc thai 1an voi chit thai rén, gdy 6 nhiém méi trudng nhu lang nghé tai ché thép Pa Hoi, tai ché
nhom Vin Mén. Theo két qua phan tich ma~1u nudce thai cia cac lang nghé trén, cac chi tiéu BODs,
COD, Amoni,... déu vuot Quy chuan quoc gia vé chét luong nudc thai (QCVN 40:2011/BTNMT)
[7]. Dién hinh 14 lang nghé san xuat gidy Phong Khé, ham lugng BODs cao hon QCVN tir 10-20
lan, COD cao hon tir 15-24 l4n; lang nghé san xuat bun Khac Niém, COD cao hon QCVN tir 9-15
1§n; lang nghé tai ché nhém Vian Mén, Amoni cao hon QCVN tir 3,9-10 lan.

Nudc thai cua cac lang nghé/CCN nay 13 mot 4p luc 16n, giy anh huong dén méi trudng
nude mit khu vue xung quanh. Vi vdy ddi twong nghién ciru dugc tip trung vao chat luong nude
thai cia 5 CCN va chét lugng nudc miat khu vue xung quanh cac CCN nay & thanh phd Béc Ninh
nham dua ra duoc mot birc tranh vé sy anh hudng ciia nude thai tir 5 CCN dén moéi trudong nude
mat khu vuc xung quanh.

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp quan trdc va phan tich

Dé danh gia hién trang nudc miat khu vuc xung quanh cac cum cong nghiép thude cac
phuong tai thanh phd Bic Ninh, 6 maiu nudc thai duge lay tai 6 diém trong d6: 3 diém thudc
phuong Phong Khé; 3 diém con lai thudc phuong V5 Cuodng, phuong Khic Niém va phuong Hap
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Linh. Bén canh do, tiép tuc quan tric va phan tich 11 mau nudc mit tai 11 diém bao gf)m 5 diém
duogc 1dy mu tai phudng Phong Khé va 6 diém thudc phuong Vo Cuong, phuong Khic Niém va
phuong Hap Linh. Thoi gian lay mau: 29/8/2019. Nhiét do tai vi tri quan trac: 22 °C. Ban do cac vi
tri 1dy mau nudc thai duge thé hién trong Hinh 1. Trong d6: NT2.2 1a diém lay méu tai cong xa thai
tap chung ctia cum cong nghiép Phong Khé II; NT2.1 1a miu duoc ldy tai cong xa thai ciia mot co
s& ra song Ngii Huyén Khé thugc phuong Phong Khé II; NT1 1a mau duoc 14y tai cong x4 tip trung
clia cum cong nghiép Phong Khé I; NT3 1a mau duogc lay tai hd ga ciia cong dan nude thai cia cum
cong nghiép V& Cudng; NT4 1a mau duoc ldy tai tai hd ga nudc thai tip chung trong cum cong
nghiép Khéc Niém va NT5 1a mau nudc duoc 14y tai Cong xa thai tap chung cia CCN Hap Linh.

Céc chi tiéu phén tich bao gdm: pH, TSS, COD, BODs, NH,", Cl-, S%, Cr (VI), Téng N,
Tf)ng P, Pb, Fe, Cu, Cd, Mn, Zn, Dau, m& khoang, Coliform, dugc phan tich theo cac phuong phap
phan tich dang hién hanh tuong Ung nhu sau: TCVN 6492:2011, TCVN 6625:2000, SMEWW
5220C:2012, TCVN 6001-1:2008, SMEWW 4500-NH3.B&F:2012, TCVN 6194:1996, SMEWW
4500-S2-.B&D:2012, TCVN 6658:2000, TCVN 6638:2000, TCVN 6202:2008, SMEWW
3113B:2017, SMEWW 3111B:2012, TCVN 6193:1996, SMEWW 3113B:2012, SMEWW
3111B:2012, SMEWW 3111B:2012, SMEWW 5520B&F:2012, TCVN 6187-2:1996.

Hinh 1. Bdn d6 vi tri lay mdu nwéc mat

2.2.2. Phurong phdp ddnh gid chdt heong nwéc

Dé danh gia chat lugng nudc mit cic cum cong nghiép tai thanh phd Bac Ninh, nghién ctru
nay st dung phuong phap tinh chi sO chét lugng nudc WQL Phuong phap tinh toan nay dugc ban
hanh trong Quyét dinh sb 1460/QD - TCMT ngay 12/11/2019 Quyét dinh cua Tong cuc Mbi truong
vé viéc ban hanh S¢ tay huéng dan tinh toan chi s6 chat lugng nudc [8]. Quy trinh tinh toan va sir
dung WQI theo phuong phap cta Tong cuc Mbi truong trai qua cac bude sau:

- Thu thap, tap hop s6 liéu quan trac méi truong.

- Tinh toén céc gia tri WQI théng s6 (WQls).

- Tinh toan WQI.

- So sanh WQI véi bang cac mirc danh gia chat lugng nudc.
Céc thong sb sir dung dé tinh toan bao gém:

- Nhém [: pH.

- Nhém IV: BODs, COD, DO, N-NO,, N-NH,, P-PO,.

- Nhém 11z Cr®, Pb, Cu.

- Nhom V: Coliform.
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Dé tinh toan chi sé6 WQI theo cong thirc (3) thi trudc tién can tinh toan WQI théng sb
(WQIg,). Bdi véi cac théng s6 Pb, Cr™, Cu, Zn, BODs, COD, N-NH,, N-NO,, P-PO,, Coliform
tinh toan theo cong thirc (1); DO dugc tinh theo cong thire (2). Bang quy dinh gia tri qi va BPi st
dung dé tinh toan WQIg, va bang phan loai chat luong nudc duoc trinh bay trong Bang 1, 2 va 3.

__ 94 —Qia
WQly = gp— BP (BP,—C,)+ 0. )
WQly =gt =g, —BR )ra | (g)
w = 2200 dE w_, 5 WRIPF) x = % W, :. (3)

trong d6: BPi - Nong d¢ giéi han dudi cua gia tri thong sb quan tric dugc quy dinh trong bang dudi

twong ung voi muc i; BPi+1 -

Nong d6 giéi han trén clia gia tri thong sd quan tric dugc quy dinh

trong bang dudi véi mic i+1; qi - Gia tri WQI ¢ muc i da cho trong bang tuong ing véi gia tri
BPi-; gi+1 - Gia tri WQI ¢ muc i+1 trong bang tuong tmg voi gid tri BPi+1; va Cp - Gia tri cua

thong s quan tric dua vao tinh toan.

Bdang 1. Cac gia tri g;, BP;

Gi4 tri BPi quy dinh ddi véi tirng thong s6
gi | BOD | COD |N-NH, | P-PO; | N-NO, Pb | Cr’ | Cu Zn Coliform
i (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) |(MPN/100 mL)
1] 100 <4 <10 <03 | 0,1 | <0,05]|<0,02]|<0,01] <0,1 | £0,5 <2.500
2| 75 6 15 0,3 0,2 - 0,02 0,02 0,2 1,0 5.000
3| 50 15 30 0,6 0,3 - 0,04 0,04 0,5 15 7.500
41 25 25 50 0,9 0,5 - 0,05 0,05 1,0 2,0 10.000
5| 10 > 50 > 150 <3 >4 >005| 20,5 | 20,1 >2 >3 > 10.000
(Nguon: Téng cuc Méi trirong, 2019)
Bdng 2. Gia tri BPi va gi doi véi DO % b&o hoa
i 1 2 3 4 5 6 7 8 9 10
BP; <20 20 50 75 88 112 125 150 200 > 200
[of 1 25 50 75 100 100 75 50 25 1
(Nguon: Téng cuc Méi trirong, 2019)
Bdng 3. Gia tri BPi va gi doi véi théng sé pH
i 1 2 3 4 5 6
BP; <55 55 6 8,5 9 >9
g 1 50 100 100 50 1
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Bdng 4. Bang phan logi chdt liwong nwéc theo Tong cuc méi truong

WOQI Mirc danh gia chit lwong nwéc Mire d9 6 nhiém
91-100 | St dung tét cho myc dich cap nuéc sinh hoat. Rt t6t
26.90 | St dung cho myc dich cép nudéc sinh hoat nhung can cac bién phap xir

ly phu hop.
51-75 Str dung cho muc dich tuéi tiéu va cadc muyc dich twong duong khac. Trung binh
26-50 Str dung cho giao théng thity va cdc muc dich twong duong khac. Kém

10-25 Nudéc 6 nhidm ning, can cac bién phap xir Iy trong twong lai.

<10 Nudc nhiém doc, can ¢ bién phéap khic phuc va xu ly. O nhiém rét ning

(Nguon: Tong cuc Méi triong, 2019)
I1l. KET QUA VA THAO LUAN
3.1. Panh gia chit lwgng nwéc thai cia cum coéng nghiép
3.1.1. Pdnh gid chat hrong nwdéc thdi cia cum cong nghiép Phong Khé I va Il

bé danh gia chat luong nudc thai 2 cym c6ng nghiép Phong Khé I va II, nghién ctru da tién
hanh 14y mau nudgce thai ¢ khu vuce cdng x4 thai tap trung tai 03 vi tri (Hinh I). Két qua phén tich tai
03 vi tri 1y mau dugc so sanh voi Quy chuan ky thuat Quoc gia vé chét lugng nude thai (QCVN
04/2011/BTNMT) c6t B [7] va duoc trinh bay trong cac biéu db dudi day.

2000
1800
1600

400
200
o —

NTZ.2 NT2.1 NT1

Céc vitri quan tric

==B0D = COD
QCVN 40:2011/BTNMT (C3t B} (BOD) = QCVN 40:2011/BTNMT (<t B) (COD)

Hinh 2. Biéu do dién bién nong dé BOD, COD trong nuwéc thdi ciia CCN Phong Khé

Biéu dd ¢ Hinh 2 cho thiy ca 2 chi tiéu déu vuot mirc cho phép rat nhidu lan theo quy chuin
vé chit lugng nude thai, dac biét 1a miu nudc thai tai cum cong nghiép Phong Khé II chira ham
lugng COD trong nudc thai 1én dén 1.800 mg/L da vuot 12 1an ham luong quy dinh trong QCVN
04/2011/BTNMT (c6t B) [7]. Ham luong BODs tai 3 diém quan tric ciing cao hon so v6i quy
chuén, nam trén ngudng cho phép tir 15-18 lan.

Ham lugng TSS tai cic diém quan tric vugt quy chuan nhiéu lan, dao dong trong khoang tir
10-11 lan. Theo hudng dong chay, ham luong TSS khéng giam di ma c6 xu hudng ting nhe tir
1.002-1.130 (mg/L).

Khi H,S xuét hién trong cac hoat dong niii lira, day bién va cac hé thong thoat nudc thai, thity
vuc bi 6 nhidm. Trong h¢ thdng thoat nudc, sunfua (H,S, HS', S*) ton tai & trong khong khi trén bé
mit nude thai [3]. Tai cac cdng xa thai tap trung ciia cum cong nghiép, co s& san xut thudc Phong
Khé I va II déu c6 ham luong sunfua rt cao nhung da giam manh qua 3 vi tri quan tric. Mau quan
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trac NT2.2 tai cong xa thai tap trung cua cym cong nghiép Phong Khé II ¢6 ham luong sunfua cao
nhit 1a 16,27 mg/L, cao hon 33 lan so v&i quy chuin vé nude thai cong nghiép. Pay ciing 14 1i do
gdy nén mui hoi thdi trén séng Ngii Huyén Khé.

Tai diém xa thai tai cong x4 tap trung cua CCN Phong Khé vao song Ngii Huyén Khé thudce
Phong Khé II ¢6 ham luong Fe cao nhét, hon 1,6 1an so voi quy chuan. Ham lugng Fe c6 giam nhe
tai vi tri NT2.1 tuy nhién tai vi tri NT1 ham luong nay lai tang 1én.

Tuy ham luong Fe cao hon quy chuan nhung cac thong s6 kim loai khac nhu: dong (Cu), chi
(Pb), cadimi (Cd), mangan (Mn), kém (Zn) déu thip hon quy chuan tuong d6i nhiéu khi ndng do
trong nudc thai chi chiém tir 1 % (Cd)-58 % (Mn). Amoni chii yéu phét sinh tir nudc thai sinh hoat
ctia ngudi dan xung quanh, nhin vién cac CCN. Két qua nghién ctru cho thiy ndng do amoni & mirc
thap hon so véi tiéu chudn trong hau hét cac dot quan tric dao dong trong khoang 39-45 %.

3.1.2. Pdnh gid chdt heong nwoc thdi cia cum cdng nghiép V6 Cuong, Khac Niém, Hap Linh

Nghién ctru tién hanh 14y 3 mau nuée thai tai 3 CCN V5 Cudng, Khic Niém va Hap Linh
(Hinh 1). Hau hét cac CCN déu khong dau tu xay dung hé thong xir 1y nudc thai tap trung. Nudce
thai cua cac CCN bi 6 nhiém do céc nguén thai c6 chira ham lugng cac chit 6 nhiém nhu: BOD:s,
COD, TSS,... rit cao. Theo két qua quan tric nudc thai ciia 3 cum cong nghiép trén ta nhan thay
trong 18 thong s phan tich thi co 7 thong s6 vuot qua QCVN 40:2011/BTNMT (cot B), d6 1a chi
tiéu COD, BODs, TSS, S%-, NH,", téng P va Coliform. Khu vuc cum cong nghiép Khéc Niém c6 sd
chi tiéu phan tich vuot qua quy chuén nhiéu hon so v&i 2 cum cong nghiép V6 Cudng va Hap Linh.
Céc chi tiéu vugt chuan dugce trinh bay qua cac biéu db dudi day:

COD va BODS

nbng 44 COD va BODS

m—EODS e COD QCVN 40:2011/BTNMT(BODS)  ==w==QCVN 40:2011/BTNMT(COD

Hinh 3. Biéu do biéu dién su thay déi nong dé COD va BODs ciia 3 CCN

CCN V5 Cudng ndng d6 COD vuot qua quy chudn cho phép 27,2 lan va BODs vuot qua quy

chun 14 38 lan. Nong do COD va BODs qua cao thi cac chat hiru co, cdc vi sinh vét trong nudc

cang 16n va khi d6 chung can nhiéu hon luong oxy dé tiép tuc sinh séng vi thé nuée & khu vuc nay
c¢6 ham lugng oxy thép.

CCN Khic Niém c¢6 ndng d6 COD va BODs cao thir hai trong 3 CCN. Nong do COD & khu
vuc ndy cao hon quy chuén 8,3 1an va nf)ng do BODs cao hon quy chuin 14 11,96 lan. Nguén nudc
0 khu vyc nay cting dang bi 6 nhiém chét hitu co nghiém trong. Dbi véi CCN Hap Linh thi ndng d6
COD va BODs thip hon va bang véi chi tiéu quy chuan.

Téng qhat ran lo limg (TSS) ¢ hai khu vuc Khic Niém va Hap Linh déu thip hon so véi chi
tiéu quy chuan. CCN Khac Niém TSS dat khoang 85 % so voi gidi han, CCN Hap Linh thi thap
hon dat 59 % so véi tiéu chuan.
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Dbi véi khu vie CCN Vo Cuong ham luong chét rin lo ling di vuot qua mic do tiéu chuan
131,19 lan.

Amoni

NT3 NT4 NTS

Vi tri quan tréc

R
PR BB

o wm 5

NBng dé Amoni

o N B

B N+ —QCVN 40:2011/BTNMT cit B

Hinh 4. Biéu do biéu dién nong dé Amoni trong nuéc thai ciia 3 CCN tgi thanh phé Bdic Ninh

Theo biéu d6 cho thiy dugce nong do cia 3 CCN chénh 1éch nhau rat dang ké. Tuy & CCN
V& Cuong va Hap Linh ndng d6 Amoni déu & murc thap hon so v6i quy chuén, nhung ndng do
Amoni & CCN V3 Cudng chi chiém 23,9 % so véi chi tiéu quy chuin, CCN Hap Linh so véi gioi
han chuan chiém 70,8 %.

Theo biéu d6 ta ¢ thé thiy ham lugng Coliform & CCN V& Cudng 14 thip nhét va khong
vuot qua chi tiéu quy dinh. Trong khi d6 luong Coliform & CCN Khéc Niém vuot qua 1,28 lan,
Hap Linh vuot qua 1,14 1an so véi chi tiéu chuan. Do khu vuc ldy miu cia 2 CCN nay rat gan voi
khu vuc sinh séng cta cac hd dan nén c6 thé thay luong Coliform trong nudc thai cao.

Coliform

7000

6000

5000

g 4000
2

S 3000

2000

1000

0

NT3 NT4 NTS
Vi tri quan tréc
mCoiform  ====(QCVN 40:2011/BTNMT ¢t 8

Hinh 5. Biéu do biéu dién nong dé Coliform trong nuéc thdi ¢ 3 CCN tgi thanh pho Bac Ninh
3.2. Panh gia hi¢n trang chit lwong nwéc mat xung quanh cac cum cdng nghiép tai thanh
pho Bac Ninh
3.2.1. Chdt heong nuéc mat xung quanh cum cong nghiép Phong Khé | va 11 theo tirng thdng sé

Dé danh gia chét luong nude mit song Ngit Huyén Khé noi chiu anh huong boi hoat dong xa
thai cua 2 cum cong nghiép Phong Khé I va Phong Khé II, nghién ctru tién hanh lay mau va phén
tich nudc thai tai 5 diém gom 1 d@ém dau nguon thai (vi tri chl{a chiu tac dong tir hoat dong xa thai
ctia cac cum cong nghiép) va 4 diém xa thai 6 nhiém. Chi s6 chat lugng mdi truong nude WQI duge
tinh toan can ctr vao bd so li€u quan trac thu thap dugc véi 12 thong so DO, nhiét d6, BODs, COD,
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N-NH,, N-NO,, P-PO,, tong coliform, pH, Cr(1V), Pb, Cu. WQI dugc tinh theo phuong phap cua
Tong cuc Mai truong ban hanh theo Quyét dinh s6 1460/QD-TCMT ngay 12/11/2019 [8].

* Tinh toan WQI théng sé (WQls,)

Ddi v6i thong s6 DO, WQI cta thong s6 DO (WQIpo) dugc tinh toan bang cach quy doi gia
tri DO ¢ dang mg/L sang DO dang % bao hoa. Két qua tinh toan dugc trinh bay trong Béng 5.

Bdng 5. WOQISI déi véi thong s6 DO

Vitri | WOQIpo WOl
NM 47,6 100
NM2.1 35,1 100
NM2.2 377 100
NML1.2 28,5 100
NM1.1 26,5 100

Bdng 6. Gia tri WQISI tinh todn doi véi timg thong so tai 5 diém quan trdc

Vi tri BOD; COD Amoni N-NO, | P-PO/* Coliform Cr(lVv) Cu Pb

NM 61,1 60 19,4 100 100 98 100 100 | 100
NM2.1 10 10 10 100 100 99 100 100 | 100
NM2.2 10 10 10,5 100 99,5 100 100 100 | 100
NM1.2 10 10 12,2 100 97,8 97 100 100 | 100
NM1.1 10 10 10 100 100 93 100 100 | 100

3.2.2. Chat legng nudc mat xung quanh 3 cum cong nghiép Vo Cuong, Khec Niém, Hap Linh theo
terng thdng so

Nghién ctru tién hanh ldy 6 mAu nuéc mit tai khu vuc xung quanh 3 CCN V5 Cuong, Khic
Niém va Hap Linh. Can cir vao b s6 liéu quan tric dugc, nghién ctru tién hanh tinh toan chi s chat
luong nuéc WQI véi 11 théng sé: pH, DO,COD, BODs, NH,",NO,, PO,*, Cr (VI), Ph, Cu,
Coliform dé tinh WQI theo phuong phap ciia Téng cuc Mbi trudng ban hanh theo Quyét dinh sb

1460/QP - TCMT ngay 12/11/2019.
Bdng 7. WOISI doi véi cac thong so quan trdc tai 3 CCN Vo Cuong, Khdac Niém, Hap Link

NM3.1 NM3.2 NM4.1 NM4.2 NM5.1 NM5.2

pH 100 100 100 100 100 100
DO 50,52 49,47 54,78 58,21 33,8 38,89
COD 24,1 35 42,5 58,33 10 12,5
BODs 22,6 30 37,5 52,78 10 10
NH," 10 10 10 7,91 10 10
NO, 100 100 100 100 100 100
PO* 93,25 96,75 70,5 97 24,02 33,12
Cr(VI) 63,75 100 97,5 45 10 10
Pb 100 100 100 100 100 100
Cu 100 100 100 100 100 100
Coliform 60 78 91 100 30 10
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3.2.3. Tinh toan WQI téng hop va ddnh gia chat heong néc mdt

Sau khi tinh toan WQI dbi véi tirng nhoém théng s6, WQI tai cac vi tri quan trac duoc tinh
toan theo cong thirc 3. Két qua tinh toan dugc thé hién trong Bang 8 va Hinh 6.

Dbi véi CCN Phong Khé | va 11, tai phuong Phong Khé, vi tri dau ngudn xa thai (NM) co
chat luong nude t6t (WQI = 80). Xudi theo dong chay song cac vi tri (NM2.2; NM2.1; NM1.2;
NM1.1) lan Iugt chiu anh hudng boi hoat dong xa thai cua cac cum cong nghiép Phong Khe Ivall
c6 gia tri WQI dao dong tir 63-67, db6i chleu v6i bang danh gia clia tong cuc moi trudng (Bang 4)
nhan thay voi 4 vi tri 1dy mau sau ngudn xa thai co chat lugng nudc miat song Ngii Huyén Khé
thudc mirc thir 3 cta thang diém (51 < WQI < 75), tng v6i mirc chat luong nude phu hop cho muc
dich tudi ti€u va cac myc dich tuong dwong khac. Tai vi tri dau ngudn chat lugng nudc tét nén co
thé sir dung cho muc dich cap nudc sinh hoat nhung can cac bién phéap xur 1y phi hop.

Két .qua nay cho thdy, tai vi tri sau nguon xa thai chit lugng nudc suy giam rd rét, WQI vi tri
trude ngudn xa thai NM = 80 da bi giam xudng con 67 tai vi tri sau ngudn thai NM2.2. Nguyén
nhan 1a do nudc séng da tiép nhan ngudn thai tir cum cong nghiép Phong Khé II vé6i luu luong 16n
va kha nang dbng hoa chét thai cua con song da bi han ché dan dén chat luong nu6e mat song bi
giam di dang ké. Bén canh d0, nhd qua trinh pha loang va ty 1am sach ma nong d¢ cac thong 5O
quan tric c6 xu huong nho di 1am cho WQI tai cac diém quan tric xa nguon xa thai c6 chat luong
t6t hon so voi cac diém gan ngudn xa thai nhu WQI = 65 tai NM1.2 cach diém xa thai 100, WQI =
63 tai NM1.1 céac diém xa thai 50 m.

Khu vyc CCN V5 Cudng tai vi tri iy mau & muong tiép nhan nudc thai thi gia tri WQI ndm
trong khoang 26-50 13 khu vuc c¢6 chét lugng nuéc kém chi phu hop cho giao théng duong thuy va
cac myc dich twong duong khac. Tuy nhién day la muong tiép nhan nén khong thé sir dung cho
giao thong duong thuy nén nude khu vuc nay can c6 cac bién phap khic phuc va xtr Iy [6]. So voi
vi tri muong thi kénh tiép nhdn c6 gia tri WQI cao hon, ndm trong khoang gi tri ¢ chat lugng
nudc trung binh, phu hop cho myc dich tudi tiéu va cac muc dich tuong duong khac.

CCN Khiéc Niém c6 chit lugng nudce tt nhat trong 3 khu vire tuy nhién ciing chi dat & murc
dd trung binh phu hgp véi tudi tiu.

Khu vyec CCN Hap Linh c6 chét lugng nuwéc xau nhét trong ca 5 CCN, trong d6 ¢ vi tri ao
tiép nhan co gia tri WQI thip, chat lvong nudc 6 nhiém ning, can cac bién phép xu ly trong tuong
lai. Khu vyc kénh tiép nhan nudc thai tai CCN nay chat lwong nuéc 6 nhidm rat ning, gia tri WQI
dudi 10, nude & day nhidm doc va can co bién phap khic phuc va xir 1y.

Ddi voi chat luong nudc mét cua 3 khu vuc CCN Vo6 Cuong, Khéc Niém, Hap Linh tuong
ddi xAu dic biét 1a CCN Hap Linh, chét luong nude mat ¢ 2 khu vuc léy mau nay da dat mic 6
nhiém va 6 nhiém ning (WQI & vi tri NMS5.1 1a 14,22; & vi tri NM5.2 1a 8,5). Hai CCN Vo Cuong
va Hap Linh cling chi dat chit nude & mirc trung binh (WQINM3.1 = 47,17; WQINM3.2 = 64,6;
WQINM4.1 = 68,5; WQINM4.2 = 60,5). Ham Iugng COD, BODs, amoni,... ¢ ca 3 khu vuce déu
vuot qua quy chuan nhiéu lan. Ham luong DO trong nude & khu vie Vo Cu’O’ng va Khic Niém déu
cao, dat chuan tuy nhién & CCN Hap Linh lai rat thap, ham lugng amoni 6 vi tri con 1én dén 10,5
14n so v6i gi6i han cho phép. Vay nén khi tiép nhan mét lwong nude thai kha 16n tir cac CCN thi
cling 12 mot ap luc 16n 1én cac kénh muong tiép nhan.

Mbi truong nudec mat xung quanh cac cum cong nghiép bi tac dong lon tir lugng nudc thai
chua qua xtr ly cua cac cum ccong nghiép, dac biét la doan song Ngti Huyén Khé chay qua cum cong
nghiép Phong Khé I va II rat kho dé phuc hdi khi lién tuc phai tiép nhan mot lwong 16n nude thai
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hang ngdy. Kha ning dong hoa cac chat 6 nhiém gan nhu khong con va 6 nhiém hitu co 14 van dé
ndi bat véi chi ti€u hiru co & muc cao nhu NH4 , COD, BODs. Ham lugng DO trong nuge qua thap
khién cho qua trinh tw lam sach, phan hay chét hiru co trong nudc dién ra rit cham.

Bdng 8. WQI tai céc v; tri quan trac cua thanh phé Bdac Ninh

Vitri’ NM | NM1.1 | NM1.2 | NM2.1 | NM2.2 | NM3.1 | NM3.2 | NM4.1 | NN4.2 | NM5.1 | NM5.2
guan trac

WOQI 80 63 65 66 67 47,17 64,6 68,5 60,5 14,22 8,5

wal
100
50 I
0 H =
RN T S s, S S e TN e S 2
B3 R I S S - N ] LN M M
ICGRIC R

WaQl

Vi tri ldy mau

Hinh 6. Biéu dién WQI tgi céc v; tri quan trdc cua thanh phé Bec Ninh

IV. KET LUAN

Quan tric chat luong nudce mit khu vuc xung quanh cic cum cong nghiép tai thanh phd Béc
Ninh vao thoi diém 1ay mau c6 déu hiéu 6 nhidm cac thanh phan dinh dudng tai hiu hét nudc mat
xung quanh 5 cum cong nghiép. Panh gia chat lugng nudc bang chi s6 chat lwong nude nhan thiy
WQI dao dong khoang 60,5-68,5 tai 3 cum cong nghiép 1a Phong Khé I, Phong Khé II, Khic Niém
va 1 vi tri quan tric (NM3.2) tai V& Cudng cho ra WQI = 64,6; tmg v6i chat lugng nudc phit hop
cho muc dich tuéi ti€u va cac muc dich tuong duong khac. Vi tri con lai thuéc cum cong nghé Vo
Cuong cho ra WQI = 47,1 (NM3.1) c6 chat lugng kém chi phu hop sir dung cho giao théng thuy va
cac myc dich trong duong khac. Dac biét 1a chit lugng nudc mit quanh cym cong nghiép Hap Linh
¢6 chat luong x4u, 6 nhidm ning tai NMS5.1( WQI =14,22) va 6 nhiém rat ning tai NM5.2 (WQI=
8 5) theo danh gia nudc tai 2 khu vuc nay 6 nhiém niang va nude bi nhiém doc, can ¢ bién phap
khic phuc, xir Iy kip thoi trong tuong lai.

Mot sb giai phap khic phuc duoc dua ra nhu thong ké chinh xac cic ngudn thai ma con séng
tiép nhan; tim bién phap giam sat hoat dong xa thai, chat lugng nudce thai ciia cac nguén thai, dac
biét 1a ngudn gay 6 nhiém chinh nham giam thiéu tic dong tir ngudn thai; tinh toan luu lwong, chat
lwong, tai lwong nudc thai cua cac ngudn db vao soéng ciing nhu tinh toan kha ning chiu tai cta
song, kénh muong, ao hé. Khoi théng dong chay ngan viéc chét cin lo ling, chét hitu co bi tich tu
nhiéu gan cac diém x4 thai. Nao vét long song dé loai bo cac chét hitu co ¢6 thé bi ling dong, tich tu
duéi day, dong thoi tai nuoi, tha mot so loai thyc vat thuy sinh nhu béo,... dé cai thién mot phan
chat lugng nude. Khuyén khich cac co so san xut, CCN, nha xuéng dau tu phat trién cong nghé
sach, than thién voi moéi truong.
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RESEARCH ON QUALITY ASSESSMENT OF THE INDUSTRIAL CLUSTERS AREA
SURFACE WATER IN BAC NINH CITY BY WATER QUALITY INDICATOR METHOD
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Abstract

The study aimed to assess the impact of wastewater from industrial clusters (ICs) on the quality of
surface water in Bac Ninh city with 6 wastewater samples and 11 surface water samples in the study
area were taken and analyzed. Water quality index (WQI) method is used to assess the surface water
quality due to the impact of wastewater from 1Cs wastewater. The study results show that surface
water quality has been affected by wastewater from ICs. Wastewater from Phong Khe 1 and Phong
Khe 2 industrial clusters both discharges into Ngu Huyen Khe river, the WQI value at the location
before the discharge points is high (WQI = 80), having good water quality which can be used for
water supply purposes, needs to be treated. Four locations after waste discharge points with WQI
values ranging from 63-67 can only be used for irrigation purposes. WQI of surface water in the area
around Vo Cuong and Khac Niem ICs is also average (WQI = 51-75) which can be used for
irrigation. Only Hap Linh IC, WQI is very low (WQI at 2 sampling points of surface water = 14.22
and 8.5), the surface water in this area is heavily polluted, requiring treatment solution in the future.

Keywords: WQI, surface water quality, industrial clusters, Bac Ninh city.
Ngay nhdn bai: 07.11.2020; Ngay phan bién: 22.11.2020; Ngay chdp nhin dang: 15.12.2020.
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NGHIEN ClPU TiNH TOAN THU HOI AP SUAT CAO CUA COT CHONG
TRONG QUA TRINH LAM VIEC

Nguyén Khac Linh’, Nguyén Van Xé, Lé Thi Héng Thang

Trudng Pai hoc Moé - Pia chat
S6 18 Phé Vién, Phuong Duc Thang, Quan Bac Tir Liém, Ha Noi
*Email: khaclinhhumg@gmail.com

Tom tit

Ngay nay trong khai thac than ham 10 thiét bi chong thiy lire diroc xem 1a mét trong nhiing thiét bj
quan trong nhdt cdu thanh nén té hop co gidi héa. Trong dé gian chéng c¢d nhiém vy dam bdo
khodng khong gian lam viéc an toan cho ngwoi va thiét bi. Trong qua trinh 1am viéc cia gian chang
dudi ap luc ciia dat da phia trén lam cho tai trong tac dung lén xa néc cang tang theo thoi gian dan
téi &p sudt cua cot chong tang Ién vieot qua gisi han lam viée. Khi dé van céng tic sé mé thao mét
phan chat léng trong cét lam giam &p sudt cét dén gan gia tri chéng ban dau, thong thiong lirong
chat long nay dwoc xa tryc tiép ra bén ngoai hodc di vao dwong &p xudt thap gay lang phi ngusn
ning leong ma dang 16 ¢6 thé tai sir dung dwoc. Vivay, bai bao ndy di nghién cuu tinh toan kha nang
tan dung hiéu qua ap suat bo phi nay bang cach nghién citu phan tich si hinh thanh cua tai trong
Ciia dd vach tir d6 dé xudt xay dung lai so dé thiy luc cua gian chong dé tan thu dwroc nguon ap suat

cao tir cét chang trong qua trinh gian chang 1am viéc, ma van dam bdo an toan cho cac thiét bj va
linh kién cho hé thong.

Tir khéa: Lo che, p sudt cao, cét chang, gian chong.

1. MO PAU

Trong twong lai ngudn ning lwong ngay mot can kiét, di kém véi viéc tiéu thy nang luong s&
gay 6 nhidm méi trudng Vi vay viéc nghién ctiu giai phap dé tiét kiém nam luong dam bao an toan
trong qua trinh khai thac than 1a hudng di dung dan, bén viing va hop ly cia nganh than. Xu huéng
khai thac than trong thoi gian hién nay va twong lai da phan &p dung cong nghé khai théc than him
10 [1, 2]. Qu4 trinh khai thac co ban gébm chdng gitr, khau than va van tai. Trong d6 viéc chéng d&
16 nham dam bao khoang khéng gian lam viéc an toan cho nguoi va thiét bi. Theo tién do tién
guong 16 cho, dién 16 trin s& duoc chéng giit kip thoi theo chu ky khiu va phai dam bao hai nhiém
vu chinh:

- Chéng giir va diéu khién &p luc da vach;

- Phuc vu viéc pha hoa va che chin dit d4 pha hoa khong roi vao khu vuc 1am viéc.

Day 1a cong viéc rat vat va, chiém sb luong lao dong I6n (c6 thé chiém t6i 60 % khéi luong
cdng viéc néu sir dung cot chong don). Viéc chong d 10 co thé thuc hién bang cach sir dung cot
chbng don két hop véi cac xa ndc bang kim loai, gia d&, gian chdng thay luc tu di chuyén.

Duéi tac dung cua ap luc phia trén 1am cho &p suét trong cot chong ting 1én khi d6 van
an toan sé& lam viéc xa bét mot phan chat long trong cot dé dam bao an toan. Lugng chét long
nay dugc chuyén sang duong thap &p. Gay lang phi ngudn niang lugng déng 18 ¢6 thé thu hoi
duoc. Vi vay, nghién ctu tinh toan thu hdi ap suat cao caa cot chdng trong qua trinh 1am viéc
1a rat cap thiét.
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I1. XAC PINH AP LUC MO LEN THIET BI CHONG

Theo gia thuyét dam cong son, duoc dé xuat boi cac Gido su V. D. Slesarev va G. N.
Cuznhesov, [3] cho rang khi vach 1a da rin va phan 16p & cac 10 chg du dai thi né lam viéc nhu
nhitng tim dam cong son (hinh 2). Nhitng tim dam nay dugc ngam chat mot dau trong khoi
nguyén trude guong 10 chg, con dau kia treo ty do bén trén 16 cho va khoang tréng da khai thac,
hozc twa 1én vi chdng 10.

Tuy thudc céc tinh chét cua cac 16p da vach truc tiép va vach co ban s c6 hai truong hop
Xay ra:

Hinh 1. So do tinh &p luc m6 trén vi chong 16 chg
a - Khi vach co ban khong truyén ap luc xuong vach truc tiep;
b - Khi vdach co ban cé truyén ap luc xuong vach truc tiep

Truong hop thiz nhat: dwoc goi 1a vi chdng 10 cho 1am viéc & ché do tai trong cho trudc, &
day d6 vong f; cua dam vach truc tiép I6n hon do vong f, cia dam vach co ban theo tuyén gy cua
véch tryc tiép (hinh 1a). Do c6 sy tach Iop gitra hai tam dam, cho nén chi c6 dam vach tryc tiép
gay ra ap luc tac dong Ién vi chong 10 cho.

Truong hop thi hai: duoc goi 1a vi chdng 10 cho 1am viéc & ché do bién dang cho trudc, ldc
nay f; < f, (hinh 1b) cho nén bén canh ap luc do dam vach truc tiép gay ra, con c6 ap luc do dam
vach co ban, truyén qua vach truc tiep roi tac dong Ién vi chong 10 cho.

Gia thuyét dua ra cac phuong phap xac dinh &p luc moé trén ca vi chéng gan guong va vi
chong phé hoa.

Céc tac gia cho rang chi c6 vach tryc tiép tao ra ap luc trén cac vi chong gan guong va ap
luc nay phéan bo tuwong doi déu trén ca chieu rong 10 chg. Nhu vay, trong ca hai truong hop néu
trén déu c6 thé tinh &p luc & luong gan guong bang cdng thic sau:
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P, =yhcose,T/m? 1)
trong d6: « - G6c dbc cua via, do.
Ap luc caa dam vach truc tiép tac dong 1én hang vi chdng pha hoa cua 10 cho:
(30 +8bl , +612))
8b

Con néu f, < f, thi phai tinh theo so d hinh 1b, khi d6 ca hai tim dam véch truc tiép va véch
co ban déu gay ap luc I&én vi chong phéa hoa:

R=R'=

cose,T/m 2

R=R +R,T/m A3)

Véi:
3l
b+— |cose, T/m (4)
b 2

trong do: T - Ap luc tao bsi qué trinh uon ciia vach co ban, thdng qua vach truc tiép dé tac dong
Ién vi chong phéa hoa, T/m.

Gia thuyét &p luc mo ling tru trugt cia Gido su P. M. Tsimbarevich [3] duoc dé xuat cho
cac via nam ngang khi vach la cac da yéu lién két kém.

Hinh 2. So do hinh thanh ldng tru trirot trén 10 chy

Ap lyc trén vi chdng 16 cho khi vach yéu va lién két kém phat sinh boi trong lugng cua né
trong lang tru ABCD (hinh 2), bi tach ra khoi dia khéi theo bé mat CD va dich chuyén vé phia
khoang tréng da khai thac bang cach quay quanh diém D. Sy quay nay gay ra do nghiéng va do
udn cua vach phia trén 16 cho theo bé mat AD.

Céc lang tru ABCD duogc hinh thanh c6 tinh chu ky theo tién do dich chuyén cua guong 10
cho va bi pha hity khi pha héa da véch.

Trong lugng caa da mé trong lang tru ABCD, tinh cho mét don vi chiéu dai 10, bang tri sb
ap luc mo duoc xac dinh theo cdng thic:

=hly, T/m (7

Chiéu rong | ciia lang try bang budc phéa hoa d4 vach, nam trong khoang 1,5-4 m.

282



KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

Chiéu cao h; ciia lang tru phu thudc vao chiéu cao h, ctia viing pha hoa va hé sb toi cua da k,
tac la:

= _0 8
h = . (8)

Tir day ap lyc trén 1 m? dién tich ndc 16 cho sé 1a:
=—==yh = T /m? )

~ Turnhiing ly thuyét tinh toan & trén s 1a co s¢ ban dau trong viéc tinh toan thiét ké thiét bj
chong cling nhu tinh kha khi cta viéc c6 nén &p dung giai phap thu hoi &p suat cao tir cot chong
hay khéng.

I11. NGUYEN LY LAM VIEC CUA HE THONG CAP DICH PIEU KHIEN CQT CHONG
GIAN CHONG CO GIOI HOA

Nguyén ly lam viéc cua hé thong cap dich diéu khién cot chéng duoc trinh bay ¢ hinh 3 va
hinh 4. Chit long cao 4p dugc cung cip tir tram bom dén cac cac thiét bi tiéu thu nho cac 6ng dan
va dugc diéu kién bang van thuy luc 6. Dé tao lyc chéng ban dau nguoi diéu khién tac dung l1én
tay diéu kién cua van sang vi tri C. Chét long thay luc di qua van mot chiéu 5 va di vao khoang
dudi cia cot chdng, nang tam xa ndc cua gian chong ap vao da véch tao lyc chdng ban déu, khi dp
suit chong dat gia tri Py (ap suat chong ban dau) gat van vé vi tri cii (vi tri B). Sau mot thoi gian
chdng (T,) 4p suat trong cot ting dan dén diém P3 luc nay ap suit trong cot da vuot ngudng cho
phép cua van an todn va bat dau xa b6t chat long vé duong thap ap 1am cho 4p suat trong cot giam
xudng dén P,. Chu ky nay dién ra lién tuc dén hét thoi gian lam viéc T,. Sau d6 gat van 5/3 sang vi
tri A ha cot dé tién hanh di gia voi thoi gian xa 1a T,. Tiép theo di chuyén gi& vé phia guong 10.
Két thic chu ky 1am viéc cua gia.

A C
duong | mBudng
thap dp cao ap

Hinh 3. So do thuy luc cua cét chong [4]

283



PROCEEDINGS OF THE 3 CONFERENCE ON SUSTAINABLE EARTH, MINE, ENVIRONMENT
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Hinh 4. Chu ky 1am viéc cua cét chang thaiy luc trong 10 cher

T - thoi gian hoan thanh mét chu ky chong; T, - thoi gian ap luc chong ban dau tang dén giatri
lam viéc cia van an toan; T, - thoi gian gia chong 1am viéc on dinh; Ts - thoi gian thu cot chong;
T, - thoi gian di chuyén gi&; Ts - thoi gian tao lyc chong ban dau

Thong thuong trong mot 10 cho ¢ khoang 80-120 gia chong lam viéc dong thoi mot gia co
tir 2-4 cot chéng va mot cot co duong kinh trong cua than xi lanh 1a 200-400 mm. Qua tim hiéu
Véi céc loai gia chdng thi trung binh mot chu ky chdng, cot chdng ha thap xudng 100- 150 mm toy
thuge vao dieu kién dia cht cua noi 4p dung. Qua d6 cho ta thy rang luong chét long &p suét cao

mat di trong mot chu ky chdng cua 16 cho 1a rat 16n gay lang phi ning lwong ma dang 18 c6 thé thu
hoi duogc [5].

IV. DPE XUAT GIAI PHAP

1
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Hinh 5. So do thaiy luc ciia cét chong ¢ kha ndng thu hoi ap sudt cao
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Tur nhitng phan tich va tim hiéu tinh kha thi cua viéc thu hdi chat long thuy luc ap suat cao
(chat Iong thuy luc thoat ra khi ap suat trong cot dat gia tri cho phép). Nhom tac gia da nghién ctu
va dé xuét thay doi so d6 thuy luc cap dich cho cot chong dé dat dwoc muyc dich thu hdi luong chat
long c6 ap nay. Khi ap suét trong cot dat dén gia tri cho phép cua van an toan, 4 van an toan s¢ mg
dung dich cao ap trong khoang duéi cua cot chéng truyén vé duong cap dich cao ap qua van mot
chiéu 7. Tuy nhién, trudce khi di vao duong cao &p dong chat long cao ap nay can duoc lam 6n dinh
bang binh tich ning dung tich nho 3 voi muc dich diéu hoa &p suat. Boi vi 4p suét thoat ra tir cot
do6i khi rat 16n va dot ngot néu chuyén tryc tiép vao duong chat long cao &p s& gay ra cac xung
dong 1am anh huong dén céc linh kién thiy luc khac va gay mat an toan.

V. THAO LUAN

~ Cong trinh nghién cau nay chi ding lai & dé xuét y twong nghién ciru, dé trién khai dua sang
Kién nay vao thuc té can phai tiép tuc nghién ctu vé tinh kha thi va tinh an toan cho hé thong va
nguoi st dung, do tung dieu kién dia chat khac nhau thi d6 6n dinh cta da vach 1a rat Ighéc nhap.
C6 truong hop mai on dinh &p luc cta da vach 1én gian chong gan nhu khong thay doi dan dén
nang luong thu ve la khong dang k&, tuy nhién nhieu via c6 d6 on dinh kém ap lyc mé lon thi viéc
trien khai ap dung la rat dang dé can nhac. Mat khac ngay nay nang lugng ngay cang khan hiem vi
vay tan thu nhirng nguon nang lugng dé tang hiéu qua la rat can thiét gop phan giam gia thanh san
pham va bao vé moi truong.
VI. KET LUAN

Tur nhitng nghién ctru phan tich & trén ta c6 thé dwa ra cac két luan sau:

Cong viéc tinh toan ap luc mo 18n thiét bi chdng 1a cdng viéc rat phac tap tuy nhién né rat
guan trong trong viéc tinh toan thict ke thict bi chong cling nhu tinh kha khi cta viéc ¢ nén ap
dung giai phap thu hoi ap suat cao tir ct chong hay khong.

Tu nhitng cén ct va sy hiéu biét nhom tac gia ching toi da dé xuét phuong 4n t6i wu nham
tan thu duoc nguon ap suat cao tir ¢ot chong bang cach néi dau ra cia van an toan vao dudng cao

ap két hop vai van mot chiéu va binh tich nang c¢& nho, dam bao gian chéng lam viéc mot cach
hiéu qua ma van an toan cho céc thiét bi va linh kién cho hé thong.

TAI LIEU THAM KHAO

1. Vién Khoa hoc Cong ngh¢ Mo (2006). Béo cao tong két Khoa hoc va ky thuat dy n dp dung
thir nghiém cong ngh¢ co giéi hoa khai thac bang may lién hop va gia thuy luc di dong trong
cac mo ham 10 Quang Ninh, Ha Noi.

2. Tran Vian Thanh, Vi Binh Tién (2005). Gio trinh Cong nghé khai thac than ham 10. Nha xuét
ban Giao thong van tai, Ha Noi.

3. Ilupoxos A. I1., Jlunep B. A., and Ilerpos A.W. (1987). Kpemenune conpsokenuit nas: M.
Henpa.

4. Tonmune A. B. and Benepuuko B. W. (1960). I'opHble MammHbl - CHPABOYHHK, - M.:
T'HTU3n nutepaTypsl IO TOPHOMY JAETY.

5. L& Tién Diing (2020). Co ché sut 16 guong than trong cac 10 cho chdng gian co khi héa ving
than Quang Ninh, Hgi nghi Toan quoc Khoa hoc Trai dat va Tai nguyén véi phat trien ben
virng (ERSD 2020). Nha xuat ban Giao thong Van tai, Ha Noi.

285



PROCEEDINGS OF THE 3 CONFERENCE ON SUSTAINABLE EARTH, MINE, ENVIRONMENT

A STUDY TO CALCULATE THE HIGH-PRESSURE RECOVERY OF THE SUPPORT
COLUMN DURING THE WORKING PROCESS

Nguyen Khac Linh", Nguyen Van Xo, Le Thi Hong Thang

Hanoi University of Mining and Geology
*Email: khaclinhhumg@gmail.com

Abstract

Nowadays, in underground pit mining the hydraulic support beams are regarded as one of the most
important equipment of the mechanized complex, in which the prop is responsible for ensuring a safe
working space for people and equipment. In the operating process of the prop, the pressure of the
upper rock increases the load on the roof over time, leading to the pressure on the prop pillar rising
beyond its working capability. At this moment, the operating valve opens to unleash part of the liquid
in the prop, thereby reduces the pressure in the prop close to the initial value. Normally, this liquid is
discharged directly to the outside or into the low-pressure pipe, which is a waste of reusable source.
Therefore, this article is to research and calculate the possibility to effectively utilize this wasted
pressure by analyzing the formation of the rock load above the roof of hydraulic support beams,
thereby propose to rebuild the hydraulic schema of the prop in order to to take advantage of the high
pressure source from the prop during the operating process of the hydraulic support beams, while
ensuring the safety of the equipment and components of the system.

Keywords: Market furnaces, high pressure, pillars, trusses.
Ngady nhdn bai: 15.11.2020; Ngay phan bién: 22.11.2020; Ngay chdp nhdn dang: 15.12.2020.
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NGHIEN CU'U NANG CAO HIEU QUA QUA TRINH KHAU THAN BANG
RANG CAT CUA MAY KHAU TRONG LO CHQ’

Nguyén Khac Linh’, Nguyén Vin X6, Poan Van Giap

Truong Pai hoc Mo - Dia chat
S6 18 Phé Vién, Phuong Duc Thang, Quan Bac Tir Liém, Ha Noi
*Email: khaclinhhumg@gmail.com

Tom tat

May khdu than Ia thiét bi cdu thanh nén té hop co giéi hda trong khai thac 10 che, n6 ¢é chite ning
cat va vdn chuyén than 1én mang cao. Qua qua trinh nghién cizu cho thdy rang ndang lwong tiéu thy
ciia may khau chiém 70 % tong nang lrong tiéu thy cua toan hé thong co giéi héa trong dé dén 85 %
phuc vu cho quéa trinh cdt. May khau tiéu thy ndang liwong lén mét phan do san pham cuia qué trinh
cat chiém 60 % hat c6 kich thuéc tir 0-6 mm durgc xem |2 qua trinh nghién nho khong can thiér, day
ciing la nguyén nhdn lam tang lwong bui phat tan vao khong khi gay mdt an toan chay né. Trong bai
bao nay nhom tac gia thuc hien nghién ciu phan tich Vé co ché cia qua trinh cdt than bang rang cdt
cua may khau trong 10 che. Tir d6 d@é xuat phwong dn ting kich thuéc cuc cia than sau qua trinh cdt
bang cach toi wu chiéu day cua lat cat va chiéu réng budéc cdt nhung van dam bao tdi trong 1én rang
cat va u gid rang khéng vot quéa gidi han cho phép.

Tiur khoa: May khdu, rang cdt, co gidi héa, hiéu qud.

I. PAT VAN DE

Trong twong lai ngudn ning lwong ngay mot can kiét, di kém véi viéc tiéu thy niang luong s&
gay 6 nhiém moéi truong vi vay viéc nghién ciu dé tiét kiém ning luong dam bao an toan trong qué
trinh khai thac than 1a hudng di dung dan, bén viing va hop ly ctia nganh than. Nang luong tiéu thu
cho may khiu chiém khoang 70 % ning luong cua hé thdng khai thac (A. U, Tlosun, 1972; B. B.
I'a6os, JI.A. 3axkos, 2015) [1], [2]. Trong d6 khoang 85 % ning lwong cuia may khau duoc chi phi
cho qua trinh khiu. Ngoai ra, theo cac nghién ciru thi viéc giam chi phi ning luong cét riéng (ning
lwong can thiét @& boc tach mot thé tich than ra khoi nguyén khdi) dong nghia véi viéc giam su
hinh thanh bui va dam bao ¢& hat cua than.

Ning lugng cat ciia may kombai khai thac dwoc phan bd nhu sau (dponos AT, 1972) [3]:

+ 2-3 % nang lugng dugc truyén tir rang cat cho qua trinh hinh thanh vét nit va vang nén ép
V& & dau dung cu cat;

+ 20-46 % phan tan nang luong do sy ma sat cua rang cit va than;
+ 1-2 % nang lugng dé hinh thanh cac hat c6 kich ¢ d = 6-10 mm;

+50-78 % nang qung tao thanh c4c hat nhd min dén d = 0,1 mm (nhiing hat c6 kich thudc
nh6 hon 0,1 mm nay la nguon pha sinh bui);

+0,3-2 % bién dang dan hoi cia chi tiét may.

Co nghia la viéc hinh thanh cua cac hat nhé min d < 0,1 mm da tiéu phi mot luong dang ké
nang luong cua hé thong khai thac. Ngoai ra nhitng hat nho min d < 0,1 mm nay d& hat 4m khi gap

mdi trudng 4m w6t tao thanh hdn hop déo qu dinh trén céc thiét bi van tai va céc thiét bi khgc
gay can tré qué trinh van tai va hu hong thiét bi,... Tir nhitng nguyén nhén ¢ trén viéc tim kiem
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phuong phap cit khéc toi uu hon khi béc téch than trong via than khoi nguyén khoi dugc xem lam
cap bach va can thiét.

I1. CO CHE PHA VO PAT PA TRONG QUA TRINH CAT

Trong qué trinh lam viéc dung cu (rang cét) cat than ra timg lop tir khoi than. Qua trinh nay
dugc xem la c6 tinh chu ky va c6 tinh buéc nhay theo tinh chat don cua vat li¢u bi pha vé. Trong
d6 qua trinh pha v& gom 2 giai doan chinh [4], [5]: nghién vun va pha va (hinh 1).

Qué trinh cét bat dau khi ring cit 2 di chuyén dat da bi don ép ¢ phia trude du ring cat
(ving 5) va lan rong ra cac ving xung quanh (ving bién dang dan hoi 2) thdng qua ving ép v dan
hoi 3. Céc vét niit duoc hinh thanh, pha v két cau tu nhién caa I6p than véi khéi than sau d6 16p
than duoc bdc tach hoan toan ra khoi khdi than.

1

2 3 5

Hinh 1. So do 1am viéc cia tang khau trong via than: 1 - Khdi than, 2 - Viing bién dang dan hoi,
3 -Vung ép vo dan hoi, 4 - Rang cat, 5 - Vung ép vun cuc bg [5]

Ta nhan thay rang co ché pha hay cua I6p phoi cat phd bién hién nay theo co ché nén ép va.
Néu lyc can cit cang ting thi vang ép v cu bo 5 va viing ép v dan hdi 3 cang lon dong nghia voi
ti 16 ha min va nho tang 1én. Theo Iy thuyét pha hay vat liéu don ti 1& 6 bén nén va kéo dugc xac
dinh nhu sau 10:1 [1,6] ciing dugc xac minh qua cAc thir nghiém nhu trong bang 1. Cho thay rang
dé giam lyc can cat can nghién ciru thay ddi co ché cat than trudc day va dé xuat so do cit uu tién
hon vé phé huy theo d6 bén kéo.

Bdng 1. Co tinh ciia dat da trong via than [6]

Ddt da D6 bén nén, kG/cm? Do bén kéo, kG/ecm?
Than 120-370 10-15
Cét két 204-674 34-58
Sét két 155-390 13-35

Nang luong riéng cua qua trinh cat bang dung cu cét dugc xem I tiéu chi quan trong nhat dé
danh gid hiéu qua cua qué trinh cat va xac dinh nhu sau (®pomos A.T', 1972; A. U, To3un, 1972)
(1], [3]:
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m

R o
W :é’,kw*gldltén (1)

trong d6: Q - Nang suét k¥ thuat cua thiét bi, tan/gio; P, - Cong suat cat, KW.
Cong suét cat duge duoc xac dinh nhu sau [1]:

D
M -n k-Z, -E-n
F)Cp = =

9550 9550
VGi: n - S6 vong quay cua tang khau; M - Momen trén tang khau, D - buong kinh tang khau; k - S6
rang cit tham gia qua trinh cét dong thoi; Z, - Luc can cét trén mdi ring cit,

, kW (2)

Lyc can cit trén mdi rang cat dugc xac dinh véi rang cat tiéu chuan va duoc tinh bang cong
thac [1]:

_ A(0,35h+0,3)
¢ b+h, g6

trong d6: A - Luc can cat don vi cia than, dat da; voi than A = 2,41-3 kN/cm; b - Chiéu rong cua
rang, cm; hy, - Chidu day cit trung binh cia cac ring cat, cm; t, - Chiéu rong phoi cét trung binh
clia rang co ban, cm; k, - Hé sb Vét 16 guong, k= 1,1-1,25; kq - Hé s6 ké dén anh hudng caa goc
cat; k, - Hé s6 ké dén anh huong sac day ap luc mo; ke - Hé s6 ké dén hinh dang cit trude cua
rang; @ - GOc vo cua than.

iy L K K KoKy, KN 3)

G6c v cua than 6 thé tinh theo cong thuc thuc nghiém sau [1]:
0,45.h, +0,023
hy,

Céc cong thic (1), (2), (3) cho thiy luc cit cang nho thi chi phi nang lugng riéng cang nho.

gl =

(4)

III. PHUONG AN PE XUAT

Tur nhitng phan tich va Iap luan & trén nhom tac gia ding dau 1a Nguyén Khic Linh da dé
XUat so d6 bé tri ring cit mai dua trén nguyén 1y wu tién cho pha huy khéi than theo ng xuat kéo
(d3 nhan chiing nhan ban quyén thang 8/2020 tai Lién bang Nga) [7]. Bang cach b tri lai cac riang
cit trén tang khau nhu hinh 2.

Tang khau ctia may khau 1 bao gom c&c cum rang cat 4 va 3 duoc b tri trén cac canh xoan
5 thong qua céc gia ¢b dinh 2, cAc cum rang nay duoc bé tri trén cac dwong cat ndi tiép nhau doc
theo canh cta canh xoén 5. Hai rang cét 4 duoc lip song song trén u gia ¢ dinh 2 va khoang cach
giita cac ring cat Iién ké 4 trong mdi nhom khﬁng nho hon phan nho ra ciia ring cit. Rang cit phia
sau 3 lap trén u gla ch dinh 2 nghiéng véi chiéu quay cua tang khdu mét goc o (khoang 10°-30°) va
Chleu cao ctia mai rang cit phia sau 3 theo huéng quay cia tang khau 16n hon chiéu cao cua riang
cit trudc do (rang cat phia trudc 4), dugc lay theo gié tri ciia chiéu day 16p cat tdi uu cho loai ring
cit da chon.
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c- So' do nguyén ly hinh thanh 16p phoi cat

Hinh 2. Phuong dn dé xudt nang cao hiéu qud 1am viéc cia tang khdu cia may khau trong khai
thac than: 1 - Tang khau ; 2 - U gid dé co dinh; 3 - Rang cat phia sau; 4 - Rang cat phia trudc; 5 -
Canh xoan; 6 - Phoi cat cua hai rang sé 4; 7 - Phoi cat cua rang 3, 8 - Khoi than [7]
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Nguyén ly l1am viéc: dau tién hai rdang cdt sé 4 cung cat dong thoi cat di 1op phoi 6 do bé
réng lat cat 16n hon so véi cat mét rang don nén vé Iy thuyét dg cuc cua phoi sau cdt ciing Ion
hon. Tiép theo ring cit phia sau 3 cat di 16p phoi 7 do duoc bé tri nghién mot goc a ddng thoi tai
Vi tri cdt cia rang 3 c6 hai mat thoang nén 16p than duoc cat bi pha hiy da phan theo ing sudt
kéo. Vi vay, luc cat s& giam xudng nhung dién tich cit ngang cuia phoi khong thay doi.

IV. THAO LUAN

Viéc tang hiéu qua tach than ra khoi khdi bang ring cit ciia may khiu co thé dat duoc bang
mot giai phap ky thuat t6 hop, bao gom: cac ring cit duoc bd tri thianh cac nhom, trong d6 cac
ring cat dugc bo tri hop 1y tao nén diéu kién cat thuan loi giup ting 6 cuc cua phoi cit tir d6 co
thé giam sy hinh thanh bui, san Iuwong than min va muc tiéu thu ning luong riéng va cai thién
thanh phan hat cua than khai thac. Ngoai ra bang viéc bé tri rang cit nhu di trinh bay & trén tao
thanh cum rang cit né duoc xem la mot ring cat twong dwong, chiéu cao cua ring cat trong duong
tang 1én khoang 1,6 1an so voi ring cit dang dwoc sir dung, didu ndy co thé tao diéu kién dén
nghién ctru nhiam ting van toc tién va ting ning suit cia may khiu trong tuong lai.

V.KET LUAN
Tur nhitng nghién ctru va phan tich ¢ trén ta co thé dua ra két luan sau:

- Ti 1é ung suat phéa hity theo nén vao kéo 1a 10:1, vi vay huéng nghién ciru so db cat va b
tri rang cat trén tang khau nén can phai wu tién theo pha huy kéo.

- Két Céy cum ring cit va so do b tri ring da dé xuét co thé giam sy hinh thanh bui, cai
thién thanh phan hat cua than khai thac va muc tiéu thy nang luong riéng.

- Pé dwa phuong an dé xuat nay vao thyc tién can phai tiép tuc nghién ctiru thém mot cach ti
mi dé danh gia vé hiéu qua, do an toan va céc chi tiéu khac trong qué trinh lam viéc.
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RESEARCH TO IMPROVE THE EFFICIENCY OF COAL CUTTING WITH CUTTING
TEETH OF SHEARER-LOADER MACHINES IN MARKET KILNS

Nguyen Khac Linh", Nguyen Van Xo, Doan Van Giap

Hanoi University of Mining and Geology
*Email: khaclinhhumg@gmail.com

Abstract

The coal-cutting machine is a device that constitute the mechanized complex in the longwall coal
mining, with the function of cutting and transporting coal to the scrapper conveyer. The research
process shows that the energy consumption of the coal-cutting machine accounts for 70 % of the total
energy consumption of the whole mechanized system, of which 85 % is for the cutting process. This is
partly because 60 % of the product of the cutting process are particles with the size of 0-6 mm, which
is considered an unnecessary cutting process. It is also the reason of increasing amount of dust
dispersed into the air, which causes high risk of explosion. In this paper, the authors conduct an
analytical study on the mechanism of coal-cutting process by cutting teeth of the machine in longwall
coal mining, thereby propose a plan to increase the size of the coal after the cutting process by
optimizing the thickness of the slice as well as the width of the cutting step, while ensuring that the
load on the cutting teeth and the racket does not exceed the permitted limit.

Keywords: shearer-loader machines, cutting teeth, mechanization, efficiency.

Ngady nhdn bai: 15.11.2020; Ngay phan bién: 22.11.2020; Ngay chdp nhdn dang: 15.12.2020.
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NGHIEN CO’'U CAI THIEN SINH KE TRONG KHAI THAC HAI SAN
BOI VOI NGU DAN VUNG VEN BIEN HUYEN QUYNH LUU,
TiNH NGHE AN

Hoang Phan Hai Yén®, Lé Thij Thay?

Vién Su pham x& hoi, Trudong Pai hoc Vinh
Hoc vién Cao hoc khoa 27, Chuyén nganh Dia li hoc, Truong Pai hoc Vinh
Email: hoangphanhaiyen@vinuni.edu.vn

TOm tit

Quynh Luu la mét tinh phia Bdc ciia Nghé An, c6 9 x& giap bién voi téng s6 19.845 hg ngur dan tham
gia vao hoat dong khai thac hdi san. Dé cdi thi¢n sinh ke hiéu qua va bén viing cho ngu ddn ven bién
huyén Quynh Luu can phai sir dung cac tiem nang chinh cua cong dong o nhitng ving ngu dan hanh
nghe thuy san sinh séng trong bai canh cua bién doi khi hdu va 6 nhiém méi truwong bién. Trén co so
diéu tra 450 ngw dan khai thac hdi san vé thuc trang sinh ké cia ho, bai viét nham dé xudt céc gidi

phap phu hop gitip ngu ddn viing ven bién huyén Quynh Luu (VVBOL), tinh Nghé An cai thién sinh
ké theo huéng bén viing.

Tir khoa: Nguwe din, Sinh ké, Khai thac hdi san, viing ven bién huyén Quynh Luu.

I. PAT VAN DE

Khai niém sinh ké xuit phat tir y tuéng vé sinh ké cia Chambers va Conway (1983) theo
cach hiéu don gian nhét, sinh ké 1a phuong tién dé kiém séng [1]. Sau d6 cac tac gia da dua ra mot
dinh nghia day da hon: sznh ké bao gdm khd ndng, nguon lwc va hoat déng cdn thiét lam phwong
tién song ciia con nguoi”. Mot sinh ké 1a bén viing “khi né c6 thé gidai quyét dwoc hodc c6 kha
nang phuc hoi tir nhiing cang thang va dét bién, duy tri hodc tang cwong khd nang va nguon lwc;
tao ra cdc co hoi sinh ké bén vitng cho lhe hé twong lai va mang lai loi ich rong cho cdc sinh ké
khdc & ca cdp dia phwong va cdp toan cau, trong ngan han va dai han” [2].

Dua trén khai niém vé sinh ké bén viing ciia Chambers va Conway (1992) [2], mot s tac gia
nhu Ashley, C. & Carney D. [3], Carney and Diana [4], Co quan Phat trién Qudc té Vuong quéc
Anh (DFID) ciing da dua ra cac khai niém sinh ké. Cac khai niém nay cling da danh gia tinh bén
virng cua sinh ké trén hai phuong dién 13 bén viing vé mdi trudng va bén viing vé xa hoi.

Xuat phét tir cac quan diém ciia cac tac gia vé sinh ké va sinh ké bén viing, khai niém sinh
ké dugc hiéu 1a: bao gom tat ca cac kha ning, tai san cia mot con ngudi trén con dudng muu sinh
cudc song [5]. Nghién ctru sinh ké 13 nghién ciru vé cac bdi canh dé tén thuong, nguén lwc sinh ké
(bao gdom néi tai va bén ngoat), cac hoat dong sinh ké, chinh sach, tién trinh va co céu ciing nhu
chién lugc sinh ké, két qua sinh ké. Mot sinh ké duoc xem 1a bén viing khi n6 thich ung, hoac
tranh dugc cac tic dong tiéu cuc tir mdi truong dé bi ton thuong, ddng thoi dam bao duy tri, phat
trién duoc cac ngudn luc trong ca hién tai va twong lai.

Trong nghién ctru sinh ké, viéc x4c dinh khung sinh ké cé y nghia quan trong trong viéc t6
chtre, nghién ctru, xac dinh va thiét ké cac chuong trinh hd tro cho cong ddng. Theo khung sinh ké

bén viing thi con nguoi la nhan tb trung tdm, ho co day du cac nguon lyc tu nhién, xa hoi va moi
truong nhung c6 thé bi ton thuong. Dic biét, tir cac ngudn lyc niy, mbi ngudi thuc hién mot chién
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luoc sinh ké dé giam kha nang ton thuong, cai thién thu nhap, nang cao chét lugng cudc séng
nhung khong lam anh hudéng dén nguon 1oi tu nhién va moi truong.

\4

Bdi canh Cac chinh sach, Chién lwgc Céc két qua sinh ké
X Z tien trinh va co sinh ké
?lflm’n ton ciu ) - Thém thu nhap
g -Chinh  sach (o - Sdng con - Cudc song day du
. ) N . céc cp) - Ban muu sinh da hon
- Xu hudng Cac nguon luc sinh - Cai cach dang - Giam kha nang tn
- Thoi vy ke o - Luat, quy ché, - Chuyén nganh thuong
-Chan dong - Con ngudi: stc huéng din - Tich lily da dang - An ninh luong thyc
(tw  nhién, khae, giao dyc,... - K& hoach duoc cai thién
thi truon - Tai nguyeén thién - T6 chic - Cong bang x& hoi
: 9 nhién: dat, nguon lgi s Ai thia
chinh thiy s.an ' ) - Thi truong dugc cai tl;llf;nk i
tri,...) - Tai chinh: tién tiét A -:I‘artl‘g_ tinh ben Y#I}g
kiém, vén hé trg,.. gﬁ?énal nguyen fien
- Vat chit: Co ¢ ha T
tang,
- Xa hi: thé ché t6
chuc, mang ludi. ...

Hinh 1. Khung sinh ké bén viing [6]

VVBQL tinh Nghé An gém 09 x4 giap bién 1a: Quynh Bang, Quynh Luong, Quynh Minh,
Quynh Nghia, Tién Thiy, Quynh Thuan, Quynh Long, Son Hai, Quynh Tho c6 dién tich trén dat
lién 44,87 km?, trén bién 1a 12.400 km?, chiéu dai dudong bd bién khoang 32 km. Pay 1a ving co
diéu kién tu nhién, tai nguyén bién doi dao, luc luong lao dong dong, tré, khoe, nhiéu kinh nghiém
nén c6 loi thé to Ion trong phat trién cac nganh kinh té gin voi bién nhu: giao thong van tai bién,
du lich bién, dac biét la khai thac va nudi trong thuy san.

Tuy nhién, hoat dong sinh ké cua ngu dan ¢ diy da va dang ddi mat voi nhidu kho khan,
thach thtrc nhu: trinh d6 dén tri thap, ngudn loi thily san gin bd ngay mot suy giam, bién ddi khi
héu tao ra cac dién bién thoi tiét kho luong, tranh chap ngu truong khai thac ngay mot gia tang, ...
Vi vy, dé gitip ngur dan cai thién sinh ké, cAn phai nghién ctru tim ra cac giai phap phu hop.

IL. TAI LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Dir liéu

Dit liéu duoc tinh toan, phan tich tir cac ngudn nhu: Nién gidm thong ké cua Cyc Thong ké
Nghé An, c&c bao cao cia UBND tinh Ngh¢ An, S¢ Nong nghiép va Phat trién nong thon tinh
Nghé¢ An, UBND huyén Quynh Luu va cac xa ven bién. Nhiing s6 li€u so cép dugce thu thép va sau
do6 xur li, tinh toan thanh cac bang dé so sanh, nhan xét va phan tich. Tat ca cac dir liéu duoc thu
thap trong giai doan 2010-2019, két qua khéo sat dieu tra dugc thuc hién nam 2020.
2.2. Phwong phap nghién ctru

Bai bao da sir dung két hop cac phuong phap nhu: Phuong phap thu thap s6 lidu, tai liéu;
phuong phap phan tich, tong hop, so sanh. Dac biét, da sir dung phuong phap chinh la phuong
phap diéu tra xd hdi hoc va phong van can bd, ngu dan.

Str dung bang hoi dé diéu tra tryc tiép 450 ngu dan hoat dong trong linh vyuc khai thac hai
san trén 09 xa bao gom:
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Bdng 1. Piém nghién ciru va sé mau diéu tra nguw dan

TT Xa Téng s6 ngu Téng s6 ngu dan dworc diéu Ti 18 miu/téng sb
dan (ngudi) tra (nguoi) (%)

1 Quynh Bang 3.591 50 14
2 Quynh Luong 1.435 50 3,5
3 Quynh Minh 1.445 50 3,5
4 Quynh Nghia 2.468 50 2,0
5 | Tién Thuy 1.032 50 48
6 Quynh Thuan 1.743 50 2,9
7 Quynh Long 2.957 50 1,7
8 Son Hai 3.411 50 1,5
9 Quynh Tho 1.763 50 2,8

Téng sb 19.845 450 2,3

I1I. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Cac ngudn lwc sinh ké chinh cia ngw dan viing ven bién huyén Quynh Luu
3.1.1. Nguon luc tie nhién

Quynh Luu c6 bd bién dai 32 km véi nhiéu ctra song, 1a ngu trudng 16n dé khai thac hai san.
VVBQL c6 trén 207 loai ca, thudc 70 ho, trong do c6 hon 60 loai ¢6 gia tri kinh té cao, 20 loai
t6m, nhuyén thé nhu so, muc,... Tiém ning hai san cua huyén rat 16n, trir luong ude tinh ca day
40.000 tan, ca ndi 39.000 tan. Trong d6, co kha ning cho phép danh bat 44.000 tan/ndm. Trit
lugng tom ca vung 1ong khoang 500-600 tan, trir lwong muc vung 16ng 3.000-3.500 tan [6]. Vi
ngudn loi hai san nhu véy, ngu dan VVBQL da dugc huong nguon luc tu nhién phong phu, tao ra
nhing sinh ké tu nhién hip dan cho ho. Tuy nhién, do céc tac d6ng xdu dén méi trudng lam cho
cac ngudn loi, dac biét 1a ngudn loi ven bd ngay cang suy giam, can kiét. Phan tng trudc thuc
trang nguon loi suy giam, nhiéu ngu dan cé tau cong suat lon da budc phai hozc 1a cho tau nam bo,
hozc phai quay vé khai thac gan bo, hoic phai tan thu san pham.

Ngu dan VVBQL khai thac trén 06 ngu truong chinh: NT1 - nim ¢ khu vuc xung quanh dao
Bach Long Vi, ¢6 d6 sau 50 m nudc, Véi cac loai ca chiém wu thé chinh 1a ca nyc s, cé trap. NT2
- nam gitra vinh Bic B, c6 do sau 50 m, di twong danh bét chinh 1a cé trap, c& nuc sb, ca pheén
khoai, c& phén hai soc, ca luong. NT3 - nam & phia Nam vinh Bic Bo, ving xung quanh dao Hon
Mé, Hon Mat c6 do sau khoang 20 m nudc, vai c&c loai c& chinh la c& phén, ca moi thuong, cé
luong va ca khé; NT4 - quanh dao Hon Gi6 (Thuan An) c6 do sau 45-70 m, véi céc loai ca c6 san
lwong 16n 1a c4 lugng, c& phén, c& mdi thudng, ca hao va ca bach diéu. NT5 - nam & Pong Béc dao
Cu Lao Cham, véi d¢ sau dao dong tir 100-300 m (rong hon 1.300 hai 1y vudng), ddy bun cat, cac
loi c4 danh bat cha yeu la ca moi thuong, ca ngan, ca phén. NT6 - nam & Tay Bic Da Nang, c6 do
sau 50-200 m, vai céc loai c& chi yéu danh bét duogc 1a ca trap, ca du bac, c& ngan, cad mbi thuong
va ca lugng [6].

3.2.2. Nguon luc kinh té - xa hgi
a. Cang c4, bén ca

VVBQL ¢6 2 cira lach dé ra bién, twong ing véi 2 cang ca, gom: Lach Quén (Xa Quynh
Thuan) va Lach Thoi (Son Hai). Cang ca Lach Quen la mét trong nhiing cang ca I6n nhat Nghé
An, 13 noi neo dau, tap két cia hon 1.000 tau, thuyén Ién nho, méi nim tiéu thu gan 60.000-
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70.000 tan ca. Cang c6 120 m chieu dai cau cang va 120 m chieu dai bén nghiéng bo. Bay 1a noi
c6 hé thong dich vu hau can nghé cé kha bai ban.

b. Tau thuyén khai thac

VVBQL c6 tong s6 6.211 tau thuyén khai thac, trong d6 sb tau ¢ cong suat tir 90 CV trd 1én
14 2.205 cai, chiém 35,5 % [7]. Trong tong s6 19.845 ngur dan c6 5.457 ngudi mua sim, s& hitu tau
thuyen khai thac (chlem 27,5 %), con lai 72,5 % ngu dan phai di lam thué cho cac chu tau. Trong
sO ngu dan mua sam tir 2-5 tau, co dén 91,2 % gan bo Vol nghé khai thac, con lai 8,8 % do diéu
kién strc khoe, tudi tac,... phai thué toan bd lao dong bao gdm tir thuyén truong dén thuyén vién.

¢. Trang thiét bj ngu cu khai thac

Céc trang thiét bi trén tau duoc chia 1am hai nhém, nhom phuc vu hd trg cho viéc khai thac
nhu may toi, may do ca va nhom bao dam an toan hang hai khi hoat dong trén bién nhu phao ciru
sinh, la ban, may dam thoai. Trang thiét bi phuc vu cho khai thac va an toan con rat thiéu, dic biét
1a voi nhom tau cong sudt nho khai thac gan bo, trong do, véi nhom tau dudi 20 CV thuong chi
trang bi may dam thoai tAm gén hodc dién thoai di dong. DPéi v6i nhém tau trén 90 CV duoc trang
bj day du hon v&i cac trang thiét bi hang hai can thiét nhu may dam thoai ngén, may dam thoai dai,
may dinh vi, la ban va cac thiét bi khai thac khac nhu cdu, toi thu cubn cap, may thu ngu cu. Viéc
sir dung céac thiét bi hién dai hd tro khai thiac nhu may do ca (may do ngang) duoc danh gia 1a
mang lai hiéu qua khai thac cao hon nhiéu, nhung do diéu kién ngudn luc tai chinh bi han ché nén
mo&i chi ¢6 43 % sb tau khai thac xa bo trang bi thiét bi ndy. Ngoai ra, ngu dan ven bd thuong két
hop mot s6 nghé, ngu cu khac dé tan dung thoi gian trén bién nhu nghé ludi ré két hop véi nghé
ciu, nghé chup muc két hop véi nghé cau hoidc ludi kéo.

d. Nha ¢ cia ngu dan

Nhirng nam gin déy, nha ¢ cua ngu dan dugc cai thién dang ké: ¢6 61 % ngu dan c6 nha &
kién ¢, 38,2 % c6 nha ¢ cap 4 va 0,8 % phai song va sinh hoat trén tau. Ngu dén khai thac xa bo
thuong c6 diéu kién séng tot hon so véi ngu dan khai thac gan b, ngu dan & ving ndi dong cd
diéu kién t6t hon so véi ngu dan & sat ven bién.

e. Céc tai san khac cua ngu dan

Pé ting ngudn lyc tai chinh, c6 von dong méi, cai hoan tau, thuyén, trang trai chi phi khai
thac, mua ngu ludi cu, ngu dan thuong cé thé sir dung cac ngudn luc vat chét khac thude quyén sé
hiru ctia minh dé 1am tai san thé chap vay von ngan hang hodc ban, cim cb. Tuy nhién, trong thuc
té, tong gi tri cac tai san, vat chat cia ngu dan khong 16n, chi giao dong tir 30-60 triéu dong dbi
v6i tau khai thac gin bo va 80-100 triéu dong doi véi tau khai thac xa bo.

f. Ngudn vén cia ngu dan

DA v6i ngu dén 1a chi tau, vén dau tw dong méi tau dudi 90 CV trung binh tir 80-400 trigu
dong, voi tau trén 90 CV tr 1-5 t dong Trong khi d6, vén tur €6 cua ngu dan chi dap ung duoc 62
% dbi v6i tau dudi 90 CV va 45 % dbi véi tau trén 90 CV. Vé ngudn vOn vay, ngudi than, ban bé
1a nhitng ddi tuong dau tién ngu dan hudng téi mdi khi gap kho khan vé kinh té, tiép dén 1a cac t6
chuce chinh tri - xa hoi, doan the Tuy nhién, dinh muc va thoi han vay cua nhimg nguon nay
thuong rt han ché. Viéc vay von tir ngan hang, cac t chuc tin dung chinh thirc cling ¢6 nhiéu bat
cap. Hau hét ngu dan déu gip kho khin khi tiép can ngin hang; c6 rét it ngu dan tiép can duoc
chinh sach vay von dé /dong moi, cai hoan tau thuyen do khoéng c0 tai san thé chap; tai san dam bao
tién vay ciia ho chil yéu 1a tau ca. Két qua diéu tra cho thdy, c6 40 % ngu dan vay vén tir ban be,
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nguoi than, 16,8 % vay von tir cic to chirc doan thé, 12,5 % vay von tir ngan hang va c6 t&i 30,7 %
vay tur cac to chirc tin dung khac.

Dbi v6i ngu dan 1am thué cho chi tau: ngu dan khong dau tu mua sim tau khai thac duoc
phan thanh 2 nhdm: nhém co diéu kién va nhom khong cé diéu kién vé kinh té. Pbi véi nhoém c6
diéu kién vé kinh té, ngudn luc tai chinh cia nhém nay nhiéu hay it khéng hoan toan phu thudc
vao viéc ngu dan do di lam thué cho cdc chu tau khai thac xa bo hay gan bo ma phu thudc vao cac
ngudn thu nhép khac. Pién hinh nhu & Quynh Bang, Quynh Nghia, Son Hai nhiéu ngu dan cd
thém ngudn thu nhap 16n do gia dinh c6 ngudi than di xuat khau lao dong ¢ nudc ngoai gui vé
hodc co nghe khac thu nhap cao hon. Déi véi nhom ngu dan khong c6 diéu kién vé ngudn lyc tai
chinh, nguon von tu c6 duge hinh thanh chu yeu do tiét kiém, trong d6 thu nhap tr lam thué cho
cac chu tau 1a chinh, chiém trung binh tir 70-90 % tong thu nhap ciia ho. Vén tu c6 ctia ngu dan
dat thip, trung binh 15-17 triéu dong ddi v&i ngu dan nhom tau dudi 20 CV; 60 tridu dong ddi voi
ngu dan nhém tau 20-50 CV; 80-200 tridu ddng v6i ngu dan nhom tau trén 50 CV.

3.2. Thuc trang sinh ké ctia ngw din viing ven bién huyén Quynh Luu

3.2.1. Céc logi hinh nghé ciia ngu din

Két qua diéu tra cho thay, nghé nghiép chinh cua ngu dan VVBQL 1a khai thac hai san. S6
lao dong tham gia nghe nay chiem hon 30 % tong lao dong. Nhimg lao dong tham gia khai thac
hai san chi yéu 1a lao dong nam, cé stirc khoe va kinh nghiém khai théc.

Bdng 2. Co cdu nghé nghiép ciia ngur déin viing ven bién huyén Quynh Luu

Nghe Thei gian S6 lwong Yéu chu Vung danh Ghi cha
nghiép bat
1. Vay batca | Vunam (thdng 3- | 2 phuong tién, Ky thuat va Vinh Bic By, | Trudc c6 11
thang 7) 30 lao dong giau kinh Quang Nam phuong tién
Vu béc (thang 8 - nghiém danh | Pa Nang. nay con 2
thang 12), 7 ngay bt
tau vé
2. Nghé Quanh nam 40 phuong tién, | Ky thuat va Vang bién Pho bién &
chup: 4 tang 280 lao dong kinh nghiém Nghé An Quynh Bang,
gong (4 sao) danh bat Son Hai,
Quynh Tho
3. Ludi Théng 8 dén thang | 35 phuong tién, | Nguoi chutau | Xabo hon hai | C6 xu huéng
ludng 3 ndm sau, 10 ngay | 245 lao dong c6 kinh nghé trén phét trién, 1a
tau vé nghiém danh mot trong
bat va xac dinh nhiing nghé cé
diém c6 ca thu nhap cao
4. Nghé Théng 4 dén thang | 35 phuong tién, | Kinh nghiém
bong (bay) | 7,10 ngaytauvé | 245 lao dong khai thac
ghe
5.Nghé gid | Vu bac (thang 8- 70 phuong tién, Vung long
thang 3 nam sau), 280 lao dong
3-4 ngay vé
6. Nghé Vu nam (thang 3 100 phuong Khong yéu cau | Khai thac ven | Tau nho dudi
chup 2 sao dén thang 8), di vé& | tién, 300 lao cao ky thuat bo 20 CV
trong ngay hoic 2 | déng
ngay

Nguon: S6 liéu diéu tra nam 2020
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V6i s6 lugng 6.211 tau, thuyén tham gia khai thac hai san, phan lon trong s nay van |a
nhitng thuyéen c6 cong suat < 90 CV nén chu yéu van la khai thac ven bo, da tao ap luc cho nguon
loi hai san ven bo.

Bdng 3. Cac hoat déng nghé nghiép chinh ciia ngur ddn diéu tra

T Hoat dong nghé S6 | Tyl¢ | Doitwong lao dong Tinh chat Thu nhap BQ
nghiép LD (%) tham gia cdng viéc (1000 d/thang)
Tong so lao dong dugc dicu 450 100
tra
Nir tir 15-60 tudi, c6
1 | Chan nuéi lon 41 | 9 |ChOne di bien, tham | o nm 1.040
gia ché bién, so ché
hai san
7 Phu thudc vao
i Nt 15-55 tudi, co | sb ngay
2 SB;]OH ban thay hai 74 16,4 | chong con di bién; | thuyénra 3.500
nam khong di bién khoi, Quanh
nam
3 | Panh bt thuy san 141 | 31,3 | Nam, tudi tir 20-65 Quanh niam 3.200
Dich vu hau can Nir, nam giéi bi say 3
4 nghé ca 54 12 s6ng khong thé di bién Quanh ndm 2.000
5 Lao dong lam thué 47 10,4 Nir chua co6 gia dinh Quanh nam 3.000
Co khi (stra chira . N <
6 tau, thuyén) 32 7,1 Nam, cé tay nghé Quanh nam 3.000
Chong di bién, so ché Quanh nim
7 Lam nén 11 2,4 hai san ngay khoéng co N 800
ch (nghé phu)
~ X: s Khong thuon
Ché bién, so ché Phy nit woi tir 15 - Xu;ér:1g Chl(‘rr0 ’
8 e 32 7,1 55, cd cO6 chong di VY 1.500
thuy hai san bid ngay thuyén
Ien A X
cap bén
, Phu nir tudi tir 15 - Ti théna 5
9 | Lam muéi 18 | 42 |55 c6 c6 chéng di | b and 1.200
bién dén thang 9

Nguon: Théng tin diéu tra ngu dan va thao ludn nhém nguw dan

Ngoai d4anh bét hai san, ngu dan VVBQL con ¢ da dang cic hoat dong nghé nghiép. Tuy
nhién, hau hét cac hoat dong sinh ké déu phu thudc vao hoat dong khai thac hai san nhu: chan nuéi
lon, budén ban thuy hai san, dich vu hau can nghé ca, ché bién va so ché hai san. Riéng hoat dong
lam thué & cac thanh phd, thi trdn va 1am noén 1a khong bj 1& thudc vao danh bat hai san nhung
nghé nay & dia phuong méi chi chiém mét ty 1¢ nho.
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3.2.2. Thuc trgng thu nhdp cua ngu dan
Bdng 4. Thu nhdp binh quan cuia cac hé nguw ddn diéu tra

Nguén thu nhip nim 2019 S6 hrong (triéu dong)
1. Bubn bén thuy hai san 36
2. Banh bat thay san 26
3. Dich vu hau can nghé cé 14,8
4. Lao dong lam thué & thanh phé 14,4
5. Chén nuoi (Ign) 10,4
6. Ché bién, so ché thuy hai san 8,4
7. Lam non 48
8. Lam mubi 4.2
+ Thu nhép binh quan/hé 64,76
+ Thu nhap binh quan/lao dong 21,59
+ Thu nhap binh quan/khau 10,79

Nguon: Sé liéu diéu tra ngw din ndm 2020

Thu nhdp binh quén{h@ nam 2019 cta cac ngu flén diéu tra khé cao 64,76 triéu d(k)ng/h(f).’ Tuy
nhién, thu nhap nay lgh(”)ng on dinh do phy thudc chti yéu vao danh bét‘ hai san. Trong khi danh bat hai
san & VVBQL chu yéu 1a khai thac ven bd va dang chiu ap luc boi ngudn loi hai san ven bo gidm.
3.2.3. Khé khan trong logi hinh nghé nghiép ciia ngu dén

’Kh(’)’ khan trong cac loai hinh nghé nghi@p cpla ngu dan VVBQL rat da dang nhung chu yéu
1:31’ thié}l von. Phan 16n lao dong buc}n ban, ch@; bién hé}i san, dénh bat hai san, chan nu6i lon, can
Vép dé mo r(_”)pg quy mo, mua thuyén cong suat 16n dé danh bat xa bo. Co 13,9‘% ngu dan (jugc
di€u tra cho rang ho khong gap kho khan gi. Pay la nhitng lao dong ﬁé c6 thuyén ’dé danh bat xa
bo, lao dong nlr doc than hoac chua co6 gia dinh, nhitng lao dong c6 dicu kién kinh té kha.

Bang 5. Mt s6 khé khan chinh ciia nguw ddn diéu tra

Khé khiin S6 ngu dén tra i Ty 18 (%)
1. Thiéu vén 300 66,7
2. Khong c6 kho khan gi 62 13,9
3. Khdng ¢ viéc lam 6n dinh 23 5,2
4. Ngudn loi bién giam 23 5,2
5. Phu thudc thoi tiét 20 4,5
6. Thiéu lao dong 20 45

Nguon: Sé liéu diéu tra ngw dan nam 2020
3.2.4. CAc rui ro cua cong dong ngw dén khai thac ven bo

Qua két qua thao luan nhom ngudi dan cho thiy, cac hoat dong nghé nghiép ¢ dia phuong
déu chiu anh hudng cua hau hét cac loai rui ro. Bac biét, hoat dong danh bat hai san dugc coi 1a
sinh ké chinh & dia phuong thi chiu 5/6 yéu t5 rui ro trir rii ro dich bénh. Rui ro cua hoat dong
nghé nghiép nay lam cho cac hoat déng nghé nghiép phu thudc khac nhu: bubn ban hai san, so ché
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thily hai san, dich vu nghé cé cling chiu nhiéu rui ro. Chi duy nhét, mot hoat dong 1am nén 14 hau
nhu khong bi rui ro. Tuy nhién, ngh€ nay méi xuat hién ¢ dia phuong va chi dugc coi 1a nghé phu
gop phan tang thu nhap gia dinh.

Bdng 6. Cac logi rii ro cia céng dong ngu ddn khai thdc ven bo

Loai rii ro
Loai hinh nghé nghiép XU\ Traive | Theitiée | T Dich Stre
hwéng treong bénh khoe

1. Panh bét thay hai san X X X X X
2. Budn béan thuy hai san X X X X X
3. Ché bién va so ché thay hai san X X X X
4. Dich vy hau can nghé ca X X X X
5. Nubi tréng thiy san X X X
6. Chan nudi lon X X X
7. Lao dong lam thué X X X X X
8. Lam mudi X X X X X
9. Lam n6n

Nguon: Két qua thao lugn nhém ngur dan nam 2020

3.3. Mai lién quan giira cac hoat déng nghé nghiép cia cong dong ngw dan khai thic ven bo
va ngudn lgi hai san

Céac hoat dong sinh ké va viéc lam & dia phuong déu c6 anh hudng it nhiéu dén nguén loi
hai san bién, biéu hién: S6 tau thuyén ngay cang tang, chi yéu 1a khai thac ven bo dan dén ngudn
hai san ven b giam; Anh huéng ctia mot s6 khu cong nghi¢p gan dia ban huyén nhu Hoang Mai,
Nghi Son: chat thai cua cac khu cong nghiép nay d6 ra bién gay 6 nhiém ngudn nudc ven bién,
1am chét mot sb loai hai san; Mot sb ngudi dan su dung cac phuong tién danh bat dugc ca nhiing
loai hai san nho; Van con hién twong sir dung min dé khai thac nén huy diét cac loai hai san.

Bdng 7. Panh gid vé s lién quan cua viée lam ngw dan dén nguon lgi thiy hdi san

Chi tiéu S6 ngw dén tra loi Ty 1& (%)

Téng sé ngwoi dwec phéng vin 450 100
1. Lién quan cia viéc 1am véi ngudn lgi hai san

- S6 ngudi tra 1oi c6 lién quan 431 95,8
- SO nguoi tra loi khong lién quan 8 1,8
- S6 nguoi khong c6 y kién 11 2,4
2. Biéu hién s lién quan

Sé nguwoi trd loi c6 lién quan 431 100
- C6 ngudn loi hai san thi mai ¢6 viéc lam 41 9,5
- Dénh bat hai san 305 70,7
- Mat ludi nho 35 8,1
- Thu gom nhiéu 32 7,4
- Khéng y kién 18 43
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3.4. Panh gia chung

So véi nhitng nam trude day, tru nguén lyc ty nhién c6 xu hudng giam, con lai vé cac nguén
luc sinh ké khac déu c6 xu hudng phat trién kha tét. Cu thé, chat lugng, trinh d6 nhan lyc tham gia
khai thac hai san cia VVBQL ting 1én, quan h¢ sdn xuat dugc cdi thién, d hinh thanh mt s6 md
hinh t chirc khai thac c6 hiéu qua; didu kién va kha ning tiép can cac ngudn lyc tai chinh, tin
dung, cac chuong trinh hd tro ngu dan thuan loi hon; tau thuyén khai thac dwoc cai hoan, nang
cap, bao dam tinh hi€u qua va an toan trong khai thac,... Tuy nhién, bén canh do, sy phat trién cua
céc ngudn luc sinh ké nay cling con nhiéu bat cap vé chinh sach phat trién va cach quan li ngudn
loi cua dia phuong, vé ning luc tau thuyén va trinh do ctia ngu dan, vé thién tai dién bién that
thuong va gay thiét hai nang né cho ngu dan ving ven bién.

C6 nhitng su gidng va khac nhau trong sinh ké giita cac diém nghién ciru, cu thé:

Giita cac diém nghién ctru trén 9 xa déu c6 chung dic diém 1a ngu dan sdng chu yéu bang
nghé khai thac, kho tiép can va chuyén d6i sang nghé khac; thiéu dét san xuat; trinh d6 hoc Vén
thap; chu yeu khai thac gan bo; khai thac bang kinh nghiém 14 chinh, chwa dugc dao tao; kho tiép
can cac nguodn vén tin dung va cac chinh sach hd tro cuia Nha nudc; viée vay von va tiéu thu san
pham chu yéu théng qua nau, vua; tam ly dau ngu truong, khai thac theo mé hinh nho 18; dang
phai d6i mat v6i sy suy giam ngudn loi hai san.

C6 su khac nhau vé& diéu kién kinh t€ - xa hdi cling nhu trong phat trién sinh ké ¢ céc xa
nhu: Quynh Bang, Quynh Luong, Quynh Long bén canh khai thac hai san con phat trlen du lich
nén co6 diéu kién co s¢ ha ting twong dbi tdt, co diéu kién dé phat trién cac dich vu hau can nghe
c4, thu mua, ché bién hai san. Nguoc lai, mt s6 xa nhu: Quynh Tho, Quynh Thuén co s¢ vat chét
rat kho khan, dic biét 1a thiéu dit dé xdy dung duong giao thong va cac co sé dich vu hiu cin
nghé cé, kha ning tiép can cac thong tin kinh té - xa hoi bi han ché. D6i voi xd Quynh Minh va
Quynh Nghia 14 hai xd ndi ddng c6 truyén thdng khai thac hai san xa bo kha manh, s6 tau ca khai
thac xa bd ctia hai xa nay chiém dén gan 80 % tong sb tau ca khai thac xa bo cta toan huyén, dic
biét 1a xa Quynh Nghia, chiém dén 64,5 %. Son Hai 14 xi c6 loi thé 1on vé phat trién mot s6 nganh
cong nghiép, dich vu va la thi truong trao doi, tiéu thu hang hoa néng san thyc pham c6 nhiing
vung béi triéu ngap nudc, day la diéu kién thuan loi cho nudi trong thuy san; c¢6 diéu kién thuan loi
dé tham gia lam dich vu hau can nghe ca cho cac khu vuc 1an cén.

3.5. Cac giai phap cai thién sinh ké cho ngw din khai thac hai san ving ven bién huyén
Quynh Luu

Gidi phép cai thién cac nguon lyc sinh ké

Huy dong céc nguon luc x4y dyng hoan thién hé thong ha tang nghé ca bang cach can dbi,
b6 tri két hop nguon von ngan sach véi day manh xa hoi hoa, thu hit cac thanh phan kinh té tham
gia dau tu, nang cap, hoan thién cic cang ca, bén c4, khu neo dau tranh tri bio cho tau cd. SGm
hoan thién dua vao khai thac s dung cac cong trinh cang ca, bén c4, cho c4, khu neo dau tau
thuyén theo quy hoach di duoc phé duyét.

Tang cuong kha ning tich lily tai chinh, von tu cé. Tao diéu kién gitp ngu dan nang cao
hiéu qua khai thac, ting thu nhép, tir d6 ting thém ngudn vdn tich liy trong tit ca cac khau tir to
chure khai thac, bao quéan, ché bién dén tiéu thu san phim khai thac. Khuyén khich cac ngu dan co
kinh nghiém, k¥ thuat khai thac hop tac, lién két gop von cung nhau dé mua se"lm tau thuyén khai
thac theo cac md hinh hop tac xa, t6 hop tac,.. . Phat huy vai tro cOng dong, cac t6 chue kinh té, td
chtre chinh tri - x4 hoi dé hd tro giup d& ngu dan tiép can duoc cac ngudn von vay.
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Diéu tra xac dinh trit lugng, thanh phﬁn nguén loi hai san. Han ché cuong luc khai thac, sir
dung cac phuong phap khai thac thén thién véi moi truong. Tang cuong cac bién phap bao vé va
tai tao nguodn loi hai san.

‘Nang cao vai tro, trach nhiém cua cac té chtrc chinh quyén, nganh chuc nang, cac t6 chirc
khuyén ngu, doan thé nhan dan trong phat trién khai thac hai san, hd tro kip thoi ngu dan khi gap
kho khan. Py manh ap dung, trién khai cac mé hinh quan 1y nghé c4 thong qua cong dong trén co
s& phan viing va phan cap quén ly.

Thuc hién tot cong tac tw van, hé tro, dao tao, chuyén doi nghé cho ngur ddn

Trén thuc té, viéc se“ip xép, co ciu lai s6 luong tau khai thac, nhét 1a viéc chuyén ddi nghé cho
ngu dan sang nghé moéi 1 van dé hét stc khé khin do hau hét ngu dan co trinh d6 thip, quen véi
sinh ké phu thudc vao tu nhién, ngudn lgi hai san c¢é sin, kha ning thich tmg v6i nghé méi rat han
ché. Do vay, dé thyc hién tbt viec nay can ¢6 tu van, dinh hudng cho ngu dan trong viéc lya chon cac
chién lugc sinh ké phut hop véi ning luc, diéu kién ciia minh va diéu kién kinh té - xa hoi ciia mdi dia
phuong. Theo d6, ddi v6i ngu dan tiép tuc theo nghé can c¢6 chinh sach dao tao, nng cao trinh do
nhén thire, ning lyc chuyén mon, timg budc giap ho trd thanh nhimg ngudi chuyén nghiép, dong
thoi c6 chinh sach khuyén khich ho bam nghé, nhit 1a ngu déan tré, ngu dan c6 kinh nghiém. Pong
thoi, Nha nudce c¢6 co ché, chinh sach ho tro tin dung, bao hiém, dau tu khoa hoc cong nghé, dao tao,
khuyen khich ngu dan dau tu phat trlen khai thac xa bo theo hudng hién dai hodc khai thac gan bo
ben vimng. Dbi véi ngu dan khong tiép tuc theo nghé khai thac, hodc c6 diéu kién chuyén ddi nghé,
can tu van, dinh hudng cho ho trong viée tiép can véi nghé mai. Nha nude co chinh sach hd trg dao
tao nghé, chuyén d6i nghé cho ngu dan, bao dam cho ho chuyén ddi nghé hiéu qua va bén viing,
tranh tinh trang sau chuyén nghé méi ho lai quay vé nghé cii, gdy lang phi ngudn luc.

Tdang cwong bién phap tao viéc lam, tang thém thu nhdp cho nguw dén tir nghé khéc

Trén co s cac lgi thé ty nhién, kinh té - x4 hoi, co chinh sach khoi phuc, phét trién cac nghé
truyén thong cua cac dia phuong nhu ché bién hai san. Phat trién va nhan rong cic mé hinh kinh té
két hop nhu khai thac v6i nuéi trong thity san; thity san voi néng nghiép; thuy san véi du lich sinh
thai; khai thac voi1 dich vu hau can nghé c4,... nhim tang thém thu nhap cho ho tir cac nghé khac.

IV. KET LUAN

Sinh ké trong khai thac hai san d6i véi ngu dan ving ven bién 13 hoat dong kiém sbng ciia
nhitng ngudi 1am nghé khai thac hai san thong qua chién luge sir dung cac ngudn luc (con nguot, tuw
nhién, vét chét, tai chinh, xa hoi) trong moi trudng d& b ton thuong c6 sy quan 1y cia cac to chic,
dinh ché, chinh sach. Sinh ké cua ngu dan dugc coi 13 bén vitng khi ngu dan sir dung hop 1y, hiéu
qué cac nguon luc sinh ké, thich tmg hodc tranh dugc cac tc dong tiéu cuc tur moi truong d& bi ton
thuong, dong thoi bao dam duy tri, phat trién duoc cac ngudn luc trong ca hién tai va twong lai.

Cai thién sinh ke trong khai thac hai san d6i voi ngu dan 1a ap dung cac bién phap hay chinh
sach cai thién cac nguon luc sinh ké, nang cao kha nang ung pho, giam thiéu tac dong tiéu cuc cua
moi truong dé bi ton thuong ddi véi ngu dan 1am nghé khai thac hai san, tir d6 gitip ho cai thién
chién luoc sinh ké hién tai, tao ra chién luoc sinh ké c6 két qua tot hon.

VVBQL ¢ tiém ning vé phat trién khai thac xa bo theo huéng hién dai nhung ciing dang
phai d6i mat voi nhiéu kho khan, bat cap. Trong diéu kién ngudn loi hai san ven bo suy giam,

ngudn lyc con ngudi han ché, van ton tai nhiéu hinh thirc khai thac huy diét, thu nhép cia ngu dan
con thap trude bién dong cia gia ca thi truong,... cho thiy, su phat trién sinh ké trong khai thac hai

302



KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

san dbi voi ngu dan VVBQL dang dimg trudc nhidu van dé nan giai, thiéu bén viing, nhét 1a véi
khai thac gan bo.

Dé gitup ngu dan cai thién sinh ké bao dam tinh bén viing trong thoi gian téi, can thiét phai

thuc hién df)ng b, hiéu qua cac gidi phap, tir viéc dél moi nang cao hiéu lue hi€u qua quan ly Nha
nuge dén viéc tang cuong, sir dung hiéu qua cac ngudn luc sinh k&, chu trong nang cao chét lugng
ngudn lyc con nguoi, thio g& kho khan vé ngudn lyc tai chinh cho ngu dan, giup ngu dan phong
tranh va giam thiéu dugc cac tac dong tidu cuc tir moi truong d& bi ton thuong, tao ra cac chién
luge sinh ké phu hop va hiéu qua hon.
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STUDY ON IMPROVING LIVELIHOODS IN FISHING FOR FISHERMEN IN THE
COASTAL AREA OF QUYNH LUU DISTRICT, NGHE AN PROVINCE
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Abstract

Quynh Luu is a Northern districs of Nghe An Province, has 9 coastal communes with a total of
19,845 fishing households engaged in fishing activities. In order to improve the effective and
sustainable livelihoods of coastal fishermen, it is necessary to utilize the main potential of
communities in areas where fishermen live in the context of climate change and marine
environmental pollution. Based on the survey of 450 fishermen about their livelihood status, the
article aims to propose suitable solutions to help fishermen in the coastal area of Quynh Luu district,
Nghe An province for improving their livelihoods in a sustainable.

Keywords: Fishermen, Livelihoods, Aquaculture exploitation, the coastal area of Quynh Luu district.
Ngady nhdn bai: 15.11.2020; Ngdy phan bién: 22.11.2020; Ngay chdp nhdn dang: 15.12.2020.

303



PROCEEDINGS OF THE 3 CONFERENCE ON SUSTAINABLE EARTH, MINE, ENVIRONMENT

DANH GIA THY'C TRANG VA BE XUAT MO HINH NUOI TOM
BEN VIPNG TAI HUYEN NGHI LOC, TINH NGHE AN

Tran Thij Tuyén®’, Bui Thi Hong Nguyén?, V& Thj Loan?

'Vién Néng nghiép va Tai nguyén, Truong Dai hoc Vinh,
182 Lé Duan, Thanh phé Vinh, Nghé An
®Gi4o vién Truong THPT Nghi Loc 4, Nghi Loc, Nghé An
Email: tuyentt@vinhuni.edu.vn

Tom tit

Bai bdo nay tdp trung vao viéc lea chon cdc tiéu chi dé danh gia mé hinh nuéi tom bén ving. Tie khung
Iy thuyét va thiee tién khao sat, 4 nhom tiéu chi gom 16 tiéu chi dwoc lva chon va dp dung dé danh gid.
Cdc phwong phdp cham diém va danh gia riéng dugc thuc hién cho tirng tiéu chi, danh gia tong hop
duoc ap dung cho tung trang trqi. Két qud tong hop ciia cdc trang trai dwoc phdn thanh 3 cdp dj: Bén
vitng, Bén vitng trung binh, It bén vimg. Céc trang trai Fal, Fa2 va Fa8 dwoc phdn logi la “Rdt bén
vitng”: Céc trang trai “Bén viing vita phd” bao gom Fa4, Fa6, Fa9 va 4 trang trai con lai dwoc danh gid
la "Khéng bén viing". Tir két qua nay, 3 giai phdp phdt trién mé hinh nudi tém bén viing trén dia ban
huyén Nghi Loc duoc dua ra nham dat duoc muc tiéu phat trién sinh ké cia nguwoi dan ven bién ma
khong mau thudn véi bdao vé méi trirong, tai nguyén va giam thiéu rui ro do thién tai, dich bénh.

Tir khéa: M6 hinh nudi tém beén viing, Tiéu chi md hinh nuéi tém bén viing, huyén Nghi Léc.

I. PAT VAN PE

Nubi tdm la hoat dong nuéi trong thily san (NTTS) chu dao cua nudc ta trong hai thap ki
qua. Tuy nhién, su phét trién bén vitng (PTBV) trong NTTS ciing con gip nhiéu thach thuc: phéa
hity da dang canh quan, xam Ian loai, can kiét da dang sinh hoc va hé sinh thai rirng ngap man;
Gidng, mdi truong ngay cang bi suy giam, sy 6 nhiém; sy chuyén doi 6 at dién tich canh tac khac
sang NTTS [3]. Nudc thai tir khu vire nudi trdng thiy san khéng duoc xt ly tét dan dén 6 nhiém
ngudn nude, dat (Le Thi Van Hue and Steffanie Scott) [2]. Dich bénh dan dén mit mua tir nudi
tom da 1am cho ngudi nudi tdm chiu rui ro vé tai chinh kho phuc hdi (Chanratchakool et al., 2003)
[1]. Py ciing la van dé chung cia cac nudc dang phat trién nhu Trung Qudc, Thai Lan, An D9,
Indonesia (Jana and Jana, 2003) [8]. O khu vuc Béc Trung B9, ¢ cac trang trai nuoi tom, hau hét
nuée cap dugc xir Ii truc tiép trong ao nudi va nudc thai thodt truc tlep ra moi treong bén ngoai,
khong qua xir 1y, day chinh la nguyén nhan gay suy thoai 6 nhiém moi truong va nguy co l1ay lan
dich bénh [4].

Ving Béc Trung Bo ¢6 chiéu dai duong bo bién khoang 700 km va khoang 200 con song c6
clra d6 ra bién, thuan loi cho phét trién nudi trong thity san nuéc man, lg. Tong dién tich nudi tom
khu vuc Bic Trung Bo 1a 10.944 ha véi hinh thic nudi phé bién nhat 1a ban tham canh va tham
canh. Do hiéu qua kinh té cao nén phuong thirc nubi nay dang dwoc du tu khai thac triét dé tai
khu vuc Béc Trung Bo. Tuy nhién, cing véi van dé phat trién kinh té 12 van dé 6 nhiém mai
truong va dich bénh tdém do chat thai tir chinh hoat dong nudi tém. Bén canh d6, dién tich nudi
thay san da duoc mé rong cling véi viéc xay dung cac tuyén duong dé ven bién lam suy giam dién
tich ring ngap man. Tai Nghé An, nghé nudi tom ven bién dugc phat trién tir giira nhimg nam 90
cta thé ky XX, tap trung tai Quynh Luru, thi x4 Hoang Mai, Dién Chau, Nghi Loc va xa Hung Hoa
(thanh phd Vinh) [6]. La huyén dong bang ven bién Nghi Loc, duoc xem 1a ving dém cua thanh
phd Vinh va thi x4 Cira LO. V&i chiéu dai 14 km bo bién, c6 2 con sdng I6n chay qua dia ban
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huyén 1a Séng Cam va Séng Ca, cach cang Ctra Lo gan 2 km, Nghi Loc ¢6 nhiéu loi thé dé phat
trién thiy san véi 1.491 ha dién tich nuéi trong, san lugng nudi trong 2.079 tan, chii yéu la nudi
tém [7]. Toan huyén c6 dién tich tu nhién 1a 34.800,96 ha, bao gébm 29 x4 va 1 thi tran véi dan sb
185.461 nguoi, Trong d6 hoat dong nudi thiry san tap trung & 6 x& ven bién, gébm: Nghi Xuan,
Phuc Tho, Nghi Quang, Nghi Thiét, Nghi Tién, Nghi Yén. Nudi tdm Ia hoat dong sinh ké quan
trong, dem lai thu nhap cao cho b phan 16n ngudi dan. Nhitng nim gan day, mét s6 ho nudi tom &
Nghi Loc da ap dung khoa hoc ki thuat, cdng nghé vao nudi tém tham canh dé ting ning suit va
giam dich bénh. Cac md hinh nudi tdm tng dung céng nghé cao & Nghi Loc bude dau thich ung
v6i bién doi khi hau, kiém soat duoc dich bénh, dat loi nhuan cao. Tuy nhién, bén canh d6 con
dién tich khong nhoé san xuit chwa hiéu qua, ao nudi tdm bi bé hoang sau 03 dén 04 nim canh tac
do tdm bi nhidm bénh va ning suét giam. Tac dong cua thién tai, dich bénh khién kinh ké cua
ngudi nudi tdm ven bién gap nhiéu kho khan.

Vin dé phat trién bén ving nganh thay san da duoc dat ra & nuéc ta. Trong dé, cac bo chi s
danh gia tinh bén viing caa NNTS ciing da duoc nghién ctru va dé xuat. Theo Ho Cong Huong [3],
4 nhom ti€u chi duoc ap dung dé danh gia phat trién bén viing trong NTTS gém 28 chi sd, trong
d6 ¢6 linh vuc xa hoi (5 chi s6), kinh té (5 chi s6), méi trudng (13 chi s6) va chinh sach phét trién
(5 chi sb). Bui Bac Thuyét va cong su [6] da sir dung bd tidu chi danh gia va lua chon md hinh
nudi tdm thich tng voi bién d6i khi hau gom: co s& ha tang (6 tiéu chi), cdng nghé va quan ly trai
nudi (7 tiéu chi), nhan thirc va tmg ph6 vai BPKH (2 tiéu chi). Bai bao nay van dung két hop, lua
chon, xay dung cac tiéu chi pht hop voi dia ban nghién ctru nhiam danh gia thyuc trang nudi tom va
d@é xuat cac mo hinh nudi tdm bén virng trén dia ban huyén Nghi Loc, tinh Nghé An.

II. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap diéu tra xa hdi hoc

Nghién ctru nay da Iya chon va khao sat 10 trai nudi tom tai cac x& Nghi Tién, Nghi Thiét,
Nghi Xuan, huyén Nghi loc. Cac tiéu chi thuoc 4 nhom (Co sé vat chat; Cong nghé nudi tdm; Moi
truong; Ning luc chu trai) duoc cu thé hoa thanh cau hoi trong phiéu khao sat dé thu thap thong
tin, phuc vu muc tiéu danh gia.

2.2. Phwong phap danh gia

Céc tiéu chi dugc gia thanh phan (cac chi tiéu riéng I¢) va danh gia téng hop (tong hop cac
tiéu chi cia moi trai) va phan cap. Phuong phép cho diém cac tiéu chi theo thang diém tir 1 dén 4,
cu thé nhu sau: Rat tot (4 diém), Tot (3 diém), Trung binh (2 diém), Kém (1 diém). Biém téng hop
clia CAC trai nudi duoc xac dinh theo cong thuc trung binh cong, sau d6 phan cap theo 3 muc: Bén
vitng; Bén viing trung binh va Kém bén viing.

III. KET QUA NGHIEN CUU
3.1. Xac dinh cac tiéu chi danh gia

Cac tiéu chi s dung dénh gia, lya chon md hinh nudi tom bén viing tai Nghi Loc, Nghé An
dugc xay dung dua trén sy ket hop Bo chi so phat trién bén viing trong NTTS (Tran Cong Huong,
2006), hé thong (IMHEN, 2011; Bui Bac Thuyét va cs., 2014), cu thé nhu sau:

* Nhom tiéu chi cong trinh

- Mirc @6 kién co cia ao nudi (Kico): Cac ao nudi dugc xay dung, ke dap chac chan, khong
bi 10 ri nude.
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- D6 sdu (Su): Cac ao nudi cd do sau tur 1,5-2 m.

- Thuy lgi (Tloi): co s& nudi c¢6 hé thong cap, thoat nude chu dong.

- Vi tri (Vtri) trai nudi: trong ving quy hoach, gan dudng giao thong, trai giong,...
- Hé thong nha kho chira (Kho): thirc an, hoa chat, nha trong va dugc kiém dich.
* Nhom tiéu chi vé cong nghé nudi tém

- Phuong thire nu6i (Pthuc): Tham canh, ban thdm canh, quang canh phu hop véi diéu kién
co s¢ ha tang, kinh nghiém va trinh d¢ ky thuét.

Mua vu (Mvu) tha nuéi thich hop.
Vé sinh va cai tao (Vs_Ct) ao nudi hop 1y, theo quy trinh huéng dan.

Str dung thire an (T _an) c6 chat lugng va cho tom an day du theo huéng dan clia nha san xuat.

- Con gibéng (Giong): Nguodn giéng dam bao, giéng khoe.
* Nhom tiéu chi vé chat lwong méi truong

- Chat lugng nudc (Nuoc): dat ti€u chuan chat lwong dé€ nudi tom, dam bao nguon nudc sach
cap cho cac ao nuoi.

- Quan Iy mdi truong nuée (MTnuoc) trong ao nudi nhu: 14y va phan tich mau nuée dinh
ki, str dung cac ché pham sinh hoc xtr li moi truong, xir li kip thoi chat thai trong ao coi dugc xay
dung chac chan, tng.

- C4c yéu td sinh thai (Sthai): C6 su tham gia cua c4c hé sinh thai ty nhién nhu rirng ngap
man hoac cac hé sinh thai ngap nuéc khac trong mo hinh.

* Nhom tiéu chi vé nang luc chu trang trai
- Nang lyc tiép thu va img dung tién b khoa hoc cong nghé¢ (UD_KHCN) trong nudi tom;

- Nhan thtrc v& bao vé méi trudng (BVMT_HST), bao ton hé sinh thai ven bién, rimg ngap
man trong nudi tom,;

- Nhan thirc vé tac ddng cua thién tai, dich bénh va kha nang trng phé (Ttai_Dich);

Kha nang lién két (LKXS) va tiéu thy giira cac ho dé thanh lap hop tAc x4, phdi hop voi
cong dong chinh quyén dja phuong trong tng phd vai thién tai, dich bénh va bién dong thi truong,
thuc day tinh ben vitng cta nudi tom. Thi truong nguyén vat ligu, thiét bi va con giéng (TT_Input):
ngu0n cung cap uy tin, gia ca va chat lugng on dinh. Thi truong thiéu thu (TT_output): da dang,
on dinh, gom: trong nudc, xuit khau, ché bién; C6 kha ning lién két véi doanh nghiép trong tiéu
thu san pham; C6 hop ddng voi nha méy ché bién dé tiéu thy san pham.

3.2. Pdnh gid cdc ao nudi tém theo tiéu chi phdt trién bén viing

Nhin chung, cac trai nuéi tdom duoc khao sat déu dam bao dién tich va co so ha ting
nhu: ao nuéi dugc xay dung kién cb, do sau tir 1,2-1,6 m. Trai Fal ¢ xa Nghi Tién c6 dién
tich 10 ha vai hé théng gom 18 ao. Tat ca cac ao déu dugc phu bat, dam bao an toan vé dich
bénh, han ché tac dong cua thoi tiét, nhat la nhitng dot rét dam, rét hai va nhimg dot nang
néng kéo dai. So véi cac ao tdm nudi theo phuong thic truyén théng, cac ao nay tng pho véi
sy thoi tiét thay doi bat loi cua thoi tiét nhu mua 16n, ao nudi khong bi phan tang nuée. Hau
hét, cac trai nubi tdm ven bién dugc khao sat & Nghi Loc déu ¢ kénh cap, thoat nudc riéng.

306



KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

Nhung riéng Fa4, Fa5, Fa7, Fa9 phai dung bom lay nudc man va thai nuéc, khdng co thé
théng chu dong. Bén canh d6, cac cong trinh phuy trg nhu kho chira thirc 4n, hoa chét,... chua
duoc quy hoach va xay dung dam bao thich &ng vai thién tai. Chi c6 2/10 trai duoc trang bi
may phat dién dé chu dong niang luong (Fal va Fad).
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Fa7 (N Tmetf Fa6(N Xuan)
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Hinh 1. Két qud ddnh gid vé co sé ha tang cua cac ao nudi tom

V¢ phuong thirc nudi, hau hét céc trai déu nudi thAm canh, 4p dung khoa hoc ki thuat va cé
dau tu dang ké. Gidng tdm nudi phé bién hién nay & cac trai nay 1a tdm thé chan tring va tém s.
Mua vu nudi dugc lva chon phu hop voi thoi tiét dia phuong, thudng nudi mdi nim 2 vy,
riéng Fal nu6i 1 nam 3 vy. C&c trai nubi tdbm tham canh, &p dung céng nghé cao nhu Fal dam bao
con giéng sach, moi truong nudi sach, lua chon thire dn cho tdm khéng sir dung khéng sinh, khéng
str dung chat cAm. Cong ngh¢ nudi hién dai, thu hoach va ché bién san pham bao dam tiéu chuan
an toan. C4c trai nudi khac ciing di c6 cam két cua cong ty cung. cap thirc an chin nuoi, glong,

nhu Fa2, Fa6, Fa8, Fa9, Fall. Cac trai con lai khong c6 hop dong vai nha cung cap, khong 6n
dinh vé chét luong gidng, thirc dn nén san lwong bap bénh.

Fa1l (N_Tien)
4.8,
Fall (N_Xa) 3,5 “te~gfa2 (N_Tien)
.. 3 .
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Fa10 (N_Xa) 2 3 Fa3(N_Quang)
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«®-« Pthuc Mvu Vs_Ct Giong e«<®<+Thuc_an

Hinh 2. Két qua danh gid cdc tiéu chi vé cdng nghé nudi tém

Nhin chung, chét luong méi trudng nudc & CAc trai nudi duge dam bao, dwoc kiém dinh trude
khi tha giong. 100 % so trai Xt Iy nuéce trudge khi cap vao cac ao nudi, mac du chat lugng cac bé/ao
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ling khéc nhau. Tuy nhién, van d& bét cap 1a khdng quy hoach méi trudng cia khu vac nudi thay
san, vi vay céac kénh cip nudc va xa thai déu d6 ra bién hoic ctra song, giy nguy co dich bénh, thiéu
an toan cho ca ving nudi. Mat khac, bun thai tir ao nuéi chua duoc xir Ii, kho chira hda chat gay
nguy co vé 6 nhiém moi truong khi xa ra cac su ¢d, dic biét 1a d6i véi cac trai ven bién (Fa5, Fab).
Vé mat bao ton h¢ sinh thai ven bién, hau hét cac trai dugc khao sat khong nam trong khu vuc ring
ngap man, ngoai trir Fal (lich st dat cua 2 ao nudi 1a rieng ngap man). Tuy nhién, viéc ting nhanh
dién tich nu6i tom ddng thoi lam giam dién tich rimg ngap man & Nghi Tién, Nghi Quang ciing cho
thay can thiét phai phuc hdi méi trudng sinh thai dé tao “buc tudng xanh” cho khu vuc nay.

Fa1 (N_Tien)

4
Fa1l1l (N_Xa) Fa2 (N Tien)
3 -
Fa10 (N_Xa) Z ... Fa3 (N_Quang)
. .
. 0 ..'
Fa9 (N_Thiet) Ry s Fa4 (N_Quang)
Fa8 (N_Thietf® -« r g ... pr> Fa5 (N_Xuan)
Fa7 (N_Thiet) Fa6 (N_Xuan)
®- - CLMT_nuoc Xli_MT Sthai Hchat

Hinh 3. Bdnh gid cdc tiéu chi vé chat heong méi truong

Két qua khao st cac chu trai nudi tdm cho thiy, cac chu trai co trinh d6 hoc van kha cao, 2/10
chu trai (Fal va Fa2) c6 trinh do chuy&n mdn vé nudi trong thiyy san va kinh té. Cac ho nudi déu cé
nhan thirc va hiéu biét tot dbi véi van dé moi truong va bao vé moi truong trong nudi tom. Bén canh
do, kha nang lién két cia cac chu trai 16n (F1, Fa2, Fa8) voi cac doanh nghi¢p trong cung cap glong,
thirc &n chan nudi kha chuyén nghiép (hop dong ngan/dai han). Cac chi trai ciing da co su phdi hop
chat ch& véi chinh quyén dia phuong dé ¢ ké hoach tng pho véi thién tai, dich bénh.

Fa1l (N_Tien)
4.9,
Fa1l1l (N_Xa) S e, Fa2 (N_Tien)
3.0 e
Fa10 (N_Xa) 52 Fa3 (N_Quang)
1
2 0
Fag (N Thiet) -+ Fa4 (N_Quang)
Fag (N_Thiet) oo Fa5 (N_Xuan)
Fa7 (N_Thiet) Fa6 (N_Xuan)
®-+ UD KHCN LKXS Ttai Dich BVMT_ HST

Hinh 4. DBanh gia cac tiéu chi vé nang lyc chi trai nudi tom
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Nhu vy, C4c trai nudi tom dugc khao sat tai huyén Nghi Loc déu dap wng phan 16n cac
tiéu chi theo hudng phét trién bén vimg. Trong d6, 3 trang trai dat mirc “Rat bén viing” gom Fal,
Fa2, Fa8 tai cac x& Nghi Tién va Nghi Thiét. Cac trang trai “Bén viing trung binh” chua dap ung
dugc day du 4 nhom tidu chi, dac biét 1a cac tiéu chi vé bao vé moi truong, kha ning thich Gng voi
bién d6i khi hau, thién tai va dich bénh, gdm Fa4, Fa6, Fa9. Céc trang trai con lai dat muc trung
binh va kém (“Chua bén viing”), khong dat cac chi tiéu co ban, khé thich tng véi thién tai.

3,5

Hinh 5. Bdnh gid tong hop cdc trai nudi tom theo tiéu chi phat trién bén viing
3.3. Pé xuat md hinh nudi tdm bén virng & huyén Nghi Lac
- Md hinh trang c6ng nghé cao theo hwéng lién két ché bién san pham

Két qua khao sét cho thay, cac trang trai duoc danh gia “Bén viing” nhu Fal, Fa2 di ung
dung cdng nghé cao, cé tinh thich &ng véi bién doi khi hau. V& mit thi truong, san pham chua dap
{mg duoc tiéu chuan xuat khau, chi phuc vu nhu cau trong nuéc; Mac cha trai cd kha ning lién két
v6i thuong 1ai dé tiéu thu nhung chua 6n dinh, gi4 ca thay doi that thuong, san pham van bj ton
dong. Vi vay, dé tang tinh bén viing, can ap dung cong nghé bao quan sau thu hoach (hién tai chi
dong lanh), lién két dé ché bién va tiéu thu san pham. Nhan rong md hinh ndy & cac xa khac c6
diéu kién tuong tu.

- M6 hinh nuéi tdm két hop véi cac gidng dac san

D4i véi cac trai thudc nhom “Bén vimng trung binh”, “chura bén viing”, can dugc dau tu cac
tiéu chi v& nudc sach, moi trudng, co s¢ vat chat - ki thut. Trong diéu kién han ché vén dau tu, co
thé giam quy mo dé chat lugng san pham, két hop phét trién giong dac san dé nang cao hiéu qua
kinh ké. Tang cudng dau tu theo huéng tham canh, thich tng va c6 tinh chéng chiu cao véi tu
nhién va dich bénh.

- Mb hinh nudi tdm két hop ring ngdp man theo hinh thizc quang canh, tgo san pham “Tém
sinh thai”

Truéc thyc trang rirng ngap min suy giam, yéu cau cap thiét vé& bao vé hé sinh thai ty nhién
dugc dit ra va nhu ciu san phdm “Tom sinh thai” c6 xu huéng ting ca thi trudng trong nudc va
qudc té, md hinh nudi tdm két hop rimg ngap man can dugc nghién ctu, 4p dung. M6 hinh nay
nudi theo hinh thirc quang canh, ap dung cho khu vyc Nghi Tién, Nghi Thiét véi dién tich mat
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nudéc va rimg khoang 2-3 ha. Trong d6, 6 che phii cua ring tu nhién dat 30-50 % dién tich, giéng
tém gan véi tdm ty nhién va dwoc nudi bang thire n tu nhién, thoi gian nuéi kéo dai, 6 dén 9
thang. San pham tém sinh théi (c6 chiing chi Naturland) duoc chap nhan & cac thj truong kho tinh
nhat nhu My, Nhat Ban hay khdi EU. Mic du niang suit khdng cao nhung gia ban cua tdm sinh
thai thuong cao gip 2-3 lan tom tham canh théng thuong.

IV. KET LUAN

Nuoi tom 1a hoat dong sinh ké quan trong cua ngudi dan ven bién Nghé An, trong d6 co
huyén Nghi Loc. Két qua nghién ctru da xdy dung bo tiéu chi danh gia md hinh nuéi tom theo
hudng bén viing va van dung dénh gia cho 10 trai nudi tom tai huyén Nghi Loc. Két qua da xay
dung ap dung 4 nhom tiéu chi gdm 16 tiéu chi. Trang trai Fal, Fa2 va Fa8 dugc xép vao “Rét bén
virng”; Céc trai “Bén vitng trung binh” gdm Fa4, Fa6, Fa9 va 4 trai con lai duoc danh gia 1a “Chua
bén viing”. Tur két qua nay danh gia, 03 giai phap phét trién mo hinh nudi tdm bén viing o huyén
Nghi Loc duge dé xuat nham dat muc tiéu phat trién sinh ké ctia nguoi dan ven bién khong xung
dot véi trong bao vé moi truong, tai nguyén va giam rui ro do thién tai va dich bénh.

TAI LIEU THAM KHAO

1. Chanratchakool, P. and Phillips, M.J. (2002). Social and economic impacts and management of
shrimp disease among small-scale farmers in Thailand and Vietnam. In Arthur, J.R., Phillips,
M.J., Subasinghe, R.P., Reantaso, M.B. and MacRae, I.H. (eds) Primary Aquatic Animal
Health Care in Rural, Small-scale, Aquaculture Development. FAO Fisheries Technical Paper
no. 406. FAO, Rome, 177-189.

2. Le Thi Van Hue and Steffanie Scott (2014). Coastal Livelihood Transitions: Socio-Economic
SOCIOECONOMIC Consequences of Changing Mangrove Forest Management and Land
Allocation in a Commune of Central Vietnam, Geographical Research, 46(1) 62-73.

3. H6 Coéng Huong (2014). Dé xuét s0 bd vé bo chi so phat trién bén vitng trong nudi trong thuy
san Viét Nam, Ky yéu Hoz thdo quoc gia "Phdt trién bén ving nganh thuy san Viét Nam: Céc
van dé va cach tiép can”.

4. Ha Van Thai, Phi Thi Hang, Phan Thi Ngoc Diép, Tran Trung Diing (2017). Tbng quan cac md
hinh ¢6 thé &p dung dé xur 1i nuéc thai cho nudi tdm thé chan trang (Litopenaeus vannamei)
ving Bac Trung B. Tap chi Khoa hoc va Céng nghé Thaiy loi, s6 38.

5. Bui Bac Thuyét, Nguyén Hiru Nghia, Phan Thi Van (2017). Danh gi4 va lya chon mé hinh nudi
ven bién thich ang véi bién déir khi hau tai huyén Quynh Luu, Nghé An. Tap chi Khoa hoc
NOng nghiép Viét Nam, tap 15, so 1: 64-72.

6. UBND tinh Ngh¢ An (2015). Quy hogch phat tri¢n thiy san tinh Nghé An dén nam 2020, tam
nhin dén nam 2030. Quyét dinh s6 6343/Qb-UBND.

7. UBND huyén Nghi Loc, tinh Nghé An (2019). B&o céo phat trien ndng 1am thuy sdan nam 2019.

8. Jana, B.B. and Jana, S. (2003). The potential and sustainability of aquaculture in India. In Jana,
B.B. and Webster, C.D. (eds) Sustainable Aquaculture: Global Perspectives.
Haworth Press, Binghamton, New York, 283-316.

310



KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

ASSESSMENT THE SITUATION AND PROPOSAL THE SUSTAINABLE SHRIMP
MODELS IN NGHI LOC DISTRICT, NGHE AN PROVINCE
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182 Le Duan, Vinh City, Nghe An Province, Vietnam
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Abstract

This paper focuses on selecting the criteria to evaluate sustainable shrimp farming models. From the
theoretical framework and survey practice, 4 groups of criteria including 16 criteria are selected and
applied for evaluation. Individual scoring and evaluation methods were performed for each criterion,
an aggregate rating applied to each farm. The combined results of farms are classified into 3 levels:
Sustainable, Medium Sustainable, Less Sustainable. Farms Fal, Fa2, and Fa8 are classified as "Very
Sustainable”; The "Moderate Sustainable™ farms including Fa4, Fa6, Fa9, and the other 4 farms
were rated as "Unsustainable”. From this result, three solutions to develop a sustainable shrimp
farming model in the Nghi Loc district are proposed to achieve the livelihood development goal of
coastal people without conflict with the protection of the environment and natural resources and
reduce risks caused by natural disasters and epidemics.

Keywords: Shrimp farming models, Criteria for sustainable shrimp farming model, Nghi Loc
district.
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XAC LAP CO' SO KHOA HOC XAY DUNG MO HINH LIEN KET
THEO CHUOI GIA TRI GO RUNG TRONG (NGHIEN CUU THI BIEM
TAI HUYEN VAN CANH, TINH BINH BINH)

Nguyén Hiru Xuan’, Nguyén Trong Do

Truong Pai hoc Quy Nhon
“Email: nguyenhuuxuan@gnu.edu.vn

Tom tat

Nghién ciu da xac ldp co so khoa hoc cho viéc hinh thanh mo hinh lién két theo chudi gia tri nong
san go rimg trong véi cac khau lién két gom: Khau san xudt, khau thu mua, vdn chuyén, khau ché
bién va khau tiéu thy nham gia tang gid tri hang héa, gép phan phat trién bén viing néng 1am nghi¢p
Cia dia phuong. Bai bdo s dung phuong phdp thuc dia, phwong phdp danh gia thich hop dat dai
cho phan tich tiém ndng, thé manh cia cay keo lai - cdy gé ring trong chinh cua huyen Van Canh;
Sur dung phwong phdp danh gia nhanh nong thon (PRA) cho danh gia hiéu qua lién két san xudt go
rung trong theo chuai gi4 tri néng 1am san. Két qua cho thdy: Van Canh c6 dién tich, sdn lrong goé
rung trong rat 16m (dat ty 1é 40 % cua ca tinh Binh binh). Huyén Van Canh da hinh thanh 3 mé hinh
lién két theo chudi gla tri go rung trong giza hg gia dinh, trang trai, cbng ty l1am nghiép, hop tac xa
VGi cdc co sé ché bién dam gé, vién nén gé va cac cong ty xudt khau san pham gé ché bién,.. Trong
rieng trén co so tang cuwong lién két theo chudi gia tri tai huyén Van Canh da dat hiéu qud cao vé
kinh té, x& héi va méi truong.

Tir khéa: Lién két, chudi gia tri, san xuat néng 1am nghiép, huyén Van Canh, cay keo lai.

I. PAT VAN PE

Van Canh 1a huyén mién nii, nam ¢ phia Tay Nam tinh Binh Dinh. La dia phuong c6 nganh
kinh té 1am nghiép kha phat trién. Nam 2018, Van Canh c6 t6i 53.854 ha rimg, trong d6 c¢6 18.889
ha rung kinh té, 6.748,1 ha ring nguyén liéu [1], [2]. Trén dia ban huyén Van Canh d hinh thanh
mot s6 md hinh lién két giira cac doanh nghi¢p, h¢ san xuét kinh doanh véi chudi cung ing cac
yéu té dau vao, san xuét va ché bién gb rung trong.

D3 c6 nhiéu nghién ciru trong va ngoai nudc vé chudi gi tri ndng san. Trong linh vuc kinh
doanh g va 1am san, nhitng nghién ctu chuyén sau, cac bao cao lién két giita cong ty ché bién gd
va céc ho trong ring tai Viét Nam duoc thuc hién bai cac chuyén gia cua To chirc Forest Trends
va Hiép hoi Go6 va Lam san Viét Nam (VIFORES). Nhitng nghién ctru nay da timg budc xac lap
cac tac nhan tham gia chudi gia tri g ring trong, dic trung cua lién két va mot s md hinh lién két
& quy mo dia phuong, tinh, vang trén pham vi ca nudc.

Bai viét nghién ciu vé lién két noi vang cho phét trién chudi gia tri hang hoa nong 1am
nghiép. Xéc Iap co so khoa hoc cho lién két viing gom: i) Xac lap co s6 1y luan vé chudi gia tri va
lien két theo chudi gia tri. ii) Xac lap co so thuc tién cho lién két theo chudi gia tri go rung trong
tai huyén Van Canh, géom: Lam rd thé manh cua viéc trong, ché bién, xuat khau gé va 1am san ché
bién tir g rirng trong; Hién trang phat trién ciia cac khau trong chudi lién két gia tri gd ring trong;
Tinh toan chi phi loi ich cia mot s6 khau trong chudi va iii) Phan tich, xac 1ap nguyén tic va kha
ning phdi hop trién khai thuc hién mé hinh lién két gira cac cha thé tham gia chudi gia tri hang
hoé g6 ring trong cta huyén Van Canh tinh Binh Binh.
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1. PHUONG PHAP NGHIEN CUU
Bai b4o da str dung mot s6 phuong phéap sau cho nghién ciu:

- Phuong phap thong ké, phan tich dir liéu: Xt Iy chudi dit liéu théng ké 1am nghiép, cay
trong ciia cac x4, thi trin, cong ty va ho gia dinh trong rimg ciia huyénVan Canh.

- Phwong phdp thyc dia: Nhém nghién ctru da tién hanh khao sat, danh gia, chyp hinh ghi
nhan thyc trang trong rimg, van chuyén, ché bién gd rimg trong tai cc xa thugc huyén Van Canh
trong giai doan tir 2017-2020.

- Phirong phdp phong vin nhanh néng thén (PRA): Phong van cac ho nong dan c6 trong rung,
hé gia dinh lam dich vu khuyen néng, quan ly nha may, doanh nghiép,... Nghién ctru da tién hanh
khao sat 30 trang trai, ho dan trong rimg, 04 cong ty lam nghiép va 02 cong ty ché blen 6. Noi dung
tap trung vao: Quy mod trong; hiéu qua san xuét (kinh té, xa hoi, moi truong) cua trong rung; thuc
trang lién két; hidu qua, kho khin va thach thire cua lién két theo chudi gia tri gd rimg trong.

- Phuong phép phén tich khong gian ing dung GIS: Su dung phan mem ArcGIS cho viéc
x@y dyng ban d6 thich hop dat dai, ban d6 hién trang rung tréng; trich xuat di li€u hién trang sir
dung dit, hién trang ring trong, sy phan bd va bién dong dién tich rimg trdng, xay dung ban dd
phan bd, viing anh hudng cua nhing co ¢& ché bién gd & Van Canh va phu cén.

I11. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Ly luan vé lién két theo chudi gia tri ndng 1am san

Lién két: Lién két (con goi la quan hg) la sy két hop giita hai hay nhiéu thyc thé phan anh sy
rang budc trong quan ly. Trong chudi giatri go rung trong, co thé thay, mot cong ty ché bién gd co
thé lién két véi nhidu xudong cua/ché bién gd. Mdi co s ché bién gd lai co thé quan h¢ thu mua 9o
rang trong tir nhiéu ho dan & nhidu dia phuong khac nhau. Mbi lién két cua chudi gia tri gd rung
trdng gom co lien két doc, lién két ngang, lién két ¢ tim vi md, vi mo. Nhu vay, phan tich chudi
gia tri go rung trong s€ gitip x4c dinh nhimg kho khan cua ting khau trong chudi, tir d6 co cac giai
phap khic phuc dé san pham dap tmg duoc yéu ciu cua th trudng va phat trién bén viing.

Theo FAO (2010): “Chudi gia tri ndng san bao gom tap hop cac tac nhan va hoat dong dua
mét san pham ndng san tir san Xudt dén nguoi tiéu ding cuoi cung, theo do, gid tri cua san pham
dwoc gia tang trong moi khau trung gian. Mt chudi gia tri c6 thé 1a mét lién két doc hay met
Mang ludi cdc tae nhdn déc |ap véi nhau vao cac khau ché bién, déng géi, bao quan, véan chuyén
va phan phai” [13].

Theo hinh thiic quan tri, chudi gia tri ndng san c6 thé duoc chia ra 1am 3 chudi co ban, (i):
Chudi khong lién két hay quan tri bang quan hé thi truong; (ii): Chudi gié tri c6 hop ddng nong
san. Céc dang hop ddng bao gom: hop dong thu mua, hop dong lién két san xuét va tiéu thu ndng
san, hop dong dau tu,... va (iii): Chudi gia tri nhat thé hda doc trong d6 cac hoat dong tir san xuét,
ché bién, phan phéi,... thusc pham vi hoat dong trong noi bo doanh nghiép [13].

C4 thé thay, theo so dd chudi gia tri gd ring trong gom cac khau: trdng rimg - ché bién - tiéu thu.
NGO la su lién 1ét caa cac bén: Nha cung #ng dau vao — Nha san xudt — Nha ché bién — Nha phan
phoi — Nguwoi tiéu dung. CAc nhan to dit ra dé hinh thanh mé hinh 1én két theo chudi do 1a nhan t6 dau
vao (dat dai, nhén lyc, chinh sach, dau tw), dudi hinh thic ho gia dinh, hop tac xd, cong ty lam nghiép
dé trong rirng, tao ngudn nguyén liéu go rang trong cho céc co s¢ ché bién go (ddm, vién nén g0); tao
san pham hang hda cho cac co so ché bién do gd, san xuat gidy,... va cho xuat khau.
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Yéu cau dau vao: Yéu cau dau ra:
- Patdai - Hiéu qua kinh té&
- lLaoddng - Hiéu qua méi truwdng
- Vén - Dam bao quy hoach
- Giao théng - Ondinh san xuat
- Chinh séach... -
Trong
nuéc
- Lam trudng Trong
- Ho gia dinh "'r“g
- Pau tr nuée
ngoai Thu mua/ van chuyén Thu mua/ vin chuyén Xuat
- Khau

Tw nhén/ nha may

Van dé dit ra

Xam lan dat rirng

Chuyén ddi dat sai muc dich
Mua ban/ chuy&n nhudng
dat khong hop phap

- Coéng tac quan ly rirng

- Chéat lvgng/ khdi lvgng, thoi gian
- Chirng chi go rirng trong FSC, CoC
- Thj truérng xudt khau

Hinh 1. Mdi quan hé giia cac tac nhan tham gia chudi gid tri gé rimg trong ¢ Viét Nam [12]

Tai huyén Véan Canh, da va dang ton ton ca 3 hinh thirc quan tri trén vé chudi gia tri gd rung
trong. Xac lap cac nhan t6 lién quan cua cac tac nhan tham gia chuoi gia tri nham tang cudng canh
tranh va tao ra gia tri gia tang 16n hon trong tuong lai.

3.2. Co sé thuc tién hinh thanh chudi gia tri gb rirng trong trén dia ban huyén Van Canh
3.2.1. X4c lgp thé mgnh cho phét trién chudi gia tri gé rimg tréng
e Khai quat lgi thé vi tri dia Ii, didu kién te nhién, KTXH

Van Canh 14 huyén c6 dién tich tu nhién khoang 804,2 km?, thudc loai rong nhét tinh Binh
Dinh, dan s6 25.769 nguoi (ndm 2019) [2]. Van Canh céch trung tim thanh phé Quy Nhon khoang
40 km, ¢ lgi thé vé giao thong nhu: cach Qudc 19 1A: 28 km, cach ga Diéu Tri: 30 km; cach cang
Quy Nhon: 42 km; cach sin bay Phu Cat: 52 km; tir Van Canh dén Tay Nguyén va ca nudc déu rat
thuan tién bang duong bd, duong sit va nhit 13 bang duong bién qua cang Quy Nhon - cang bién
I6n nhat mién Trung.

Van Canh c6 tai nguyén dat véi quy mo 16n, dat dai khé thich hop cho phét trién mét sé loai
cay nhu keo, keo lai, dau,... Theo két qua diéu tra cua Hoi Khoa hoc dét Viét Nam trén dia ban
huyén Van Canh c6 12 loai dat. Trong d6, dat vang do trén d4 magma axit chiém dién tich Ion nhat
huyén, toi 65.449,8 ha, chiém 82,5 % dién tich ty nhién cua huyén. Pat d6 hinh thanh trong diéu
kién dja hinh ddi, ndi thap, chia cat, dbc nhidu chiu tac dong ria trdi, x6i mon manh, cha yéu phét
trién trén san pham phong héa cia da me bazan phan b trén dia hinh ndi thip va thung ling kién
tao - xam thyc, rat thuan loi cho tréng rimg [5]. Van Canh c6 3 dan toc chinh. Nguoi Kinh chiém
57,2 %, ngudi Cham chiém 22,19 %, ngudi Ba Na chiém 19,9 %, cac dan toc khac chi c6 0,9 %.
San xuat 1am nghiép 1a linh vuc kinh té chinh, truyén théng cua dia phuong [2].
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o Ddnh gid thich hop dit dai cho trong rieng (cay keo va cay keo lai)

Trén co s& ban d6 don tinh cua 7 tiéu chi (loai dat, d6 doc, do day, thanh phan co gidi, do
cao dia hinh, sinh khi hau, d4 16 dau) theo tiéu chi danh gia thich nghi sinh thai cho céy keo, keo
lai theo TCVN 74:2006, nghién ciru da duoc xay dung ban d6 don vi dét dai (c6 98 don vi dat dai).
Dua trén dic diém sinh thai cua cy keo, keo lai, viéc danh gia thich nghi sinh thai cho phat trién
ring trong (keo, keo lai cua Van Canh) cho két qua nhu sau (bang 1).

Bdng 1. Phan hoa mitc do thich hop ddt dai cho phdt trién cay keo lai huyén Van Canh [5]

TT Xa S1 S2 S3 N Téng cong (ha)
1 | Canh Hién 2.224,1 1.369,4 3.593,5
2 | Canh Hiép 4.602,7 7.512,9 402,7 12.518,3
3 | Canh Hoa 2.696,4 2.564,6 5.261,0
4 | CanhLién 4.353,1 18.452,5 13.769,5 1.332,7 37.907,9
5 | Canh Thudn 1.774,0 4.713,0 1.407,8 377,7 8.272,5
6 | Canh Vinh 4.799,0 43733 786,9 9.959,2
7 | TT Van Canh 1.216,6 756,4 1.973.1

Tong cong (ha) 21.665,9 39.742,2 16.366,8 1.710,4 79.485,4

- Muic rdt thich hop S1: Dién tich dat dai & muc rat thich hop cho phat trién cay keo lai
chi@m 21.666 ha, chiém 27,3 % dién tich dat ty nhién; Tap trung & cac xa Canh Vinh (4.799 ha,
chiém 22,2 % cua ca huyén), xa Canh Hiép (4.603 ha) va xa Canh Lién (4.351 ha) [5].

- Miic kha thich hop S2: Dat 39.742 ha, chiém 50 % dién tich cua huyén. Tap trung & céc xa
Canh Lién (18.453 ha, chiém 46,4 % muc d6 kha thich hop dat dai cta ca huyén), xa Canh Hiép
(7.513 ha), cac xd Canh Thuan, Canh Vinh c6 dién tich kha thich hop 16n hon 4.000 ha [5].

- Miic it thich hop S3: C6 dién tich 16.367 ha, chiém 20,6 % dién tich dét tw nhién cia ca
huyén. Tap trung chu yéu ¢ x& Canh Lién (13.770 ha, chiém 84 % cua huyén) [5].

- Miic khong thich hop cho trong keo lai (N) ¢6 dién tich rat nho: 1.710 ha, chiém 2,2 %
dién tich dét ty nhién, tap trung chii yéu ¢ x& Canh Lién, trén khu vyc nai c6 do cao > 1.000 m [5].
Tinh trang gi6 bao, han han gay bt loi cho trong rung: Nhirng nam gan day, bao, ap thap gia tang
tan suat, cuong do,... da gay thiét hai lon cho trong rimg, gay gay d6 cay non, ring trong trén d6
cao 300-400 m. Tinh trang han han gia tang (han han nam 2015, 2019) khién ring trong trén ving
cao, dic, trén dit c6 da 16 dau bi chét khd va gy chay rimng.

3.2.2. X4c ldp tinh hinh sdn xudt va lién két theo chudi gid tri gé rieng huyén Van Canh
3.2.2.1. Hién trang trong rirng

Van Canh la huyén c6 di¢n tich ring trong lon nhat tinh Binh Dinh. Nam 2017, dién tich
rieng trong cua huyén dat 32.720 ha [1], [2], [9]. Trdng ring, khai thac va ché bién gd 1a chudi
nhiing hoat dong san xuét truyen thong cua Van Canh. Nhirmg nam qua, rung trong (keo lai) 12 loai
cdy dem lai hiéu qua kinh té cao, 6n dinh hon so véi tat ca céc cay trong khac trén nhiing ving dat
déc, nghéo dinh dudng cua cac dia phuong trong vang (bang 2).
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Bdang 2. Dién tich, ring trong huyén Van Canh nam 2017 [9], [12]

T <& Rirng trong (da thanh rirng) (chlllil“tlingﬁ:ll::igmg) If()):llgg
Dién tich (ha) Sinh khéi (m*ha) | Trir lwong g6 (m®

1 | TT.Van Canh 700 93,8 66.457 344 1.044
2 | Canh Hién 1.260 89,4 110.034 1.129 2.389
3 | Canh Hiép 2.884 92,0 270.630 1.522 4.406
4 | Canh Hoa 1.915 91,6 178.238 1.706 3.621
5 | Canh Lién 4.447 93,7 410.811 5.409 9.856
6 | Canh Thuin 2.313 94,8 223.184 1.342 3.655
7 | Canh Vinh 4,986 925 452.915 2.764 7.750

Tong cong 18.505 92,7 1.712.270 14.215 | 32.720

Rurng trong tap trung ¢ cac xa Canh Lién, Canh Vinh, Canh Hiép. Nhu cau dat dai dé phat
trién ring trong ngay cang ting dé dap ung ngu0n nguyén li¢u cho ché bién gd. Rung trong cua
cac ho dan va cac cong ty lam nghiép chu yeu la rung trong keo lai véi chu ki (5-7 nam) nham
cung cap cho nguyén liéu ché bién dam. Keo lai 1a cay trdng cha yéu ¢ Van Canh (chiém 17.687,3
ha). Ning sut gb rirng trdng cia Van Canh rét cao (92,7 tin/ha) vai chu ky kinh doanh riing 7
nam. San luong g ring trong huyén Van Canh véi san luong 1,7 triéu tan [12]. Trén dia ban
huyén Van Canh quy md trong chu yéu theo ho gia dinh. Mdi ho ¢ tir 2-5 ha rung trong, cé biét
¢6 ho trong gan 100 ha.

V& quan ly ring trdng, chu yéu la cua ho gia dinh. Céc cong ty 1am nghiép chiém khoang
34 % di¢n tich va khoang 41 % san lugng go khai thac hang nam. Day la nguon cung nguyén liéu
Ié6n cho cac co s ché bién gd va ciing rat can co dau ra 6n dinh, hiéu qua [9], [11].
3.2.2.2. Hién trang ché bién go, lam sdn va logistic

Trén dia ban tinh Binh Dinh hién ¢6 nhiéu nha may ché bién go rimg trong (16 co s, nha
may che bién dam go, vién nen), tap trung ¢ luu vuc Song Kon - Ha Thanh, dap ung nhu cau dam
go, Vvién nén go cho xuat khau.

Bdng 3. Cdc co sé ché bién go rimg trong (ddam gé, vién nén go) tai Van Canh va phu cdn

A . , on at
TT Tén cong ty Dia chi (Cl(.)Ongstgin)
Ché bién diam gé:
1 | Cong ty CP Pau tu Qudc té va XN khau DHT CCN Canh Vinh, Van Canh 180,84
2 | Cong Ty TNHH Nguyén liéu Gidy Quy Nhon KCN Phu Tai, Quy Nhon 85,00
3 | Congty TNHH Song Kon KCN Phu Tai, Quy Nhon 46,30
4 | Cbngty CP Thanh Ngan CCN Cau 16, huyén Ty Son 132,47
5 | Cong ty TNHH Hong Hai KCN Nhon Hoa, An Nhon 56,50
6 | Céngty TNHH Hao Hung Phat Canh Hién, Van Canh 58,30
7 | Cong ty TNHH MTV Hao Hung Quang Ngai CCN Diém Tiéu, TT. Phu My 159,05
8 | Congty TNHH Nguyén liéu gidy A Chau KCN Béc Soéng Cau, Phii Yén 19,97
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TT Tén cbng ty Pia chi (Cl(j)(;ldgos':;ii;

9 | Congty TNHH Nguyén liéu gidy Hong Hai L6 D2.4 Khu CN Nhon Hoa 185,80
10 | Céngty TNHH San xuat dim gd Binh Pinh P. Nhon Phu, Tp.Quy Nhon 94,60
11 | Céngty TNHH Trdng rimg Quy Nhon KCN Phu Tai, Quy Nhon 25,64
12 | Congty TNHH Dirc Hai (NM ché bién dam g6 XK) | KCN Phi Tai 166,91
13 | Cong ty TNHH Hao Hung CCN Canh Vinh, Van Canh 563,99
14 | Tong cong ty CP PISICO Binh Dinh CCN Canh Vinh, Van Canh 70,73

Téong cong suit 1.846,09
Ché bién vién nén gé xudt khiu

15 | Cong ty CP Nang lugng sinh hoc Phu Tai KCN Phu Tai, Quy Nhon 303,058

16 | Congty TNHH Nong Trai Xanh KCN Phu Tai, Quy Nhon 90,00
Téng cong suit 393,058
Téng cong cong suit ché bién dim gd va vién nén gb 2.239,15

Nguén: Bdo cdo ciia Hiép Hoi ché bién g6 Binh Pinh nam 2019

Cang Quy Nhon: La d¢au mdi giao thong 16n nhat mién Trung, két nbi Tay Nguyén - Nam
Trung Bo. La cang tong hop, phuong tién thiét bj béc, xép d& kha hién dai, ddng b dam bao ning
luc xuét nhap hang hoa tir 10-12 triéu tan/nam. Viéc thdng quan nhanh chong, véi tau co tai trong
3 van tan dam gd, chi can 3-5 ngay Ia ¢d thé thong quan. Nam 2019, lugng hang hda qua cang Quy
Nhon dat 9,1 triéu tan, trong d6 ddm go Xut khau t6i 3,8 triu tan [8]. Cang Quy Nhon tr¢ thanh
dau moi xuat khau dim gd, vién nén gd 16n nhat mién Trung, 1a diém tap trung dim gd cla cac
tinh Bac Tay Nguyén va Nam Trung B [12].

San pham dau ra cua gd rung trong (dam gd, vién nén, gb cong nghiép) cho xuét khau sang
thi truong Trung Quoc, Nhat Ban, Tay Au cua cac tinh Binh Dinh, Gia Lai, Phu Yén dugc chuyén
gua cang Quy Nhon la chu yéu.

a) Cang Quy Nhon véi nhiing khu chira gé dam b) Chébién diam go ciia nha méy dam
cho xudt khdu [nguon 14] Hao Hung Phat (Canh Hién, Van Canh)
(ngay 27/2/2020 - anh Nguyen Hizu Xuén)

Hinh 2. Mét sé hinh dnh thiee dia tai huyén Van Canh
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3.2.2.3. Xdc ldp hién trang cdc mé hinh lién két ciia chudi gid tri g6 rirng trong tai Van Canh

Lién két doc: Lién két gitra cong ty tiéu thu san pham ché bién tir go rung (nha ban le do 9o,
nha may gidy,...) v6i cong ty/lam truong trong ring - co so ché bién gd (dam gd, vién nén gd,...)
va ho gia dinh/hop tac xa trong rung.

Lién két ngang: Lién két gilra cac cong ty ché bién gd véi nhau trong viéc thu mua gd
nguyeén liéu, Xuat dam gd, vién nén gd hoic trong viéc thué phuong ti¢n van chuyén/xuét khau san
pham gd da ché bién. Lién két gitra cac ho trong reng vé nguon gidng, phuong tién san xuét (xe
may lam dat, xe chd gd,...), nhan cong va thué muon dat trong rung.

Tai huyén Van Canh, ¢4 3 mé hinh lién két theo chudi gia tri 1am san gb ring trong, gom:

- M5 hinh lién két giita ho gia dinh/trang trai - cong ty ché ché g va lam san: Hién nay, trén
dia ban x3 Canh Hién, Canh Hiép, Canh Hoa va Canh Vinh, Cong ty CP Nang luong sinh hoc Phu
Tai dang trién khai tién toi cac budc thoa thun trong viée lién két quan 1y rimg trdng theo tiéu
chuan FM/FSC va san xuat ché bién phé pham tir gd theo tiéu chuian FM/FSC.

- M6 hinh lién két giira cong ty trong rimg - cong ty ché ché gd va 1am san. Lién két nay da
duoc trién khai tai mot s6 don vi véi hinh thirc cac cong ty ché ché gd va 1am san dau tu von, cac
cong ty trdng rimg c6 dat, co k¥ thuat. San phany/loi nhuén duoc an chia theo thoa thuén khi rung
trong khai thac. Hién nay, lién két nay chi con & mot sd cong ty moi hinh thanh. Mot sé cong ty
trong rung (Cong ty TNHH lam nghiép Ha Thanh, Song Kén,...) da chu dong, bb tri dugc ngudn
vbn dau tu. Viée tiéu thu gd khi khai thac chu yéu theo thi trudng, thuin mua, vira ban.

- M6 hinh lién két giira giita cac khau: trong - ché bién - xuat khau‘cua Cong ty. Lién lgét nay
dugc trién khai d6i voi Cong ty TNHH Trong rung Quy Nhon (QPFL) dau tu bang ngudn von FDI
véi dién tich dugc cap ching chi FSC tai Van Canh 1a 3.500 ha ring trong keo lai.

3.2.3. Tinh toan chi phi lgi ich theo chudi gia tri gé rieng huyén Van Canh
e Chi phi lgi ich va higu qud trong rieng

Bdng 3. Téng hop chi phi trong, cham séc, khai théac, van chuyén gé rimg trong huyén Van Canh
(tinh trung binh cho cac hg khdao sat)

Don vi tinh: triéu dong

Chi phi nhan cdng - Chi phi van | Chi phi khac
Lam dit Chi phi chuyen 2o (thué dat, bao | Tong chi phi
am dat, . C . x N ,
trong rimg Cham soc | Khai thic go | cay giong rimg trong ve...)
7,0 4.8 22-25 4,0-5,0 10-15,0 3-5,0 48,8-61,8

Hiéu qua trong ring ciia ho gia dinh phu thudc vao:

- Chiing logi gd thu mua: Tiy thudc vao d9 16n ciia cay go. Nhimg cay d tiéu chuan dugc
thu mua boi cac cong ty che bien go; nhitng cay go qua nho, chat lugng kém, canh, ngon,... cac ho
dan lam cui dun hoac ban cho cac 10 gach lam chat dot, gia tri rat thap.

- Chu ky khai thac: Théng thuong tir 5-7 nam va chu ky dai 8-12 nim cua trong rimng c6
ching chi FSC (The Forest Stewardship Council®). Chu ky kinh doanh ring cang dai doi hoi cac
ho ndng dan can nguon von dau tu cang lon.

- Quy md va v; tri, diéu ki¢n cia dat trong rang: Mi ho trong ring & Van Canh c6 dign
tich 1-3 ha/hg, ca biét c6 ho trong tai 100 ha. Rung trong ¢ gan duong giao thong, trén dat thap,
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ning suat cao va dé khai thac van chuyén; Rung trong trén dat doc, xa tuyén giao thong (nhu ¢
lang Chom, xa Canh Lién cich nha may dam gd toi 30 km) gy khé khin trong viéc trong, cham
soc, khai thac va lam tang chi phi van chuyén, khai thac.

- Gidng va chat leong cay giong: Hién van ton tai tinh trang cac ho gia dinh trong cung
nhém trong ring c6 ching chi su dung nhleu loai giéng cay trong khac nhau (keo lai, keo tai
tuong, keo la tram, bach dan, gidng nuoi Cay mo, giam hom,...
gidng va chét luong cay anh huong truc tiép dén tinh dong déu va chat lugng ciia nguon gé khi

khai thac.

3.2.4. Nghién cizu md hinh lién két ciia chudi gid tri gé rimg tréng tei Van Canh

M6 hinh lién két giira cong ty ché bién gd va ho trong riing tai huyén Van Canh:

). Tinh khéng dong nhat Ve cay

[-— ™ | H& tro tir bén ngoai |» — | Chinh quyén dia phuong |
| |
! — === 1
| v v
~ === - - ~ P, - o b gi
San phim g6 Céng ty ché& bién dé goé r—: Nhém hé tréng rirng/hgp tac xa :_9 gia
s — — - — inh/
qua ché bién y e
(d5 gé, dém gé, lL HE- Chi héi 1 | Chi héi 2 | Chi héi 3 | Chi héi... trai
vién nén...) A 4 . 2
Xudng/nha may ché bién (dém |.< ________________ 1 T
gé, vién nén gé...) |
Tiéu thu Ché bién Cung cap nguyén liéu
— Dat hang <--- Cung cip theo yéu cdu  —-—» Hb tro thii tuc hanh chinh, tai chinh...

Hinh 3. Lién két giiza cong ty ché bién gé va hg trong rimng

Hiéu qud vé kinh té ciia md hinh

Bdng 4. Hiéu qud san xudt cua cac md hinh trong ring ¢ ching chi FSC
va khoéng c6 ching chi FSC tgi Van Canh

Yéu té MO hinh I-Ic(;lgl?;%[:;w]?sgcco H$ trong rimg khong c6 chirng chi FSC
Trong rimg

Chu ky khai thac 7-9 nam 6 ndm 5 ndm

Cay gidng Keo lai cdy mo Keo lai BV10 Keo lai BV10

Mat do trong (cay/ha) 1.400-2.000 1.600-2.200 1.800-2.5000
Gi t:illlf l;];:l‘?nsga(l:r?;laé dng) Thép nhit | Cao nhit | Thap nhat | Cao nhat |Thap nhat | Cao nhat

Thu tir ban gb tia thua nim th

4 hoic 5 4 6 ) )

Thu tir ban gd cudi chu ky 150 175 95 115 77 95

Tong thu 154 181 95 115 77 95

Tbng chi phi 42,5 55 38 48 32 43

Téng lgi nhudn 1115 126 57 67 45 52

Loi nhuén trung binh/nam 12,4 14,0 9,5 11,2 9 10,4

Nguon: Két qua diéu tra xa héi tai cac x& Canh Hién, Canh Vinh, Canh Hiép, Canh Lién nam 2019
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C6 thé thay, cac ho trong rimg duoc cap ching chi FSC ¢6 hiéu qua kinh doanh cao hon so
véi cac ho trong ring khodng cé chung chi FSC. Tuy vay, dién tich rimg trdng c6 chieng chi FSC &
Van Canh han ché (tap trung & cac Cong ty TNHH nhu PISICO, Cong ty TNHH 1am nghiép Ha
Thanh). Mot thuc té 1a huyén Van Canh c6 dién tich rimg trong keo lai voi chu ky ngan, rat ngan
(tr 5-6 nam) chiém dién tich va ty trong kha 16n (khodng 65 % di¢n tich rang trong) [2], [10]. Do
thiéu vén, do marc gia thu mua bién dong nén ngudi dan cé tinh toan rat ngén chu ky kinh doanh
ring trong. Tuy muc loi nhuan trung binh nam c6 cao hon chu ky 7 nam nhung tac dong cua viéc
rut ngan chu Ky tréng rimg dén xo6i mon dat dai rat nghiém trong.

Hiéu qua vé mdt xa hgi ciia md hinh: V& mat tich cyc, md hinh lién két da tao ra dugc
chudi gia tri ma theo d6 cac bén phat huy duoc tét hon thé manh ciia minh, giai quyét hay han ché
duoc diém yéu, tir d6 su 6n dinh va bén virng sé& tét hon. Tinh hd tro 13n nhau gidp céc bén tham
gia md hinh giam duoc céc &p luc bén ngoai, ting kha ning canh tranh, dau tu hiéu qua hon, tir d6
tao duoc su phat trién chung va bén vimg hon cho toan x3 hoi va nén kinh té.

Hiéu qud vé mét méi trwomg ciia mo hinh

Viéc 6n dinh dugc dau ra, c6 cam két thu mua, c6 sy hd trg vdn, gidng, k§ thuat,... di khién
ning suit cay keo, keo lai 6n dinh qua cac chu ky trong rieng. Nhitng ho dan cé dién tich ring
trong 16n, 6n dinh c6 thé luan canh khai thac theo ting khoang ring trong, gép phan bao vé moi
truong, han ché nguy co x6i mon, truot ¢ dat. Tuy nhién, phan 16n cac ho dan co dién tich trong
ring han ché, thiéu vn nén chu ky kinh doanh rimng trong rdt ngén con 4-6 nam. Didu d6 khién
cho 16p phu bién dong rat manh, dat bi x6i mon, bac mau va suy thodi rat nhanh. Lién két giia
cong ty va ho duoc hinh thanh nham phat huy cac diém manh va giam thiéu cac diém yéu cia mdi
bén. Cong ty dong gop ngudn luc vé ki thuat va tai chinh, bao tiéu dau ra cho san pham trong lién
két; ho gia dinh gop dat va lao dong. Néu thyc hién dung cam két, md hinh nay s& dem lai hiéu qua
t6t cho cac bén.

3.2.5. Mgt sé vin dé ciia lién két theo chudi gia tri gé rieng trong huyén Van Canh

Hién nay, nhu Cau chuyén d6i rung tu nhién sang rung trong trén dia ban huyén Van Canh
tang nhanh. Quy trinh trong - thu hoach - ban g6 - trong ring lai doi hoi quy dét, ngudn von va van
dé thi truong. Bé dap ung yéu cau vé cip chung chi rung bén viing theo tiéu chuan, tiéu chi
FSC/PEFC doi hoi phai c6 quy hoach va dam bao thuc hién dung quy hoach tréng ring cho cac xa
trong huyén. Sy tang trueong qua ndng, khong theo quy hoach, dan dén tinh trang pha ring tu nhién,
chuyén dét 1am nghiép sang rimng trong c6 xu hudng ting. Dleu do khong chi de doa nd lyc bao ton
da dang sinh hoc ma con gay ra tac dong tiéu cuc toi nguon nudc ngam trong khu vuc; la nguyén
nhan anh huéng ti myc tiéu bao vé tai nguyén rimg dau ngudn, rimg dic dung cua khu vuc.

Van dé trong rimg khong theo dung quy hoach. Tac dong cua béo, 4p thap nhiét dsi gay gay
d6 ring keo non hozc ring keo 7-10 nam tudi (cAy cao, canh la nhiéu,...). Nhitng nim gan day,
Duyén hai Nam Trung Bo thuong xuyén chiu tac dong cua bdo, nam 2019 ¢6 02 con bao dé bo
vao Van Canh, ndm 2020 da c6 04 con béo anh huong truc tiép gay gié manh cap 8 dén cap 10,
giat Cap 12 [12]. Bé han ché cay do, giy, nguoi dan da trong keo lai véi mat do cao hon rat nhiéu.
Mot s6 cong ty da trong t6i 2.000 cay/ha; mot sb ho dan tham chi con trong téi 3.000 cay/ha. Mat
d6 qua cao khién chu ky kinh doanh rirng rit ngin.

Nhitng thach thirc trong lién két trong rimg gom: canh tranh thu mua gd rung trong dang
din ra gay gét; Gd ring trdng cua Van Canh han ché vé chit luong (chu yéu la gd c6 duong kinh
nho, thich hop cho 1am dam gd, ning suit gb/ha thap). Véan dé trdng rung gd 16n mai chi dung &
quy hoach va dinh ché: Trong khi, gia thu mua g dam thoi gian qua kh&, khong phan biét tudi
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rang, nén nguoi dan san sang khai thac ring non. Bén canh d6, muc tiéu trdng rung 1a phuc vu g§
dam, mat d¢ trong kha day (khoang 2.500-3.000 cay/ha), nén viéc thyc hién ky thuat tia thua dé
hinh thanh rimng go 16n chua dugc ho dan chap nhan.

3.3. Thao luan
Nghién ctru nay dit ra mot s6 van d& can trao doi sau:

1/ Can sém hinh thanh mot s6 mo hinh lién két nhiéu bén, gan céc tac nhan tham gia chudi
gia tri go rung trong chét ch& hon. Huyén Van Canh noi riéng, tinh Binh Dinh va céc dia phuong
thudc luu vuc Séng Ba, Sdng Kén c¢é thé hinh thanh 02 md hinh sau:

MG hinh lién két giira 1am truong - h gia dinh/trang trai - cdng ty ché ché gd va lam san —
Cong ty xuat khau go va san pham tir go.

M hinh lién két giira tap doan ban 1é d6 gd - nha cung cap san pham (cong ty ché bién) - ho
trdng rimg/cong ty/lam trudng trong ring.

2/ Can ¢6 chinh sach hd tro, dau tw mé rong dién tich dat ring c6 chung chi go rung (FSC-
FM). Tang cuong ung dung cong ngh¢ 4.0 nham tao thuan lgi cho truy xuat nguon goc san pham
g6 ring bang cong cu Blockchain.

3/ Xay dung thi truong gd ring trong (go cdy, ddm 20, vién nén,...) tao san giao dich 9o
rung trong qua dau gia, da dang hoa san pham ché bién tur go reng trong, tang gié tri go reng
trong Céc cong ty trén dia ban can som hinh thanh thi truong gd va san pham ché bién tir gb rimg
trdng tai dia phuong.

4/ Bbi vai chudi gia tri gd ring trong huyén Van Canh, logistics phai duoc coi 1a nhan t6 cot
18i két ndi cac khau trong chudi gia tri hang hoa, dam bao kha nang luu thong san pham gé ring
trong gép phan giam gi4 thanh san xuat, ting stic canh tranh san pham gé qua ché bién. Do do,
can c6 quy hoach cac tuyén giao thong, cdng noi dia, ting cuong nang luc van tai gilp giam gia
thanh san pham gd ring. Bén canh d6, can tang cuong kiém soat, kién quyét xu Iy xe cha gd keo,
dam nguyén liéu vi pham Luat Giao thong duong bo.

5/ Xay dung co ché, chinh séch cho cac mé hinh lién két ni viing (gitra cac dia phuong trong
tinh) va lién vung (gilta cac dia phuong khac tinh, khac vung) theo chudi gia tri trong ring, van
chuyén, ché blen xuat khau go va c4c san pham ché bién tir gb ring trong. Xay dung chinh séch phai
duoc coi la cap thiét va sém c6 chinh sach phi hop, dap tmg nhu cau cac bén trong lién két.

IV. KET LUAN

Lién két theo chudi gia tri nong san s&€ lam tang hiéu qua KT-XH va moi trudng trong san
Xudt nong 1am nghiép. Chudi gi tri gb ring trong trén su lién két cta cac khau: - Cung cAp nguyén
lidu - ché bién - tiéu thy (trong nude va xuét khiu) va khau trung gian két ndi 13 thu mua, vén
chuyén. Viéc két ndi cac khau phai tuan theo quy luat cung cau cia thi truong hodc cac dinh ché
trong lién két ciia doanh nghiép.

Trdng rimg - khai thac - ché bién gd 1a hoat dong kinh té chinh ctia huyén Van Canh. O day,
cac lam truong, cong ty, hop tac xa, trang trai kinh té va ho  gia dinh vdi cac co s¢ ché bién va xuat
khau dam g, vién nén go,... da tao ra nhiing chudi gia tri gb rung trong theo lién két doc va ngang.
Tai Vén canh, da hinh thanh 05 m6 hinh lién ket theo chudi gia tri gb ring trong, trong d6, mo
hinh lién két gilta cOng ty ché bién gd — ho trdng rimg/cong ty/lam trudng trong ring 1a mé hinh
lien két phd bién nhat.
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ESTABLISH A SCIENTIFIC BASIS FOR LINKAGES OF AGROFORESTRY
PRODUCTION VALUE CHAIN
(CASE STUDY IN VAN CANH DISTRICT, BINH DINH PROVINCE)

Nguyen Huu Xuan, Nguyen Trong Doi
Quy Nhon University
Abstract

This research has established a scientific basis for building a value chain linkage model in planted
forest products. The associated components include: production, purchasing, transportation,
processing, and consumption of planted forest timber, contributing to the value of goods, sustainable
development of local agriculture, and forestry.

The article uses actual survey methods and land suitability assessment methods to analyze the
potentials and strengths of acacia hybrid - the main plantation forest tree in Van Canh district. The
article uses Participatory Rapid Assessment (PRA) method to evaluate the efficiency of plantation
timber production linkage in the agricultural value chain. The research results show that: Van Canh
district has a planted forest area, the output of planted forest wood is very large (accounting for
nearly 40% of the area and the output of planted forest in Binh Dinh province). Van Canh district has
formed 3 models linking the value chain of plantation timber between households, farms, forestry
companies, agricultural cooperatives with woodchip processing facilities, wood pellets and
companies, export of processed wood products... Afforestation associated with the value chain
linkage of Van Canh district has achieved high economic, social and environmental efficiency.

Keywords: Linkages, value chain, agroforestry production, Van Canh district, acacia tree.
Ngady nhén bai: 12.11.2020; Ngdy phan bién: 22.11.2020; Ngdy chdp nhdn dang: 15.12.2020.
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HIEN TRANG TAI NGUYEN RUNG PHAN THEO CHU’C NANG
CUA TINH THAI NGUYEN

Tran Thj Huyén®, L& Thi Nguyét®
"Truong THPT Luong Tai, huyén Lwong Tai, tinh Bic Ninh
Thi tran Thira, huyén Lwong Tai, tinh Bac Ninh
Trudng Dai hoc Su pham Thai Nguyén
20 Luong Ngoc Quyén, Phuong Quang Trung, Thanh phé Thai Nguyén

“Email: minhnguyet2104@gmail.com
Tom tat
Théi Nguyén la mgt tinh trung du va ‘mién ndi cé tai nguyén rung kh& phong pha. Phan logi thep
chite nang, rung cua Thai Nguyén gom 3 logi: rung dac dung, rung phong hg va rang sdan xuat.
Trong nhitng nam qua, do khai thac khong hop 1y nén ring bj tan phd, dac bi¢t 1a rung dac dung va
rung phong hg, dan den nhiéu loai dong thuc vat dang bi de doa tuyét chung va suy giam da dang
sinh hoc. Cac giai phdp co ban nham khai thac, bao vé va phat trien ben viing doi véi timg logi rimg
can duoc thuc hi¢gn dong bg bao gom gidi phap vé chinh sach, gidi phap quy hoach, gidi phap trong
rung, giai phdp néng cao thu nhdp cho céng dong dia phuong va gidi phap tuyén truyén nang cao
nhgn thizc cho nguoi dan.

Tir khod: Ring phong hg, rismg ddac dung, rieng san xudt, Thai Nguyén.

I. PAT VAN DE

Rung 1a tai nguyén quan trong ma thién nhién ban ting cho con ngudi, by phan quan trong
cua moi truong sinh thai, cé gia tri to 16n doi voi nén kinh t€ qudc dan. Tuy nhién, do nhiéu ly do
khac nhau ma trong thoi gian qua ring trén thé gioi da bi suy giam.

Rumg ¢ Viét Nam médc du da trai qua nhiéu bién dong, nhung trong nhiing cong trinh nghién
ctru gan ddy cho thay tinh da dang sinh hoc cua rimg nudc ta van cao va con cd gia tri bao ton.
Trong thoi gian qua, Nha nu6e da dua ra nhiéu chit truong, chinh sach aé thyc hién muc tiéu bao vé
va phat trién von rimg. Nhimg nd lyc ndy dd dugc nhiéu nude, to chirc quéc t& nhin nhan va co
nhitng hd trg thiét thyc, hiéu qua.

Thai Nguyén 1a mét tinh thu¢e Trung du va mién nui Bic Bo. Rimg cia Thai Nguyén gin bo
v6i lich sir vé vang trong cudc ddu tranh chng giic ngoai xam giai phong dan tdc, la noi dau ngudn
ctia cdc con song nhu: S6ng Cong, song Chg Chu, séng Rong,... cung cap nudce cho cac ho déap thuy
loi 16n nhu HO Niii Coc, hd Bdo Linh, h6 Sudi Lanh,... Bén canh nhng gia tri kinh té, bao vé moi
trudng canh quan, bao vé ngudn gen dong thuc vat quy hiém, con co gid tri v& mat lich sir vin hoa
va nghién ctru khoa hoc. Vi€e sir dung hop 1y va c6 hi€u qua dién tich ring va dét rimg nham phat
huy cao nhat kha ning phong hd, bao vé ngudn gen dong thuc vét rimg, bao vé moi truong sinh
thai, lam “xanh, sach, dep” cac khu d6 thi, khu di tich lich st van hoa phuc vu du lich gan véi phat
trién kinh t& - x4 hoi 1a viéc lam quan trong hién nay cua tinh Thai Nguyén. Do véy, nghién ctu
hién trang tai nguyén rung phén theo chirc nang cua tinh Thai Nguyén nham dua ra nhimng giai phéap
phat trién bén viing 1a hudng nghién ciru ¢6 ¥ nghia thiét thyc.

1. PHUONG PHAP NGHIEN CUU

Céc phuong phap nghién ctu hién trang tai nguyén rang phan theo chirc néng cua tinh Thai
Nguyén dugc sir dung bao gom: Phuong phap thu thap va xi Ii tai liéu, phuong phap phan tich hé

324


mailto:minhnguyet2104@gmail.com

KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

thdng va phuong phap khao sat thuc dia. Cac s6 liéu, tai liéu dugc sir dung trong nghién ciru duoc
thu thap, phan tich tir nhidu ngudn dang tin cay khac nhau nhu: Nién giam thong ké cua tinh Thai
Nguyén [3], Bao céo tém tat quy hoach va phat trién rimg tinh Thai Nguyén dén nim 2030 cta Uy
ban nhan dan tinh Thai Nguyén [4], Quyét dinh vé viéc cdng bé hién trang ring toan quéc caa Bo
Nong nghiép va Phat trién ndng thén [1]; Chuong trinh Nghi sy 21 cua Viét Nam [2]. Ngoai ra,
cac dir liéu duoc cap nhat bo sung tir két qua nghién ctru va diéu tra thyuc dia tai tinh Thai Nguyén
cua tac gia.

I11. KET QUA NGHIEN CUU VA DPE XUAT GIAI PHAP PHAT TRIEN BEN VUNG
3.1. Hién trang ba loai rieng caa tinh Thai Nguyén

Theo s6 liéu diéu tra cua Bo Nong nghiép va Phét trién nong thon, Cuc Théng ké tinh Thai
Nguyén nim 2018 [1], [3], d6 che phu rimng cua tinh dat 50 %, dién tich dat 1am nghiép c6 rung o
Thai Nguyén 1a 186.924 ha chiém 53 % dién tich tu nhién; trong do, dat rimg tu nhién chiém 40,9 %
téng dién tich rimg, phan bd ¢ hau hét cac huyén nhung tap trung cha yéu & cac huyén V& Nhai,
Dinh Hoa, Pai Tir va Bong Hy. Theo chiic ning sir dung, ring & Thai Nguyén duoc chia ra 3 loai:
rimg dic dung, rieng phong ho va rirng san xuat.

3.1.1. Rerng dac dung

Day 1a loai rimg duoc thanh 1ap véi muc dich chu yéu dé bao ton thién nhién, mau chuan hé
sinh thai rung cua quoc gia, nguon gen sinh vat ring, nghién cuu khoa hoc, bao v¢ di tich lich s,
danh lam thang canh phuc vu nghi ngoi du lich két hop vai phong hd bao vé moi truong sinh thai.

Tbng dién tich rimg dac dung cua tinh nam 2010 la 34.801 ha, nam 2018 la 36.211 ha, tang
1.410 ha. Nguyén nhan la do quy hoach cua tinh va do dién tich rung trong tang lén nham nang cao
chlrc nang bao ton rung.

Qua bang 1 cho thdy phan Ién dién tich rimg dac dung ciia Thai Nguyén thuoc Khu Bao ton
thién nhién (BTTN) Than Sa - Phuong Hoang (huyén V& Nhai) chiém 51,9 % dién tich rimg dic
dung. Pay 1a khu vuc c6 hé sinh thai rimg nti da doc dao, gidu tinh da dang sinh hoc véi nhiéu
nguon gen dong thuc vat quy hiém va nhiéu hé sinh thai chuan caa ving nai d4. Binh Hoé c6 dién
tich rimg dac dung 1a 8.728 ha chiém 24 %. Pai Tir ¢6 dién tich rimg dic dung 1a 8.758 ha, chiém
24,1 % day la 1 phan cua Vuon Quéc gia (VQG) Tam Pao.

Bdng 1. Hi¢n trgng rung dac dung nam 2018

Don vi tinh: ha
Loai dét, loai rirmg KhuBTTN VQG ATK
o Th.Sa-P.Hoang Tam Déo Pinh Hoa
1. Rung Ty nhién 17.019 8.142 3.479
- Rurng trung binh (111A2) 1.877
- Rung ngheo (111A1) 864 4.015 482
- Rirng phuc hdi (11) 1.682 859 1.434
- Rung Tre nira 18 269 604
- Rung hdn giao 125 1.120 599
- Rung nui da 14.330 2 360
2. Rung trong 171 183 1.037

Nguon: [4]
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* Pic diém phan bd céc loai ring

- Rung trung binh (111A2): Dién tich 1.877 ha, chiém 5,17 % dién tich rimg dac dung, phan b
trén day nii Tam Dao thudc huyén Dai Tu. Pay 1a loai rung da bi khai thac nhung da c6 thoi gian
phuc hoi. Thanh phan loai cdy go chu yéu: gié, re, tdu muoi, cho chi, vang trang, lim, khao, ngat,...

- Rirng nghéo (111A1): Dién tich 5.361 ha, chiém 14,75 % dién tich rimg dac dung. Phan b
& tat ca cac khu rimg dic dung, nhung tap trung nhiéu trén diy nai Tam Pao thuoc VQG Tam
Dao, huyén Dai Tur. Dy la loai rimg da bi qua khai thac nhiéu lan, cu tric tang tan rung bj pha
v&. Tang chinh chi con sot lai nhitng cay cong queo, u buéu va nhiing cay it co gia tri kinh té.
Thanh phan cay gd chu yéu 1a: rang rang, ngat, vang anh, thoi ba, man dia, chan,..

- Rung phuc hdi (1A, 11B): Dién tich 3.975 ha, chiém 10,94 % dién tich rimg dic dung.
Phan bé twong d6i dong déu o tat ca cac khu rimg dac dung, nhung tap trung nhiéu & Khu Bao ton
thién nhién Than Sa - Phuong Hoang va ATK Dinh Hoa. Thanh phan loai cay chu yéu 1a: gié,
khao, re, ba soi,...

- Rung gd nii d4: Dién tich 14.692 ha, chiém 40,42 % dién tich rimg dac dung. Phan b6 chu
yeu ¢ Khu Bao ton thién nhién Than Sa - Phugng Hoang. Thanh phan loai cdy gom: nghién, trai,
sén, 0 ro, sua, nhoi,. ..

- Rirng hdn giao: Dién tich 1.844 ha, chiém 5,07 % dién tich rimg dac dung. Phan bé & tat ca
cac khu rumg déc dung nhung tap trung nhiéu trén day nai Tam Pao thudc (VQG Tam Dao) huyén
Dai Tur. Thanh phan loai cay gé gom: gié, mau chd, khao, bd dé,... Dudi tang go 1a nira 1a nho hozac
vau, moc thanh bui hodc phan tan.

- Rurng tre ntra: Dién tich 891 ha, chiém 2,45 % dién tich rimg dac dung. Phan bd & tat ca
cac khu rirng dac dung nhung tap trung nhiéu & Binh Hoa.

- Rung trong: Dién tich 1.391 ha, chiém 3,83 % dién tich rimg dac dung. Rimg duoc trdng &
tat ca cc rirg khu dac dung, nhung tap trung nhi¢u ¢ Binh Hoa.

Mac du, rirmg dac dung Thai Nguyén c6 do che phu kha cao (82,6 %), trong d6 dién tich che
pht cua ring tu nhién 78,8 % (rimg ndi d4 40,4 %); ring trong 3,8 %. Tuy nhién, dién tich loai
ring ndy trong thoi gian qua c6 xu hudng giam va dic biét 1a chat lwong ring con kém, 1a loai
rimg dic dung nhung co cau dién tich rimg ngheo, riing tre nira, rieng hon giao con kha cao, c6
nguy co can kiét do qué trinh khai thac qua mic. Mat khac, viéc dau tu xay dung co so ha tang
hién nay chua dap tng véi yéu cau thuc té (VQG Tam Dao, khu dic dung An Toan Khu (ATK)).

3.1.2. Rirng phong hg

La loai rimg dugc sir dung chu yéu dé bao vé ngudn nudc, bao vé dat, chdng x6i mon, chéng
sa mac hoa, han ché thién tai, diéu hoa khi hau, bao vé méi truong.

Téng dién tich rimg phong ho cua tinh nam 2010 1a 48.384 ha, nam 2018 1a 45.972 ha, giam
2.412 ha. Nguyén nhén 1a do quy hoach cua tinh diéu chinh sang rimg dac dung va rung san XUt
dac bi¢t 1a do hi¢n twong chit pha ring bira bai. Dign tich ring phong ho phan b khong dong déu &
cac huyen ma tap trung chu yeu ¢ cac huyén ving cao Vo Nhai (41,17 %), Dai Tt (16,82 %), Binh
Hoa (14,93 %). Tinh Thai Nguyén c6 hai loai ring phong ho 1a rimng phong ho dau ngudn va rimng
phong ho moi truong [4].

~ * Rumg phong ho dau nguon: dién tich 41.761 ha, trong d6, dién tich c6 rimg 36.595,1 ha
chiém 87,63 % dién tich phong ho dau nguon.
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- Bac diém phan bé trang thai ring ¢ cac khu phong ho dau ngudn:

+ Rung trung binh (111A2), chiém 0,29 % dién tich dat c6 rimg. Phan b6 ¢ 2 huyén V6 Nhai
va Pai Tu. Day 1a loai rimg da bi khai thac nhung da co thoi gian phuc hoi.

+ Rung nghéo (111A1) chiém 5,94 % dién tich dat c6 rimg: Phan bo & cac huyén Pong Hy,
bai Tu, Phl Luong, Binh Hoa. Pay la loai ring da bi qua khai thac nhiéu lan, cau tric tang tan
rieng bi pha vo.

+ Rung gd nui da chiém 7,81 % dién tich dat ¢6 rung: Phan bd & céc huyén V& Nhai, Dong
Hy va Pht Luong. Thanh phan loai cdy gom: nghién, trai, sén, 6 ro, sua, nhoi,...

+ Rung phuc hoi (1A, 11B) chiém 42,07 % dién tich dét ¢ rung: Phan bd & cac huyén c6
rung phong ho nhung tap trung nhiéu ¢ Vo Nhai, Pai Twr va Bong Hy.

+ Rung hon giao chiém 21,2 % dién tich dét ¢6 rung: Phan bd ¢ céc huyén Vo Nhai, Dinh
Hoa, Pai Tir, Pdng Hy, Phu Luong.

- Rirng tre ntra chiém 2,41 % dién tich dét c6 ring: Phan bd & cac huyén Binh Hoé, Phi
Luong, Dai Ttr.

+ Rumg trong chiém 3,83 % dién tich dat c6 rung: Rimg duoc trdng ¢ tat ca cac huyén,
nhung tap trung nhiéu ¢ Dai Tir. Hau hét rirng trong ¢ cac huyén déu sinh truong va phat trién tot.

* Ring phong ho moéi trudng: 5.471 ha, dién tich c6 ring 4.496 ha chiém 82,18 % dién tich
ring phong hd méi trudng; trong dé, ring tu nhién 17,38 % chu yéu 1a ring phuc hoi; ring trong
64,80 %. Ring phong ho méi truong tap trung cha yéu & khu vie H6 NGi Coc thudc cac huyén
Dai Tir, Phd Yén, thanh phé Thai Nguyén va thi xa Séng Cong.

Pat rimg phong ho cua tinh Thai Nguyén c6 d che phu kha cao (87,0 %), trong d6 dién tich
che phu cua ring tu nhién 12 67,49 %, rung trong 19,51 %. Pay 1a diéu kién thuan loi dé phét huy
tac dung phong ho cua rirng. Tuy nhién, ranh gidi ring phong ho ¢ mét sb noi thiéu bén viing,
hién tuong chat pha rung bua béi xay ra, gy kho khan cho cong tac bao vé rirng. Dién tich rung
phong ho trong nhirng nam qua c6 xu hugng giam dan dén nguy co sat 1¢ dit, suy giam chirc nang
sinh thai. Mat khac, tap doan cay trdng dbi véi rimg phong hd con don diéu, chu yéu Ia trong thuan
loai keo dé cai tao dat nén tac dung phong ho chua cao.

3.1.3. Ring san xudt

La loai rimg duoc dung chu yéu trong san xuat gd, 1am san, dic san. Tong dién tich ring san
XUat nam 2018 cua tinh Thai Nguyén 14 97.731 ha, chiém 54,3 % dién tich dat 1am nghiép. Trong
do6 dién tich dat c6 rung chiém 87,2 % dat ring san xuét (ring trong chiém 61,3 % dét cé ring,
ring tu nhién 38,7 %). Dt chua c6 ring chiém 12,8 % dat rirng san xuét, con lai 1a dét khac [4].

Theo quy hoach giai doan 2015-2030, rirng san xuét dugc phan theo muc tiéu kinh té nhu sau:

- Vling san xuat gé lon: San pham chi yéu 1a gd xay dung, dién tich 14.009 ha trén dia ban
huyén V6 Nhai.

- Vung san xuit gd nguyén liéu: San pham chu yéu 1a gd tru mo va gd nguyén liéu gidy,
nguyép liéu van nhén tao dién tich 71.487 ha trén dia ban cac huyén: Binh Hoa, Phi Luong, Dai
Tur, Bong Hy, Pha Binh, Pho Yén, TP Thai Nguyén, thi x4 Séng Cong.

- LAm san ngoai go: San pham cha yéu 1a tre nura, vau, nhua thong, 14 co va mot sb loai cay
thao duoc khac. LAm san ngoai gd khong duoc quy hoach thanh viing cu thé ma cha yéu duogc khai
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thac trong cac vuon rung cua ho gia dinh, trong rung tu nhién va san xuat kinh doanh 1am san
ngoai go két hop vai kinh doanh go theo hinh thirc ndng 1am két hop.

Trong nhimg nim qua, mac di viéc trdng ring san xuat da hinh thanh duogc mat s ving
nguyeén li¢u tap trung, tao duoc mot khéi lwong 1am san dang ké. Tuy nhién, viéc quy hoach phat
trién rirng san xuat chua chii trong ti thi trong tiéu thy, ving nguy@n liéu méi chi san xuat ra cac
loai san pham hién c6, chua chu trong téi viéc san xuit ra nhiing loai san pham thi truong can va
cling chua gan voi co sé san xuat va ché bién.

3.2. Mt so giai phap phat trién bén virng ba loai rirng caa tinh Thai Nguyén
3.2.1. Dinh hwéng chung

Trén co s& Pinh huéng chién luoc phat trién bén vitng ¢ Viét Nam [2], dinh huéng phat
trién tai nguyén rung cua tinh Thai Nguyén [4], dinh huéng quy hoach phat trién 3 loai rung cua
tinh Thai Nguyén can:

- Xac dinh r6 quy md, di¢n tich hop ly, ding muyc tiéu, dbi twong, chung loai ring, theo
dung tiéu chi phan cap rung phong h¢, tiéu chi phan loai ring dac dung, tiéu chi phan loai rung
san xuat, bao dam du dién tich dé phat huy dugc chic nang cia moi loai rung.

- Quy hoach 3 loai rirng phai pht hop véi tinh hinh phét trién kinh té - x4 hoi cua tinh Thai
Nguyén.

- Quy hoach 3 loai rimg can xéc dinh rd dién tich tung loai rimg lam co s¢ cho viéc to chic
sap xep lai san xuat trong nganh lam nghi¢p, xac dinh chu ring cu thé cho ting khu rimg dé to chirc
quan ly bao vé, phét trién rimg theo hudng quan ly rirng bén virng nham dat hiéu qua kinh té cao.

- Sau khi quy hoach lai 3 loai riing, phai tién hanh xac dinh rd ranh gioi trén ban db va déng
méc ranh gidi cac loai ring trén thuc dia; déng thai t chic thuc hién cac chi treong chinh sach
ctiia Nha nudc vé dau tu xay dung va phat trién mdi loai rirng; tap trung wu tién cho nhiém vu bao
vé, khoanh nuéi tai sinh rimg phong ho, rimg dic dung; bao ton tinh da dang sinh hoc; ddy manh
viéc giao dit, cho thué dat 1am nghiép cho t6 chirc, ho gia dinh, ¢4 nhan str dung 6n dinh lau dai
vao muc dich 1am nghiép dé khuyén khich céc thanh phan kinh té trong va ngoai nuéc tham gia
bao vé va phét trién rung.

3.2.2. Mgt sé gidgi phap cu thé

Viéc dua ra cac giai phap bao vé va phat trién ba loai ring cua tinh Thai Nguyén can phai
huéng t6i ca muc tiéu kinh té, xa hoi va moi trudong. Tir hién trang 3 loai ring phan theo chiic
nang va dinh huéng quan 1y, bao vé, phat trién, khai thac rimg cua tinh Thai Nguyén, tac gia dé
Xuit mot sb giai phap cu thé nhu sau:

* Doi V6i rimg dac dung

DAy 1a loai rimg duoc thanh 1ap véi muc dich chu yéu dé bao ton thién nhién, mau chuan h¢
sinh thai rung cua quoc gia, nguon gen sinh vat ring, nghién ciu khoa hoc, bao vé di tich lich su,
danh lam thang canh nén can duoc bao vé mot cach nghiém ngat.

- D6i voi VQG Tam Pao: viéc quan Iy ring con gap nhiéu khé khin do dia ban quan Iy rong
trén 3 tinh Thai nguyén, Tuyén Quang va Vinh Phiic. Cac giai phap co ban gom:

+ Vén dé can quan tAm d3c biét la viéc san bat cac loai dong vat hoang da, khai théc gé quy
& VQG Tam Bao trong nhitng nam qua. Do vay, Chi cuc Kiém l1am, VQG Tam Pao va cac co
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quan chtrc nang cta cac huyén Pai Tir va Pho Yén can tang cudng phdi hop chat ché trong cong
tac bao vé rumg, kiém soét va xu ly nghiém céc vi pham vé khai thac 1am san trai phép, sin ban va
budn ban dong vat hoang da trén dia ban, dic biét cha y dén cac thén nam ngay sat ring thugc xa
Quéan Chu, Ky Ph va La Bang (huyén Dai Tu).

+ Hau hét rimg ¢ d6 cao trén 600 m 1a dang rirng hdn giao tre nira xen cay gd nho da bi tac
dong manh. Do d6, & khu vuc nay can dugc phyc hdi sinh canh ty nhién, han ché viéc khai thac
go, cui va phat nuong trong ché. Mot sé khu vuc trang co, khai thac mo trude day ¢ huyén Dai Tur
can duoc trong ring bo sung nham pha xanh dét tréng, tao vanh dai xanh bao vé cho ving 16i
VQG.

+ Céc khu vyc dat trong va trang co & d cao dudi 400 m, c6 the quy hoach lam vuon rimg
cho cac ho quan ly. Cac loai cay trong trong vuon rimg nhu cdy 1am nghiép lay go xay dung, cho
cui, cdy nguyeén liéu giay hoac cd thé trong xen cdy cong nghiép (che).

- Bbi voi Khu BTTN Than Sa - Phuong Hoang, ATK Binh Hoa

+ Gid tri vé canh quan va da dang sinh hoc tap trung & dai nui da voi thudc cac x& Than Sa,
Thuong Nung va Sang Mdc. Trong khi ¢6 khu BTTN nay lai gom hai phan khu céch biét nhau:
phan khu Than Sa va phan khu Phuong Hoang. Do vay, tinh can phai quy hoach lai, tach khu vuc
ring da bi tac dong manh (do khai thac go, khai thac da lam nguyén liéu cho nha may xi mang La
Hién) ra khoi Khu BTTN, quy hoach lai Khu BTTN méi phia bac huyén V& Nhai nham nang cao
hiéu qua quan ly, bao ton.

+ Chi cuc Kiém lam, Khu BTTN can hop cé&c Vi cac co quan chirc ning kéu goi dau tu
nham bao ton cac khu canh quan wu tién (rung trén nai da voi & Than Sa, Thugng Nung).

+ Tiép tuc tién hanh trdng rirng mai & cac khu vue dat trong trang co, dat trong cay bui ¢
khu BTTN Than Sa - Phuong Hoang, ATK Dinh Hoa véi céc loai cdy ban dia moc ty nhién trong
ving, ¢ tan xanh quanh nam, ¢ hinh tan dep, cac lodi cdy c6 hoa dé ton tao vé dep thién nhién
cua cac khu di tich lich sir, Khu BTTN nhu mudng, lim xet, 14t hoa, da, tram,...

+ Hat Kiém 1am V5 Nhai, Dinh Hoa can phdi hop véi chinh quyén dia phuong va céc co
quan chtrc nang trong huyén kiém soat chat ché hon ntta tinh trang khai thac go trai phép, san bat
va str dung dong vat hoang dé.

* Doi Véi rimg phong hé

- Can quy hoach va trong ring rirng phong ho nham nang cao dién tich rimg dam bao chiic
nang phong ho sinh thai.

- D6i véi rimg phong ho dau nguon luu vue Song Cau (cac huyén Vo Nhai, Dong Hy), luu
vuc S6ng Cong (phia Tay huyén Dai Tir) va khu vuc rirng phia Bac huyén Binh Hba.

+ Tinh can tiép tuc c6 quy hoach sir dung dat chi tiét nham bao vé va khai thac hop ly.

~ + Tiép tuc trong rimg méi & khu vuc dat tréng trang co, dét trong cay bui & tat ca cac loai
dat ¢ khu vuc phong ho, co d6 doc < 35°% tang dat tir trung binh dén day véi cac loai cay trong phu
hop véi dieu kién dat dai va khi hau cua tung tiu vang sinh thai, dap «n muc dich phong h¢ chong
X6i mon, giam dong chay trén mat, dong thoi c6 tac dung cai tao canh quan méi truong va dam
bao vé Iqi ich kinh té. Co thé du kién mot so loai cdy cé tan rong, nhieu tang va c6 bo ré phat trién
nhu: muong, lim Xet, trdm, lat, ma, keo,...
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+ Nang cao nang lyc cho can bo lam nghi¢p va can b quan 1y dia phuong trong cong tac
quan ly va phat trién rimg dau nguon.

+ Nang cao thu nhép cho cong dong dia phuong nhu tang thu nhap tur viéc s dung bén viing
tai nguyén rung (cay thudc, san pham phi g, khoan trdng rimg), tir vuon riing (trong cy an qué
ngdn ngay dudi téan, cay céng nghiép, nudi gia cam).

+ Tuyén truyén nang cao nhan thirc bao vé rig dau ngudn cho cong ddng dia phuong.

- Béi véi ring phong ho méi trudong & khu vec Ho NUi Cc can phét trién mo hinh vuon cay
thuoc hodc cay giong 1am nghiép ban dia nham néng cao thu nhap cho nguoi dan nhung van bao
vé duoc canh quan moi truong sinh thai khu vuc.

* Poi voi rimg san xuat
- Can c6 chinh sach ddy nhanh tién d6 giao dat, giao ring cho céc té chic, ca nhan, ho gia
dinh nham néng cao hiéu qua su dung dat 1dam nghiép.

- Tiép tuc tién hanh trdng ring san xuat & khu vuc dét tréng trang co, dat tréng cay bui va
dat tréng c6 cy gd tai sinh theo Chuong trinh trong méi 5 tridu ha rimg cua Chinh pha véi cac
loai cay trong phu hop véi diéu kién dat dai va khi hau cua timng tiéu ving sinh thai, ting truong
nhanh, ndng suat cao, dap (tng nhu cau nguyén li¢u cho cong nghiép ché bién, dong thoi dam bao
cho nhu cau go gia dung va xay dung cua dia phuong, khong lam suy kiét dat. Mot s cay trong du
kién nhu: 1at, lim, keo, m&, trdm, sdu, mudng, thdng, tre, luong....

IV. KET LUAN

Thai Nguyén la tinh giau tiém nang vé tai nguyén rimg, nhung thuc té 12 rimg tu nhién con
lai khéng nhiéu. Trong nhitng nim qua do khai thac khong hop Iy nén ring bi tan pha, dac biét 1a
rimg dic dung va rirng phong ho, dan dén nhiéu loai dong thuc vét dang bi de doa tuyét chung. Do
vay, Viéc thuc hién céc giai phap dong bo sir dung hop Iy va cd hidu qua ddi véi ting loai ring
phan theo chic ning nham dam bao do che phua cua rimg Thai Nguyén dat trén 50,8 % vao nim
2030, phat huy cao nhat kha ning phong ho, bao vé ngudn gen dong thuc vat riang, bao vé mo
truong sinh thai gan vai viéc phat trién kinh té - x& hoi 1a viéc 1am quan trong hién nay cua tinh
Thai Nguyén.
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CURRENT SITUATION OF FUNCTIONAL CLASSIFICATION FOREST RESOURCES
IN THAI NGUYEN PROVINCE

Tran Thi Huyen?, Le Thi Nguyet?

Luong Tai High school, Luong Tai Distriet, Bac Ninh province
“Thai Nguyen University of Education

Abstract

Thai Nguyen is a midland and mountainous province has rich forest potential.Thai Nguyen.
Classification as Thai Nguyen function of 3 forest types: special-use forests, protection forests and
production forests. Over the years, the unreasonable exploitation lead to deforestation, especially in
special-use forests and protection forests, leading to many plant and animal species are threatened
with extinction. The basic solution for each type of forest to exploitation, protection and sustainable
development of this resource should be done synchronously, including: policy solutions, solution
planning, afforestation solution, to improve incomes for local communities and communication
solutions to raise awareness for people.

Keywords: Protection forests, special-use forests, production forests, Thai Nguyen.
Ngady nhdn bai: 11.11.2020; Ngdy phdan bién: 22.11.2020; Ngdy chdp nhdn ddang: 15.12.2020.
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PHAT TRIEN DU LICH O KHU DI SAN VAN HOA THE GIOI MY SON
TINH QUANG NAM

Nguyén Thé Son', Nguyén Thi Hoai?

"Truong THPT Nguyén Hién, Duy Xuyén, Quang Nam
2Vién Su pham X& hoi, Truong Dai hoc Vinh
82 - Lé Duan, Vinh, Nghé An
Email: nguyentheson0984@gmail.com; hoaint@vinhuni.edu.vn

Tom tat

Khu Dén thap My Son la di san van héa mang gid tri toan cau, 1a mgt trong nhiing chizng nhan cho mgt
nén vin héa Cham trong thoi Ki ¢é dai con duge heu giiv ¢ Quang Nam. Khu di san ndy méi nam da thu
hit mét s6 luwong |on du khdch trong va ngodi nuwée dén day tham quan, nghién cieu, dem lai nguon thu
kha 6n va déng gop dang ké vio co cau GDP cua huyén Duy Xuyén dong thoi gop phan chuyén dich
co cdu kinh té cia huyén theo hiréng tich cuc. My Son ciing véi mét s6 dia diém du lich khéc sé gop
phan diea du lich ciia Duy Xuyén néi riéng va tinh Quang Nam n6i chung tré thanh nganh kinh té miii
nhon ciia dia phirong nhw muc tiéu ma Nghj quyét sé 08-NQ/TU cuia Héi ngh; tinh aiy lan thi: VI khoa
XXI vé phét trién du lich Quang Nam dén ndam 2020, dinh hwéng dén nam 2025 da dé ra. Thong qua
viéc tim hiéu thuc trang phat trién du lich cua di san van héa thé giéi My Son giai dogn 2010-2019, tac
gid dé xudat mét sé gidi phap nham thiic day sw phét trién cia diém du lich nay dé mang lgi hiéu qua
cao trong thoi gian toi.

Tir khoa: Phét trién du lich, du lich My Son, di san My Son.

I. PAT VAN PE

Khu Di san vin hoa thé giéi My Son la quén thé di tich Cham Pa thugc x& Duy Phu, huyén
Duy Xuyén, tinh Quang Nam, la mot kiét tac ghl dau 4n, chira dung nhirng gia tri lich str, vén hoa
khong chi cua Vuong qudc Cham Pa c6 dai ma con cia ca mot nén van héa khu vie Dong Nam A.
Ké tir khi dugc UNESCO cdng nhan 1 di san vin héa thé gioi nam 1999, My Son di dugc Uy ban
nhan dan tinh Quang Nam quy hoach, bao ton thanh diém du lich quan trong thu, hat du khach
trong va ngoai nudc. Tlem nang khai thac du lich tir khu di san nay la rat 16n va dong gop cua khu
du lich My Son di véi nén kinh té huyén Duy Xuyén hang nam kha cao, tuy nhién do tac dong
ctia cac nhan té chii quan va khach quan nén viéc khai thac va t chic hoat dong du lich ¢ day van
chwa twong xing véi thé manh vén co.

Mot s6 nghién ctu, thong ké vé du lich My Son da duoc cdng bd nhu: tiém ning phat trién
du lich [6, 8], tinh hinh phét trién du lich hang nam [2, 4], ngudn vén dau tu tu bd di tich va co sé
ha tang [1],... Can thiét c6 su nghién cttu mot cach hé thong, cap nhat sy phét trién cua du lich My
Son, tir viéc chi ra thé manh phat trién dén phan tich thuc trang khai thac thé manh do trong béi
canh hién tai, d& xuat mot sé giai phap dé du lich M§ Son phat trién bén viing trong twong lai.

Dé giai quyét yéu cau trén & di san van hoa My Son, mot s6 phuwong phap da dugc chung toi
sir dung nhu: thu thap, xu Ii s6 liéu tir cac co quan phu trach nganh du lich cua tinh Quang Nam,
nhét Ia tir Ban Quan 1y diém du lich My Son; khao sat thuc dia dé nim bt duoc thuc té cong tac
bao ton, tring tu di tich, xay dung co sé ha tang tai diém du lich; thong ke, phan tich tai li¢u, sb
ligu dé c6 buc tranh thyc trang phat trién ciia nganh trong mét giai doan; so sanh, tham van dé rat
ra nhitng két luan can thiét vé quy luat phat trién cua du lich, & xuét cac giai phap phat trién cua
du lich M§ Son trong giai doan tiép theo.
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I1. THUC TRANG PHAT TRIEN DU LICH O DI SAN VAN HOA MY SON
2.1. Nhirng lgi thé ciia My Som trong phat trién du lich

M3 Son dugc xem 1a mot trong nhitng diém du lich quan trong khéng nhiing cua tinh Quang
Nam ma con cua qudc gia véi khoang 70 dén thdp mang dam nghé thuat diéu khic Cham, hoi tu
duogc nhiéu phong cach nghé thuat kién tric, mang tinh lién tuc tir phong céach c6 thé ky VII dén
thé ky VIIL. Khu dén thap nay dwgc UNESSCO cong nhan 1 di san vin hoa thé giéi, mot trong
23 di tich qudc gia dic biét quan trong cua Viét Nam. Di san nam trong mot thung ling ¢ ving dia
hinh d4i nti ngdn cach voi khu dan cu sinh séng da tao nén vé dep hoang so, su huyén bi, mé hoic
dbi véi du khach khi dat chan t6i day.

Tai nguyén sinh vat phong pht véi hé cay rang cua vung nhiét doi, nhiéu loai dong thuc vat
c6 gia tri, tr hé thyc dong vat cua Vung nai dén ving dam Iay, ven subi trong thung ling da hinh
thanh nén h¢ sinh théi da dang giau cd, tao cho du khach bau khong khi trong lanh, gan giii voi
thién nhién d6 1a loi thé ¢& My Son phat trién loai hinh du lich sinh thai.

Cach Pa Nang khong xa, gan d6 thi co6 Hoi An nén du khach khi tham quan, nghi dudng ¢
nhitng noi nay c6 thé biang dudng 6 t6, duong sit téi My Son tao thanh cac tour, tuyén du lich.
Mang Iudi thong tin lién lac hién dai da dugc két ndi trong va ngoai diém du lich, hinh anh khu
dén thap My Son da dén gan hon véi du khach.

Hién nay, tinh Quang Nam ciing nhu huyén Duy Xuyén da c6 nhiéu chinh sach thac day du
lich My Son phat trién hon nira, bang viéc tang ngudn vén dau tu cua nha nudc, thu hit dau tu tir
bén ngoai nham cai tao, xay dung nhiéu hang muc méi, tao ra cac san pham du lich doc dao, .

2.2. Thuc trang phat trién
2.2.1. Khéach du ljch

Giai doan 2010-2019, s6 luong khéach du lich dén My Son tang 2,1 1an, téc do gia ting trung
binh ndm dat 8,6 % (toan tinh téng 3,26 1an; toc d¢ gia tang trung binh nam 1a 14,0 %). Trong co
cau so luot khéch du lich toan tinh thi ti trong cta khu du lich My Son ¢6 xu hudng giam, tir 8,4 %
nam 2010 xudng 7,3 % nam 2015 va 5,4 % nam 2019.

Bdng 1. Sé lwot khach du lich dén Qudang Nam va My Son giai doan 2010-2019

(Pon vi: Nghin lugt nguoi)

Nim 2010 2013 2015 2017 2019
My Son 200,5 229,6 282,2 355,3 423,0
Toan tinh 2.392 3.437 3.850 5.350 7.790

Ngudn [2], [4]

6 thang dau nam 2020, My Son Chi d6n hon 96 nghin luot khach, dat hon 21 % so véi ké
hoach (khach chu yéu dén trong 3 thang dau nam khi dich Covid-19 chua bung phat) [9].

Trong s6 luogt khach dén My Son thi khach quéc té chiém phan Ién va dang ting 1én, giai
doan 2010-2019 ting 2,76 1an (toan tinh ting 4,0 1an); khach noi dia thip hon nhiéu va c6 xu
huéng giam, ca giai doan nay giam 1,4 lan (trong khi toan tinh ting 2,5 1an); vé& co ciu khéch cua
diém du lich thi khach qudc té ti trong ndm 2010 chiém 68,1 % dén nam 2015 1a 81,4 % va nim
2019 1én 89,3 %; diéu nay cho thiy duoc st thu hit cia khu dén thap ddi véi du khach qudc té 1a
rat 16n va du béo trong thoi gian t6i s6 lwot khach qudc té dén day con nhiéu hon nita. Tuy nhién
trong co cau khach qudc té toan tinh, ti trong khach quédc té dén véi My Son lai khdng on dinh,
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ndm 2010 1a 11,7 % dén nam 2015 tang 1én 12,2 % va nam 2019 giam xudng con 8,1 %; trong co
cau khéc’h noi dia toan tinh thi ti trong khach noi dia caa khu du lich nay giam nhanh tir 5,2 % nam
2010 xuong 2,7 % nam 2015 va 1,5 % nam 2019.

100%
80%°

60%

m khach nbi dia
m khach quoc té

0%
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Biéu do 1. Co cdu khach du lich dén My Son giai doan 2010- 2019 [tac gid tinh toan tir 2, 4]
2.2.2. Doanh thu du ljch

Doanh thu ctaa khu du lich M§ Son lién tuc ting va tang nhanh qua cac nam, tr nam 2010
dén 2019 ting 6,4 1an (toan tinh tang 5,7 14n) [2], [4], toc dd ting trung binh nim 1a 22,9 %. S0 V&i
sb luong khéach cua diém du lich thi doanh thu ting nhanh hon tir d6 da thé hién duoc hiéu qua
kinh té ma diém du lich mang lai. Trong co c4u doanh thu ciia khu du lich My Son thi doanh thu
qua vé chiém ti trong 16n nhét, trong khi d6 doanh thu ban hang va doanh thu thuyét minh ti trong
rat thap. Nam 2019, doanh thu qua vé chiém 90,7 %, doanh thu dich vy ban hang chiém 8,8 %,
doanh thu thuyét minh 1a 0,4 %, s6 con lai 1a doanh thu khéc [2]. C6 thé thiy rang, hoat dong du
lich & My Son chu yéu tap trung vao tham quan, nghién ctru, cac loai hinh khéc nhét I1a kinh
doanh, buén ban cac mat hang luu niém, cac san pham ndng nghiép, tiéu thi cong nghiép dac sac
cta dja phuong van con han ché, ...
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Biéu do 2. Doanh thu cia diém du lich My Son giai doan 2010 — 2019 [2]

2.2.3. Co s0 luu trit du ljich
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Tinh dén ndm 2019 méi c6 mot khach san My Son Heritage Resort and Spa (thudc Cong ty
Trach nhiém hiru han Minh Phan) & phia ngoai khu dén thap dat chudn 4 sao vé6i 40 phong, 5 villa
va khu spa gém 17 phong [2]. Khach san chat lugng cao Minh Phan budc dau da thu hat, dap tng
nhu cau luu tri cia du khach, cing véi sy ra doi ciia lang Homestay véi 5 ho dan kinh doanh da
tang thém sb co s luu tra dat chat lugng cho diém du lich My Son.

Thot gian qua co s¢ luu tra trén dia ban c6 tang 1én nhung con cham, hiu qua hoat dong cua
mot vai co so khong cao, nguyén nhén chinh 1a do phan 16n khach dén My Son thim quan roi roi
di trong ngay, dén Pa Nang hodc Hoi An dé luu tri boi ¢ cac dia diém nay c6 nhiéu san pham du
lich vé dém thu hat du khach hon so v6i My Son. Khach luwu trt tai My Son cha yéu 1a cac nha
khoa hoc, cac ca nhan dén dé nghién ciru, tim hiéu chuyén dé vé gia tri van hoa ciia khu dén thap,
tuy nhién sd luong khong nhiéu.

2.2.4. Lao dong du lich
Bdng 2. Lao dong truc tiép cua khu du lich My Son giai doan 2010- 2019 [2] (PVT: Nguoi)

Nim 2010 2013 2015 2017 2019
Téng so 94 93 106 166 178
Lao dong tryc tiép 64 63 76 126 128
Lao dong gian tiép 30 30 30 40 50

Giai doan 2010-2019 s6 luong lao dong cua diém du lich My Son ting 1,9 1an, tuy nhién téc
d6 gia tang trung binh ndm con thap, chi c6 7.4 %. Trong d6 lao dong dang lam viéc truc tiép c6
téc do gia ting trung binh ndm 1a 8 %; lao d6ng gian tiép 12 5,8 %. Do san pham du lich chua that
phong phu, mot sé dich vu du lich nhu ban hang, dich vu in udng con han ché 1a nguyén nhan
chinh ly giai lao dong gian tiép con it va ting cham.

Vé chit luong lao dong, nam 2019 trong tong s6 128 lao dong tryc tiép thi trinh d6 dai hoc la 42
nguoi (chiém 32,8 %), cao dang 9 ngudi (7,0 %), trung cap 22 ngudi (17,2 %), s6 con lai 14 lao dong
phé thong (43 %) [2]. V& trinh d6 chuyén mén, nam 2019 trong s6 128 lao dong tryc tiép do thi co 7
lao dong trinh d dai hoc vé du lich (chiém 5,5 % tong s6 lao dong), 15 lao dong c6 ching chi bdi
dudng nghiép vu du lich (11,7 %), s6 con lai chua duge dao tao bdi dudng véi ti trong rét cao (82,8 %).
Ciing trong ndm 2019, s6 lao dong c6 trinh do ngoai ngir con it, chi ¢6 7 lao dong co trinh d6 dai hoc vé
tiéng Anh (chiém 5,5 % tong s6 lao dong) [2]. My Son 1a di san van hoa thé giGi vai thi truong khach
da dang, song lao dong co trinh d6 ngoai ngir con it, chi yéu 1a tiéng Anh trong khi cac ngoai ngir khac
hau nhu khéng co, didu d6 da 1am can tré d6i véi hoat dong du lich.

Lao dong gian tiép tham gia hoat dong chu yéu la kinh doanh buén ban trong va phia ngoai
diém du lich cting véi mét sb dich vu du lich khéc véi trinh @6 phd théng 1a chinh.

2.2.5. San pham du lich

Nham muc dich khai thac loi thé cua di san vin hoa thé gidi, thoi gian qua ngoai viéc phét
trién san pham du lich thim quan, nghién ciru khu di san, mot s san pham du lich doc dao da
duogc phét trién noi day, cu thé Ia:

Thu nhét san pham du lich biéu dién vin nghé dan gian Cham voi su da dang cua céc tiét
muc: mua trong hoi, mia apsara 4 diéu, doi nudc, dap lta, cung nhiing tiét muc biéu dién keén

saranai, tréng gindng,... San pham du lich nay d tao sy khac biét, méi la cho diém dén dong thoi
g6p phan bao ton va phét huy gié tri van hoa Cham, tao thém strc hut cho diém du lich My Son.
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Thi hai, tham quan va trai nghiém di san bang xe dién, day 1a loai hinh du lich than thién
V41 méi truong, phat trién theo hudng du lich hién dai, tao cho du khach cam giac thoai mai khi
kham phéa khong gian canh quan khu di tich.

_ Thir ba, bicu dién dét tho cm Chim do céc ngh¢ nhan, ¢6 gai Cham thé hién da tai hi¢n lai
nghé truyen thong wom to dét lua d€ tao nén trang phuc truyén thong cua dong bao Cham. Qua cac
san pham dét tho cam nay du khach thay duoc ban tay tai hoa, sy ti mi, sang tao cua ngudi Cham
xua trong tirng san pham.

Thir tu, chup hinh qua vé tham quan ciing 1a mét san pham dy Iichvdéc biét gitp du khach
luu gite nhf{ng k@ niém vé chuyeén di, diém dén. Pay la mot trong so it diém du lich con st dung
loai vé truyén thong va duoc du khéch thich tha.

_ Thir ndm, thuyét minh di tich 1a san pham du lich mang tich ddc thu doi véi My Son c6 vai
tro rat quan trong, qua bai thuyet minh cua huéng dan vién du lich du khach s€ c6 co hoi kham pha
nén van hoéa Cham Pa ryc ro.

Thir sau, ban hang luu niém véi su da dang cia cac san pham lang nghé truyén thong, san pham
Cham va dia phuong. Ngoai cac san pham mang tinh du lich nhu cac mét hang thu cong mi nghé con
¢6 c4c san pham mang tinh ddc trung tir cong dong dia phuong ving di san nhu dau chéi thwong hiéu
M Son, ché 1a dung, 14 v6i, dau me, tram Ngoc Linh, gém La Thap, to lua M Chau, ...

2.2.6. Cong tac quan 1y, qudng bd, xiic tién du lich

Ban Quan ly di san - diém du lich My Son chuyén trach vé& quan ly bao ton, bao tang, tring
tu, ton tao, phat huy céc gi tri cia khu dén thap phuc vu du lich. Bong thoi thuc hién cac hoat
dong hop tac quéc té, tranh tha duoc su hd trg vé chuyén mdn va tai chinh tir cac to chie quoc té
trong viéc trién khai cac nhiém vu bao ton va phat huy gia tri di san.

Hang nam di san My Son dugc dugc quang ba véi cac hinh thirc da dang (bao viét, phim,
poster,...) va dugc truyén thong rong rii boi bao, dai tir dja phuong dén Trung uong. Trong do,
déang cht y la tap Thong tin nghién cttu bao ton My Son (tip gip) dugc bién tap bang 4 thur tiéng,
hé thdng bang biéu tryc quan tai ngd ba Nam Phudc, trung tim Hoi An, Pa Nang, thay dbi giao
dién webesite, da dang n6i dung thong tin trén trang tin Ban Quan ly, cung cép tu liéu thuc hién
phéi hop véi dai truyén thanh huyén nham quang ba, gido duc ve gia tri di san dén nguoi dan trén
dia ban ciing nhu ban bé trong nudc va qudc té.

Thuc hién thanh cong cac Pém nghé thudt cac chuong trinh chinh tri ciia tinh Quang Nam
va dia phuong Duy Xuyén, chuong trinh gdy quy cua cac dia phuong ving di san nhu Duy Phu,
Duy Tan, Duy Son, Son Vién, Qué Trung, 1& hoi Ba Thu Bon,... d¢ lai nhiéu 4n tuong vé tinh
chuyén nghiép va sy dau tu. Dic biét 1a 2 sy kién Trung bay chudi d1 san thap Chiam céc tinh mién
Trung va Bém ngh¢ thuét “Huyén thoai Apsara” trong 1& hoi Festival Di san Quang Nam dugc
truyén hinh tryc tiép trén song QRT.

2.2.7. Péu tw du lich

Ngudn vén dau tu cho diém du lich My Son lién tuc ting ting 18n, voi toc do gia ting trung
binh nam dat 11,3%/nam. Ngubn vén déu tu tai di san cho co sé ha téng 1a 5,6 %, cho trung tu, ton
tao di tich 1a 20 % trong tong ngu0n vén dau tu toan huyén. Ngudn von dau tu cho My Son chii
yéu tir chuong trinh muyc tiéu qudc gia, ngudn ngan sach Nha nuéc cua tinh Quang Nam, huyén
Duy Xuyén, tir kinh phi hoat dong su nghiép cia Ban Quan 1y diém du lich, ngudn vén tai tro cua
nude ngoai, trong d6 von tai tro tir nuwéc ngoai chiém phan Ién. Riéng von cho xay dung co sé ha
tang tai khu di san cha yéu tir kinh phi hoat dong sy nghiép cua Ban Quan 1y diém du lich va tir
céc ¢4 nhan, doanh nghiép trong huyén dau tu [1].
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Bdng 3. Nguon vén ddu tw cho diém du lich My Son giai dogn 2010- 2019 [1] (PVT: Ti dong)

Nim 2010 2013 2016 2019
Tong s6 11,6 26,5 29,7 30,5
Co s ha tang 8,3 18,5 15,2 13,5
Trung tu, ton tao di tich 3,3 8,0 14,5 17,0

Trong dé én “Quy hoach bao ton va phat huy gia tri khu di tich My Son giai doan 2008-
20207, tong ngudn vén dau tu cho du an la 282 ti dong [5]. Tuy nhién, cho dén nay téng vén méi
thuc hién duoc la 79 ti dong, trong d6 v6n ngan sach Nha nuéc 12 9 ti dong [7].

Giai doan 2015-2019, tir ngudn kinh phi hoat dong su nghiép, Ban Quan ly khu dén thap da
dau tu trén 15 ti dong cho viéc mua sim trang thiét bi, gan 20 ti ddng cho cac cong trinh ha tang
giao thdng: nang cap dudng ndi bo Khe Thé, duong tir Nha Doi di khu thap E va F; mua sim 13 xe
dién phuc vu cong tac trung chuyén, 01 xe 30 chd phuc vu nhiém vu co quan; trang bi cac thiét bi
phuc vu du lich; cai tao ha tang bén ngoai khu vuc Khe Thé nhu: xdy mdi cong trinh vé sinh, béi
xe, nha ban vé, cong soét vé, nha dich vu da nang, dap ngin nudc Thach Ban,... [2].

2.2.8. Surlién két du lich (tuyén du lich)

Diém du lich My Son di lién két véi cac dia diém c6 gia tri van hoa sinh thai khac cua dia
phuong nhu cac di chi vin héa Sa Huynh, thanh Tra Kiéu, cum di tich Chiém Son; Khu sinh thai Duy
Son, lang Tra Nhiéu,... ké ca lién két v6i Dai Binh (Nong Son) [6], qua d6 khai thac t6t hon tiém
ning cua khu dén thap My Son ciing nhur cac dia diém du lich khac véi muc dich hd tro 13n nhau ciing
phét trién. Bén canh mot sb tour/tuyén du lich dia phuong di hoat dong nhu Tra Kiéu - Thuy dién
Duy Son - My Son, Khu Sinh thai Tra Nhiéu - Tra Kiéu - Thiy dién Duy Son - My Son dén nim
2018 diém du lich My Son di dwa cac tour My Son - Thach Ban, My Son - Thach Ban - Dai Binh
(Nong Son) vao hoat dong, cung veéi viéc vuc day lang du lich cong ddng homestay va phat trién cac
san pham vé ndng nghiép, lang nghé ctia dia phuong 1am hang luu niém [8].

Nam trén con duong di san mién Trung, day 1a loi thé dé My Son lién két voi Hoi An, Pa
Néng hinh thanh céc tuyén du lich nhu: tuyén Pa Ning - Non Nu6c - Hoi An - My Son (80 km);
tuyén Pa Ning - My Son - My Khé - Quang Ngéi - Sa Huynh (450 km). Cac tuyén du lich nay da
g6p phan lam ting luong du khach dén véi My Son nhét 1a khach quéc té trong thoi gian qua.

2.3. Panh gia chung

2.3.1. Két qud dat duroc

T vigc phan tich thyc trang phat trién cia diém du lich My Son giai doan 2010-2019, ¢6 thé
rat ra mot so két qua dat dugc nhu sau:

Vi gia tri la di san van hoa thé gidi, so lugt khach du lich dén voi My Son ngay cang ting
dac biét 1a du khach quoc te, thi truong khach du lich ngay cang da dang;

Nguon nhan lyc c6 xu huéng ting 1én ca vé sb lugng va chat luong, ti 1¢ lao dong co trinh
do kha cao, lao dong truc tiep dat 57 % tur trung cap tré 1én (ndm 2019) bude dau da dap ing dugc
su phét trién cua diém du lich;

Co sé kinh doanh du lich va su dau tu vé tring tu, ton tao di tich, du tu vé co s& ha tang, co
s& vat chat ki thuat cua My Son c6 su tién trién, dap ing co ban cac hoat dong phat trién du lich
ctia dia ban. Cong tac quan ly, x(c tién, quang ba cho diém du lich c6 nhiéu doi méi tao nén tang
cho du lich My Son phat trién xing tam di san cta nhan loai;
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Hinh thanh nhiéu san pham du lich dic sic mang du 4n ciia khu dén thap, dic trung cho
nén van héa Cham Pa tao sy hap dan du khach trong va ngoai nuwéc. My Son ciing da lién két voi
cac dia diém du lich trong va ngoai dia phuong dé hinh thanh cac tour/tuyén du lich nham muc
dich tang hiéu qua kinh doanh cho diém du lich.

2.3.2. Han ché

Téc do gia ting khach du lich & My Son cham hon nhiéu so véi toan tinh, i trong khéach cia
dia phuong so vai toan tinh dang c6 xu huéng giam xuéng, do anh hudng caa dich Covid-19.

Viéc thu hit céc c& nhan, doanh nghiép dau tu cho diém du lich van con han ché. Co s kinh
doanh du lich nhu hé théng khach san, nha nghi, cac co sé kinh doanh an udng tai diém du lich
phan 16n da dat tiéu chuin nhung con it, nguon vén dau tu cho dé cai tao, tu bd cac hang muc
trong diém du lich chua dam bao tir d6 da anh hudng dén hiéu qua hoat dong cua diém du lich.

Ngudn lao dong tuy di ting 1én nhung van con it v& s6 luong, trinh d6 chuyén mén du lich
van con han ché, trinh d6 ngoai ngit chwra dam bao, chua da dang vé cac ngoai ngit dé dap tng thi
truong khach du lich phong pha.

Céc san pham du lich da hinh thanh song chua that phong phii dé c6 thé phat huy téi da loi
thé cua dia phuwong, nhat 1a chua tao ra duoc san pham du lich vui choi, giai tri vé dém dé thu hat
khach Iuu tra. Viée lién két giita san pham du lich véi cac lang nghé dia phuong chua twong ximg
v6i tiém ning va thé manh din dén mot s6 san phdm du lich, dic biét 1a cic mit hang lwu niém
chua déap mg su ky vong ma dé an phat trién du lich huyén Duy Xuyén d¢ ra.

III. MOT SO GIAI PHAP PHAT TRIEN DU LICH MY SON TRONG THOI GIAN TOI
3.1. Nang cao nhan thire va ddi méi tw duy vé phat trién du lich [6]

Xay dyng chuong trinh, ké hoach phii hop dé tuyén truyén, van dong ngudi dan, doanh
nghi¢p, cong dong chung tay phat trién du lich nham nang cao nhan thic va thay doi tu duy ve
phat trién du lich va y thirc bao vé di san, moéi trudng caa diém du lich.

3.2. Ting cwdng cong tac quan Iy nha nwéc vé du lich [6]

Néang cao nng luc, hiéu qua diéu hanh, quan Iy cia cac cap chinh quyén néi chung va Ban
Quan ly Khu Du lich My Son néi riéng dé thac day du lich phat triéen.

Tang cuong quan 1y nha nude trén céc linh vuc an ninh trét tu, an toan xa hoi, an toan dau
tu, khai thac tai nguyén, bao v¢ sy trong lanh cia mdi truong tu nhién, duy tri sy hap dan doi voi
cac nha dau tu va khach du lich doi véi diém du lich My Son. Thuc hién cdng tac quan ly diem du
lich mot cach chat ché theo quy hoach, ké hoach, chuong trinh, dam bao tinh thong nhat, thuan loi
va hiéu qua trong cong tac quan ly.

Hoach dinh ké hoach phan ky dau tw, phat trién hop Ii cho timg giai doan dam bao st dung hop li
tai nguyeén, tict kiém von, can doi nhu cau du lich nang cao hiéu qua dau tu. Tiep tuc bo tri kinh phi,
trang thiét bi can thiét cho cong tac quan ly, quang ba vé du lich cua khu di san My Son,...

3.3. Ting cwdng cong tac xdc tién, quang ba, thu hat diu tw vao diém du lich [6]

M¢ rong va tang cuong lien két vai cac khu, diém du lich trong va ngoai dia phuong, cac
doanh nghi¢p Iir hanh d€ day manh quang ba ve di san vén hoa the gisi, khu du lich My Son voi
du khéch gan xa, hinh thanh céc tour/tuyén du lich dé tang so6 luot du khach va doanh thu.

Doi méi ndi dung, da dang héa cac hinh thirc va nang cao hi¢u qua cong tac xuc tién, quang
b, tuyén truyén, gidi thiéu hinh anh di san My Son trén cac phuong tién thong tin dai ching, xuat
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ban céc 4n pham, to chic cac sy kién van héa - du lich vé My Son dé khang dinh gié tri van hoa
ctia khu dén thap. Thong qua cac co quan bao chi truyen thong, c&c hang It hanh, trén trang web
chinh thuc cua Ban Quan ly Khu Du lich My Son va Cong thong tin dién tar caa Uy ban nhan dan
huyén Duy Xuyén dé ddy manh tuyén truyén, gisi thiéu vé di san van hoa thé gigi My Son, vé cac
quy hoach, dy an bao ton va phét huy gia tri cua di san.

Xuc tién kéu goi, tao diéu kién dé céc doanh nghiép vao dau tu phat trién cac dich vu du lich
tai My Son - Thach Ban nham muc dich nang cap co s ha tang, hinh thanh cac san pham du lich
méi. Tao diéu kién hd trg doanh nghiép khao sat, dau tu trién khai cac dy an vé du lich; timg budc
x& hoi héa mot sb dich vu tai khu di san va viing phu can.

3.4. Phét trién nguén nhan lwe dap &ng yéu cau phat trién caa diém du lich

Ra soat danh gia sd lwong va chat lugng ngudn nhan luc dé c6 ké hoach dao tao, boi dudng
phu hop. Bén canh viéc xay dung cac chuong trinh dao tao, tap huén, huéng dan vé nghiép vu
kinh doanh du lich can tranh tha sy hd tro cua cac co quan Trung wong, cua tinh, cac t chuc quéc
té va doanh nghiép dé thuc hién cac chwong trinh dao tao ngoai ngit, nang cao kha ning va da
dang cac ngoai ngit cho ngudn nhan lyc, mé cac 16p day nghé thuong mai - du lich tai dia ban
huyén Duy Xuyén theo hinh thirc lién két dao tao véi cac truong cao ding, dai hoc ¢ uy tin trong
nuéc nham muc dich nang cao trinh do chuyén mén cho nguén lao dong dap tng nhu cau phat
trién cua nganh du lich nhitng nam t6i, dac biét 1a doi ngii quan 1y, huéng dan vién du lich. Tép
trung xay dung doi ngll huéng dan vién chuyén nghiép hon, c6 kién thirc sau rong vé lich str, vin
hoa Chim, sin sang giai dap moi thac mac ciia du khach; c6 ki ning thuyet minh mach lac, linh
hoat, nhay bén va than thién, dem dén cho du khach sy hai long tuyét doi.

3.5. Hoan thién xay dung co sé ha tAng theo hwéng hién dai, than thién véi moi treong

Tép trung cho cong tac ha téng du lich, dau tu theo chiéu su, ra soat quy hoach céac vung 101,
ving dém nham chinh trang ha tang theo hudng phu hop. Tich cuc tranh thu v6n hd trg cia ngan
sach Trung wong, cua tinh, cua cac t6 chire quoc té va cac doanh nghiép dé dau tu xdy dyung co s& ha
tang cho diém du lich, trong d6 bao gdm ha tAng bén ngoai Khé Thé, cong vién vuon tuong tri an, hé
thong cac cong trinh phuc vu ha tang du lich dap Thach Ban nham hudng du lich dén cong dong.
Xay moi nha bleu dién vin nghé cung hé thong cac dich vu ha ting di kém nhu hé thong cac cong
trinh vé sinh, ha ting dudng di bén ngoai Khe Thé, ctra ngd vao khu di tich, cing cac diém nhan tao
mdi lién hoan vé canh quan xanh sach dep. Bén canh viéc huy dong von dau tu tir cc ngudn khac
nhau dé xay dung co s& ha ting mai thi can cai tao hién trang cii nham gitr duoc céc gid tri goc cua
khu di san, tranh mau thudn giita bao ton va khai thac, bao ton tich cuc va khai thac dat hiéu qua.

3.6. B4o ton, ton tao di san theo huéng phat trién bén viing

Trong thoi gian téi, hoat dong bao ton, ton tao di san can duoc ddy manh hon nita, nhét 1a
phai dam bao trong qua trinh ton tao can nghién ciu sir dung cac vat lidu phi hop c6 do bén viing
cao, ¢6 kha ning chéng lai dugc sy tac dong cua bién dbi khi hau hién nay dé tranh 1am ton hai dén
khu dén thap dong thoi khong lam mat di gi4 tri ban dau ctia cac khu thép.

3.7. Phat trién cac san pham va dich va du lich

Bén canh nhiitng san pham du lich di c6, cAn phat trién thém nhiu san phim du lich méi hap
dan tao nén su da dang, phong phu vé mit chung loai, hinh thanh mot sb san phém du lich méi vé
dém dé thu hat du khéach luu tra. T6 chiic dich vu ban hang luu niém cho khach tham quan, khai
thac t6i da cac nganh nghé truyén thdng ndi tiéng trong ving nhu gbm, dét lua,... San xuat cac mat
hang lwu niém mang tinh dija phuong truyén théng va dic thu cua nén vin hoa Cham, kinh doanh
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cac 4n pham vé My Son,... Xy dung cac chuong trinh khuyén mai vao nhitng dip 18, tét dé kich
thich thi truong, ting doanh thu ban hang. T chic cac tuyén du lich bang duong bo va duong
thuy bat dau tir thanh phd Pa Ning va pho ¢6 Hoi An di di tich My Son. Trong khu di tich, can to
chtrc phuong tién dua don khach vao dén tan tram don tiép.

3.8. Thuc ddy lién két phat trién du lich

Thuc hién cac giai phap trong phat trién du lich cong ddng, lién két voi xa Duy Pha nham
muc dich khai thac cac tiém nang du lich viing xung quanh, gin két cong dong ciing nhau lam du
lich dé chia s¢ quyén loi, gan trach nhiém [3]. Bén canh viéc thuc day nhitng méi lién két da duoc
dinh hinh va phat trién trén “Con duwong di san mién Trung” két ndi cac Trung tim Du lich Hué -
Pa Ning - Hoi An véi di san vin hoa thé gidi My Son; cac mbi quan hé truyén thong lién két khai
thac bao tang Cham (Pa Nang) véi véi Bao tang Véan hoa Sa Huynh - Cham Pa (Duy Xuyén) va
Di san vin hoa thé gioi My Son; lién két phat trién du lich véi cac diém 1an can nhu: Ling Doan
Quy Phi, lang Pai Binh, sudi nuéc ndng Tay Vién - Subi Mat - beo Le (thude Qué Son),... tiép
tuc mé rong lién két véi cac trung tm du lich trong nudc va quoc té thong qua viéc md vin phong
dai dién Du lich My Son & cac dia diém du lich, cac thanh phd 16n trong nude va nude ngoai nham
tim kiém thi truong khach, thuong xuyén trao doi thong tin, ki két thoa thuan nhan va giri khach
giita cac diém du lich véi nhau; xay dung va thuc hién nhat quan co ché, chinh sach dai ngd véi
cac dbi tac lien két.

3.9. Phat trién du lich My Son trong xu thé cong ngh¢ méi, hau Covid-19

Dich Covid-19 da tac dong manh mg, tryc tiép lam thay doi hanh vi caa khach du lich. Hién
nay du lich an toan, than thién méi trudng, du lich xanh theo huéng bén viing dang 1a xu huéng du
lich duoc nhidu du khach yéu thich hau Covid-19. Bé vuc day linh vuc du lich can thiét phai cd su
gan két, tng dung manh mé& cdng nghé sb, d6i méi sang tao. Chinh vi vay Ban Quan 1y diém du
lich M¥ Son can c6 bién phap ddy manh phét trién du lich thong minh va cic phuong phap chuyén
dbi s6 cho du lich, voi nhimg dinh huéng phét trién va md hinh kinh doanh méi; quang ba du lich
trong ky nguyén sé,... “Ngoai viéc kich cau du lich dé phuc hdi kinh té, viéc nang cao ning luc
canh tranh, d6n dau xu thé kinh doanh mai bang céc giai phap cong nghé, tu duy kinh doanh méi,
tao cac chudi cung (g méi, hinh thanh cac chudi gia tri dang rat cip thiét cho nganh du lich” [9]

IV. KET LUAN

Muoi ndm trd lai day (tr 2010 dén 2019) du lich My Son thuc sy da c6 nhiéu khoi sac. Tuy
nbién S0 vé[ tiem nang va loi thé ctia mot di san van hoa thé gidi thi hoat dong du lich cia My Son
van con nhiéu han che, chua dap ung theo ki vong.

Trong thoi gian téi, dac biét 1a dinh hudéng dén nam 2030, d¢ My Son phat trién xang tam
v6i mot di san thé gioi, diém du lich quéc gia can thuc hién déng bd cac giai phap da dugc dé xuat
VGi su vao cudc quyét liét caa cac cap ban nganh tir Trung wong dén dia phuong ciing nhu cac
doanh nghi¢p kinh doanh du lich va chinh nguoi dan ban dia.

LOI CAM ON

Trong qua trinh tim hiéu thyc trang phét trién du lich caa khu di san My Son nhém tac gia
xin chan thanh cam on sy gitip d& ciia So van hoa thé thao va du lich tinh Quang Nam, Ban Quan
ly khu di san M Son da cung cap nhitng sé liéu, tai liéu c6 lién quan phuc vu cho viéc nghién
ctru. Mic du da c6 nhidu cb ging song van khong thé tranh khoi nhitng thiéu sot, giai phap duoc
dé xuat con mang tinh chat dinh huéng, can dugc cu thé hon bang chuong tinh hanh dong, du &n.
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Vi vy, ching t6i rit mong nhan dugc nhirng v kién dong gop cua quy doc gia, sy quan tam cua
céc nha khoa hoc, cac nha quan ly va doanh nghiép dé du lich My Son phat trién xang tim voi
tiém nang va ky vong.
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Abstract

My Son sanctuary is a world cultural heritage. It is the remainder of the ancient Cham in Quang Nam.
This Heritage has attracted a large number of domestic and international tourists coming here to visit
or study, which is the major source of income. This income has contributed considerably to the GDP of
Duy Xuyen district and to the positive shift in economic restructuring. My Son as well as some other
tourists attractions will help to make tourism become the spearhead economic sector, particularly in
Duy Xuyen district and Quang Nam province in general. This aim has been stated in the 08 Resolution
of Quang Nam Provincial Party Committee, The 6" Provincial Party conference, XXIth-tenure, on
Quang Nam tourism development to 2020 orienting to 2025. Through the reality in tourism
development of the World Cultural Heritage, My Son in the period 2010-2019, the author proposes
some solutions to effectively promote the development of this tourist attraction in the years to come.
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CHUYEN DICH CO' CAU LAO DONG TiNH NGHE AN
THO'I KY HOI NHAP

Nguyén Thi Hoai

Nganh Su pham Dia li, Truong Pai hoc Vinh,
S6 82, buong Lé Duan, Thanh pho Vinh, Nghé An
Email: hoaint@vinhuni.edu.vn

Tom tat

Bai béo tdp trung phén tich s chuyén dich co cdu lao dgng tinh Nghé An trong giai doan 2009-2019
trén 3 phuong dién: theo nganh, theo thanh phan kinh té va theo lanh thé, chi ra su hop Ii ciing nhuw
bat hop 1y va ly gidi nguyén nhan, cung cdp can cir dé tim kiém gidi phap nham dam bdo sw chuyén
dich co cau lao dong cua tinh phu hop véi yéu cau phat triéen KT-XH trong bai canh héi nhdp.

Tir khéa: Co cdu lao déng, chuyén dich co cau lao déng, lao dong tinh Nghé An.

I. PAT VAN PE

Lao dong la yéu té dau vao khong thé thiéu dugc trong qué trinh san xuat va 1a mot trong
yéu td tac dong téi tang truong. Su thay ddi co ciu lao dong theo thoi gian trén cac phuong dién
nganh, thanh phan kinh té, khong gian anh huong quan trong dén ting truong va phét trién KT-XH
ctia mot 1anh thd.

Nghé An 1a mét tinh nam trong viing kinh té Bac Trung Bd, c6 nhiéu thuan loi cho phat trién
kinh té. Dan s cua tinh dung thir 4 trén 63 tinh thanh phd ca nude voi hon 3,3 tridu ngudi (sau
Thanh phb HS Chi Minh, Ha N6i va Thanh Héa) [I1.4]. Trong d6, nam 2019 luc lugng lao dong tir
15 tudi tro 1én cua tinh chiém trén 57,7 % dan sé cua tinh.

Céc bao céo vé lao dong cua tinh chi ra rang: nam 2009, theo khu vuc kinh té, lao dong
trong nganh ndng nghiép 1a 77,0 %, cong nghiép - xay dung 1a 10,0 % va dich vy 13,0 % dén nim
2019 tuong ung la 48 %; 21,2 % va 30,8 %; Theo thanh phan kinh té, nam 2009 lao dong khu vyc
nha nudc 7,4 %, khu vyc ngoai nha nudc 91,7 %, khu vyuc ¢ von du tu nude ngoai 0,9 % va dén
nam 2019 twong &ng 1 7,6 %; 91,1 %; 1,3 %; Theo lanh thd, giai doan 2009-2019, tiéu viing phia
Déng tir 62,1 % lao dong da ting 1én 64 %, tiéu ving Tay Bic ting tir 18,7 % lén 19,6 %, tiéu
ving Tay Nam giam tir 19,2 % xudng 16,4 % [11.1, 11.4]. Co c4u lao dong dang lam viéc phan theo
khu vyc kinh té, theo thanh phan kinh té va theo Ianh thd c¢6 su chuyén dich nhung chwa hop ly.

Co cu lao dong nhu vay dang han ché dén viéc khai thac tiém ning va chua dap tmg duoc
yéu cau phat trién kinh té - xa hoi cua tinh Nghé An. Do d6, dé dam bao co céu lao dong phu hop
VGi co cau kinh té cua tinh, phat huy tiém ning lgi thé, dua Nghé An tro thanh mot tinh kha dap
tng vai trd trung tam kinh té, vin hoa ving Bac Trung Bo thi viéc nghién ciru su chuyén dich co
c4u lao dong tinh, Pphan tich su hop li cling nhu bat hop ly va ly gidi nguyén nhan, lam cén ct tim
klem giai phap nham dam bao sy chuyen dich co cau lao dong cua tinh phu hop véi yéu cau phat
trién KT-XH trong bi canh hoi nhap 1a rat can thiét.

MGt sb phuong phap di dwoc ching toi sir dung dé dura ra duoc két qua cua bai bao bao gom:
thu thap, xu Ii s6 liéu tir cac so ban nganh tinh Nghé An nhur S¢ Lao dong Thuong binh va X hoi, Chi
cuc Thong k... ; théng ké, phan tich tai ligu, 6 liéu dé c6 nhan xét, két luan dam bao do chinh xéc cao
Vvé su chuyén d1ch co cAu lao dong cua tinh Ngh¢ An; so sanh, tham van dé c6 thé ly giai su chuyén
dich do, 1am can ctr dé tim kiém giai phéap giai quyét van dé trong giai doan tiép theo.

342


mailto:hoaint@vinhuni.edu.vn

KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

11. KHAI QUAT CHUNG VE LAO PONG NGHE AN

Nghé An la tinh c6 nguon lao dong ddi dao. Theo s6 liéu théng ndm 2019, Iyc luong lao
dong tur 15 tudi tré |én cua tinh la 1926,1 nghin nguoi, chiém 57,7 % tong dan so toan tinh. Trong
do, lyc lugng lao dong tr 15 tuoi tro 1én dang lam viéc Chiérq 98,9 % !uc lugng lao dong toan tinh
[11.2]. Bay la nguon luc quan trong anh huong dén su phat trién kinh té - xa hoi caa Nghé An.

Bdng 1. Dan sé va lao ddng tinh Nghé An giai doan 2009-2019

(Pon vi: nghin nguoi)

Chi tiéu 2009 2014 2019
Dan s trung binh 2934,0 3037,4 3337,2
Luc lugng lao dong tir 15 tudi tro 1én 1871,6 1936,7 1926,1
Lao dong tir 15 tudi tro 1én dang lam viéc 17179 19243 1904,4
Nguon :[11.2, 11.4]

Dan s6 ting, ngudn lao dong bd sung cua tinh hang nam l6n. Giai doan 2009-2019, trung
binh mo6i nam, luc luong lao ddng tang trén 5,4 nghin nguoi, toc do gia tang lao dong trung binh la
0,3%/nam.

Lao dong tir 15 tudi tré 1én dang lam viéc phan theo don vi hanh chinh trong tinh c6 sy khéc
nhau. Trong tong sé hon 1,9 triéu lao dong dang l1am viéc tai tinh nam 2019, cac huyén thi c6 sd
lao dong dong nhu huyén Dién Chau 181 nghin ngudi (chiém 9,4 %); Yén thanh 175 nghin ngudi
(chiém 9,1 %); thanh phé Vinh 169 nghin ngudi (chiém 8,8 %). Mot s huyén thi lao dong tap
trung rat it nhu Quy Chau 34,7 nghin ngudi (chiém 1,8 %); Ky Son c¢6 39 nghin ngudi (chiém 2,0
%); Con Cudng 40 nghin ngudi (chiém 2,1 %) [11.4].

Chat luong lao dong cua tinh dang timg budc dwoc cai thién. Nam 2019, ty 18 hoc sinh tét
nghiép trung hoc phd thong dat 95,7 %, luc luong lao dong biét chir dat 97,5 %. Xét trén binh dién
chung, Nghé An la tinh ¢6 luc lugng lao dong véi trinh d6 van hoa kha cao. Pay 1a diéu kién thuan
loi dé dao tao nghé chuyén nghiép.

Trinh d6 chuyén mén ky thuat cia nguoi lao dong da co sy cai thién nhung chuyén bién
cham. Ti 18 lao dong tir 15 tudi tré 1én dang lam viéc trong nén kinh té di qua dao tao (tinh lao
dong dugc cip chiing chi tro 16n) ¢6 xu huéng tang tir 12,7 % nam 2009 1én 20,7 % nam 2019.

Ti 1€ luc lugng lao dong da qua dao tao ¢ khu vuc thanh thi cao hon so véi khu vuc ndng
thon. Nam 2019, ti 18 lao dong tir 15 tudi tré 1én dang lam viéc hang nim da qua dao tao cua khu
vuc thanh thi 1a 47,7 % luc luong lao dong caa thanh thi. Trong khi d6, luc Iugng lao dong ndng
thon da qua dao tao chi chiém 16,9 % sd lao dong khu vuc nong thén [11.2]. Ty Ié lao dong c6 trinh
d6 chuyén mén k¥ thuat gitra cac don vi hanh chinh trong tinh c6 su khac biét. Noi ¢6 trinh do
chuyén mén ky thuat ctia nguoi lao dong cao nhat hién nay la thanh phé Vinh véi 59,2 %, tiép dén
1a thi x& Thai Hoa 24,8 %, thi xa Cira L0 23,1 %. Thap nhét 1a huyén Nghia Pan 9,0 %, huyén
Tuong Duong 9,6 %, huyén Qué Phong 9,8 %, huyén Quy Chau 10,1 %.

I11. CHUYEN DICH CO CAU LAO PONG
3.1.Chuyén dich co ciu lao djpng theo nganh kinh té

Co cu lao dong theo nganh kinh té & Nghé An c6 sy thay doi theo xu huéng chung cua thé
gidi va quoc gia. Giai doan 2009-2019, ti trong lao dong trong khu vyc ndng 14m ngu nghiép giam
tir 77,0 % xuong con 48,0 %, ti trong lao dong khu vygc cdng nghiép - xay dung tang tir 10 % Ién
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21,2 %. O khu vuc dich vy, ti trong lao dong c6 nhiéu bién dong nhung cé xu hudng ting tir 13 %
1én 30,8 % trong cung giai doan.

Nam 2009

Nam 2019
31%

ENong - 1am - thiy sin ¥ Cong nghiép - day dung = Dich vy W Nong - 1am - thiy san ¥ Cong nghiép - diy dyng ¥ Dichwy

Hinh 1. Biéu do Co cdu lao dong theo khu vuc kinh té tinh Nghé An nam 2009 va nam 2019

Ty 1€ lao dong trong nganh nong 1am ngu nghiép mac du da giam song con cao so vai mat
bang chung cua ca nudc (nam 2019 ca nuéc 35,3 %), ty 1¢ lao dong trong nganh cong nghiép
xay dung va dich vu ¢6 xu huong tang nhung chiém ti trong chwa twong ximg trong co cau kinh
té cua tinh.

Nguyén nhan nao Iy gia su thay déi ti trong lao dong theo khu vuc kinh té & Nghé An? Déi
v6i ndng nghiép, qué trinh cdng nghiép hoa - hién dai hoa da lam cho dién tich dat ndng nghiép bi
thu hep, trong d6 c6 dat dé xay dung cac an cong trinh cong cong, chuyén ddi muc dich st dung dé
xay dung khu cong nghiép, trung tam thuong mai,. . Mt dt - tu liéu san xuat chinh, mot bo phan
ngudi dan phai chuyén déi sang cac nganh nghé phl ndng nghiép khac.

Pong thoi, trong nhitng ndm gan day nho su phét trién cua khoa hoc ky thuat, tinh d ng
dung nhirng tién bo ky thuat hién dai vao trong qua trinh san xuit néng nghiép lam cho lao dong
trong nganh ndng nghiép duoc giai phong. Ngoai ra, do su phét trién cong nghiép véi viée ra doi
cuia nhiéu khu cdng nghiép da tao ra nhiéu viéc 1am méi trong linh vuc cdng nghiép va dich vu voi
muc thu nhap cao hon lam cho mot bo phan dan cu néng thon dac biét 1a lao dong tré bé ndng
nghiép chuyén sang cac nganh phi néng nghiép dé mong c6 cudc sdng sung tac hon.

Déi véi cong nghiép, tinh chu truong day manh san xuat céng nghiép, tang cuong Xuc tién
cong tac dau tu, giai quyet Vuong mac cho cac du an hoan thanh sém c6 san pham, phat trién kinh
té thi truong. Trong giai doan nay, nhiéu khu cong nghiép, xi nghiép cong nghiép, doanh nghi¢p
cng nghiép cua cac thanh phan kinh té khac nhau dugc hinh thanh va phat trién nén sb lugng lao
dong cong nghi¢p khong ngung dugc tang lén. Co cau nganh cong nghi¢p la nhitng nganh tham
dung lao dong nhu cong nghiép ché bién ché tao. Vi vay, nhu cau lao dong trong cong nghiép gia
tang. Su thay d6i co cdu san xuat cac nganh cong nghiép da kéo theo sy thay ddi trong co cau lao
dong cua céc nganh.

Dbi v6i nganh dich vu, ciing véi kinh té phat trién, mic séng nhan dan ngay cang cao nhu
cau vé nganh dich vy da dang, thu hut lao dong tir cc nganh khéc. Tinh Nghé An c6 thanh phd
Vinh 14 trung tdm thwong mai dich vu 16n cia tinh va cia ving Bac Trung B9, vai nhiéu nganh
dich vu duoc hinh thanh va phat trién nhu tai chinh, ngan hang, chung khoén, bat dong san,... va la
noi tap trung nhidu ngan hang, trung tdm tai chinh, thwong mai da thu hat mét luc luong lao dong
I6n, gép phan dua ti trong lao dong dich vu cua tinh gia ting.

344



KY YEU HOI NGHI KHOA HOC TRAI PAT, MO, MOl TRUGNG BEN VUNG LAN THU 1lI

- Chuyén dich co cdu lao déng nganh ndng - 1am - thaiy sdn

Trong khu vuc néng I1am thay san, xu hudng la giam ti trong lao dong ndng 1am nghiép, tang
ti trong lao dong trong nganh thuay san. Nam 2009, ti trong lao dong trong nganh néng Iam nghiép
14 95,6 %, dén nam 2019 chi con 90 %. Twong &ng ti trong lao dong trong nganh thay san tang tir
4,4 % 1én 10 %. Sy dich chuyén nay phu hop véi viéc phét huy loi thé cua tinh vé san xuat thiy
san ciing nhu viéc dap wng nhu cau cua thi truong va hiéu qua san xuat.

- Chuyén dich co cau lao déng nganh cdng nghiép

Trong khu vyc cdng nghiép, ti trong lao dong dang c6 xu huong chuyén dich phu hop véi yéu
cau cua thi truong va higu qua dau tu trong nganh cong nghiép cua tinh ndi riéng va cua ca nudc noi
chung. Co cau lao dong nganh cong nghiép Nghé An giai doan 2009-2019 c6 sy thay doi dang ké
theo hudng ting dan ti trong lao dong cong nghiép ché bién va giam dan ti trong lao dong cong
nghiép khai khoang, san xuat phan phdi dién, khi d6t va nude. Néu nhu nam 2009, ti trong cong
nghiép khai khoang 1a 14,7 %, cong nghiép ché bién, ché tao Ia 79,3 %, san xuét phan phéi dién, khi
d6t 14 6,0 % thi dén nam 2019 ti trong twong ung 12 5,3 % - 92,8 % - 1,9 %. Nhu vay, ti trong lao
dong cong nghiép ché bién, ché tao ting 13,5 %, ti trong lao dong lao dong nganh khai khoang giam
9,4 % va san xuét phan phéi dién, khi dbt giam 4,1 % tir nim 2009 dén 2019.

Bdng 2. Co cdu lao dgng cong nghiép trong cac doanh nghiép tinh Nghé An
giai dogn 2009-2019

Don vi:%
\ Nam 2009 2014 2019
Nganh
Tong s6 100 100 100
Cong nghiép khai khoang 14,7 7,9 5,3
Cong nghiép ché bién ché tao 79,3 87,3 92,8
Cong nghiép san xuat phan phéi dién khi nuéc 6,0 48 1,9

Nguén: Tac gia tinh toan tar [11.2]
- Chuyén dich co cau lao déng nganh dich vu

Co ciu lao dong trong ndi bo nganh dich vu ciing ¢6 su dich chuyén déng ké. Nganh thuong
nghiép, stra chira xe c6 dong co mac du ti trong lao dong c6 xu huéng glam trong co cau lao dong
nhém nganh dich vu, nhung van la nganh c6 ti trong lao dong chiém wu thé. Pay 1a nganh c6 thu
nhép binh quan dau ngudi cao nhat trong nhdém nganh dich vu ndi riéng va trong nén kinh té Nghé
An no6i chung. Nam 2019, thu nhap binh quén thang ctia nguoi lao dong lam cong an luwong trong
khu vire nha nudc cia nganh dat 11,6 tridu dong, cao gip gan 2 lan thu nhap trung binh chung lao
dong toan tinh, gap 3,2 lan so voi lao dong nganh c6 thu nhap thap nhat va gap 1,3 lan so véi lao
dong nganh cé thu nhap xép tha hai [11.2]. Mot s6 nganh c6 xu hudng giam ti trong lao dong nhu:
van tai, kho bai, dich vu luu tra va an udng, tai chinh, ngan hang, bao hiém,... thay vao dé 1a su
gia ting ti trong cia cac nganh: thdng tin va truyén thong, kinh doanh bat dong san, y té,... (bang
3). Pang chu y 1a sy ting nhanh ti trong lao dong trong nganh gido duc - dao tao, tr 1,4 % nam
2009 1én 11,1 % nam 2019.
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Bdng 3. Chuyén dich co cdu lao dong nganh dich vu trong cac doanh nghiép tinh Nghé An

giai dogn 2009 - 2019.

Pon vi: %
Nam

N 2009 2014 2019
Nganh
Tong s6 100 100 100
Thuong nghiép, sira chita xe c6 dong co 44,5 45,1 41,1
Van tai kho bai 17,7 16,3 10,6
Dich vu Iuu tra va an udng 8,0 8,1 8,9
Thdng tin va truyén thdng 45 2,9 1,0
Tai chinh, ngan hang va bao hiém 3,6 42 2,4
Kinh doanh bét dong san 0,5 1,1 0,9
Hoat dong chuyén mén, khoa hoc Cong nghé 13,3 11,4 0,6
Hoat dong hanh chinh dich vy hé trg 1,8 4,2 0,7
Giao duc - dao tao 1.4 2,1 11,1
Y té 2,3 2,6 3,8
Nghé thuat 1,9 1,7 0,2
Dich vu khéac 0,4 0,4 18,4

Nguon: Tac gia xi Iy tir [11.2]

Theo tirng cap huyén, thi co cdu lao dong theo nganh kinh té ciing c¢6 su khac nhau. Céc
huyén mién ndi c6 ty 1¢ lao dong tham gia & khu vuc | cao chiém trén 80,0 % tong s6 lao dong cua
dja phuong: Qué Phong (89,0 %), Ky Son, Con Cuong, Quy Chéu, Tuong Duong (déu trén 87,0
%),... Py 1a nhitng huyén hoat dong kinh t& chu yéu 1a san xuat ndng nghiép, luc luong lao dong

tham gia & khu vuc 11, 11 rat thap.
3.2.Chuyén dich co ciu lao dgng theo thanh phan kinh té

Nghé An ciing nhu nhiéu tinh khac trong ca nudc dang diy manh phét trién nén kinh té thi

truong, da dang héa thanh phan kinh té tham gia san xuét, kinh doanh. D¢ tao diéu kién thuc hign
chu treong dbi mai, mé cira theo huéng cong nghi¢p hoa, hién dai hoa, tinh da thanh lap nhiéu khu
cong nghiép, ban hanh nhiéu chinh sach uu dai d6i v6i nha dau tu, hoan thién co so ha tang,... Qua
trinh cong nghiép hoa duoc day manh, s6 lugng cac doanh nghiép, xi nghlep trong va ngoai nude
dén dau tu, phat trién san xuét, kinh doanh ngay cang ting nhanh. So lugng cac doanh nghlep ngay
cang tdng nhanh, dac biét la doanh nghiép ngoai Nha nuéc va co vbn dau tu nudc ngoai. Didu do
da tac dong toi su chuyén dich co céu lao dong cia cac thanh phan kinh té.

Bdng 4. Co cdu lao déng theo thanh phan kinh té ciia Nghé 4n giai dogn 2009-2019

(Pon vi: %)
Nam 2009 2014 2019
Tong sd 100 100 100
Khu vuc nha nudc 9,4 8,7 7,6
Khu vuc ngoai nha nuéc 90,3 90,3 91,1
Khu vuc ¢6 vbn dau tu nudc ngodi 0,3 1,0 1,3
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Trong co céu lao dong theo thanh phan kinh té tinh, ti trong chiém cao nhét va dang c6 xu
huéng tang 1a lao dong khu vic ngoai Nha nude. Nam 2019, lao dong khu vuc nay chiém 91,1 %
trong co cau lao dong (twong dwong v4i 1734,5 nghin ngudi).

Chinh sach khuyén khich dau tu, cac thii tuc hanh chinh vé thanh 1ap doanh nghiép ngay
cang thuan tién va don gian hon trudc, qua trinh co phan hoa, giao ban khoan hoac cho thué doanh
nghiép Nha nudc duoc day manh hon 1a cac 1y do 1y giai cho sy thay doi nay. Pong thoi ¢ cac co
s& san xuat kinh doanh, co ché tuyén dung lao dong linh hoat hon, nhanh choéng, it phu thudc vao
thu tuc hanh chinh rudm ra nhu khu vire Nha nuéc, lao dong dé dang tim kiém viéc lam.

Lao dong & khu vyc ¢6 von dau tu nudc ngoai ting tir 1,5 nghin ngudi 1én 25,3 nghin nguoi
giai doan 2009-2019, mdi nam tang 238,5 ngudi. Ti trong lao dong khu vuc nay ting twong wng tir
0,3 % lén 1,3 %. Sy chuyén dich nay dwoc ly giai boi chinh sach thu hut dau tw nuwéc ngoai cua
tinh, sy ra doi cua Luat Doanh nghiép, Lut Dau tu, kéo theo sy phat trién cia cc khu, cum cong
nghi¢p, sy mé rong ranh giéi va quy mo san xuét cua khu kinh té Pong Nam. ‘Nam 2009, trén dia
ban tinh ¢6 10 doanh nghiép ¢ von dau tu nude ngoai, dén nim 2019, con sb nay tang gan 6 lan
véi 58 doanh nghiép [11.2]. Viéc thu hat cac nha dau tur nudc ngoai vao hoat dong, gop phan giai
quyét viéc 1am cho ngudi lao dong cua tinh. Trung binh mdi nim c6 khoang 37 nghin lao déng cua
tinh duoc giai quyét viéc lam.

Ti trong lao dong khu vuc Nha nudc giam nhung khong nhiéu, nim 2009 13 9.4 % (tuong
duong 114.3 nghin nguoi) den nam 2019 giam xuong con 7,6 % (144,5 nghin ngudi). Bleu nay
phu hop véi xu thé phat trién nén kinh té thi truong c6 diéu tiét caa Nha nudc, chu truong sip xép
lai cac doanh nghiép nhiam da dang hda hinh thic so hiiu.

Co cau lao dong theo thanh phan kinh té Nghé An dang c6 sy chuyén dich theo dang dinh
huéng phat trién cac thanh phan kinh té véi sy ting truéng nhanh va gia ting ti trong cua khu vuc
kinh té ngoai Nha nudc, nhat 1a cac linh vuc thuong mai, kinh doanh bat dong san, giéo duc - dao
tao, van tai, kho bai, thdng tin truyén thdng, tai chinh, ngan hang, bao hiém. Khu vuc kinh té nha
nudc giam vé ti trong déng gop vao GRDP toan tinh tir 32,1 % nam 2009 xubng con 17,9 % nim
2019. Khu vuc ¢6 von dau tu truc tiép nudc ngoai gia ting dong gép cho GRDP tinh nhung ti
trong chwa dang ké. Nam 2019 khu vuc nay déng gop 1,9 % GRDP tinh.

3.3.Chuyén dich co ciu lao déng theo lanh tho

Cung véi tién trinh cong nghiép hoa - hién dai hda cua tinh, co cau lao dong theo 1anh thd &
Nghé An ciing c6 su thay doi nhat dinh. Co ciu lao dong theo thanh thi va néng thon ¢6 xu hudng
tang ti trong lao dong ¢ thanh thi, giam ti trong lao dong & ndng thén. Giai doan 2009-2019, ti
trong lao dong & khu vuc ndng thén giam tir 88,2 % xudng con 87,8 %, thay vao do 1a su gia ting
ti trong lao dong khu vyc thanh thj tir 11,8 % 1én 12,2 %.

Bdng 5. Chuyén dich co cau lao déng theo thanh th; - néng thon va tiéu viing ¢ Nghé An

giai doan 2009-2019
Don vi tinh: %

Lanh thé 2010 2014 2019
Thanh thi 11,8 12,1 12,2
No6ng thdn 88,2 87,9 87,8
Tiéu ving phia Dong 62,1 62,9 64,0
Tiéu ving Ty Bic 18,7 19,1 19,6
Tiéu viing Tay Nam 19,2 18,0 16,4

Nguon: TAc gia tinh toan ter [11.2, 11.4]
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~ Chuyeén dich co cau lao dong theo cAc ticu viing (tiéu ving phia Dong, tiéu viing Tay Bac,
tieu vang Tay Nam) cua Nghé An khdng kha quan hon sy chuyén dich lao dong theo thanh thi,
néng thén.

Tiéu ving phia Dong'?, ¢ ti trong lao dong cao nhét trong tng ngudn lao dong cua tinh va
dang c6 xu hudng ting, tir 62,1 % nam 2009 1én 64,0 % nam 2019. Tiéu ving nay c6 thanh phé
Vinh 14 trung tam kinh té - vin hoa - xa hoi cua tinh. Noi ddy dang dién ra qué trinh d6 thi hoa, tap
trung hau hét cac co s& xi nghiép coéng nghiép, tiéu thu céng nghiép, khu cong nghiép, cac trung
tam dich vu quan trong cua tinh nén c6 sirc hut ddi voi lao dong. Ngoai ra, cac huyén thi & day déu
c¢6 diéu kién tu nhién va kinh té - x& hoi thuan loi cho viéc phat trién kinh té cua tinh, do d6 dan cu
tap trung dong, cung cap ngudn lao dong lon.

Ti trong lao dong tiéu vung Tay Bac™ ting nhe tir 18,7 %, 1én 19,6 % trong cung thoi gian,
cao thir hai cua tinh vé tong nguon lao dong. Pay la mét trong nhiing tiéu vuing c6 nhiéu tiém ning
dé phat trién kinh té, nhét 1a chin nuoéi, trong cdy an qua, cdy cong nghiép va trong rirng. Vai su ¢o
mat cia nha may stra TH true MILK tai dia phan huyén Nghia Pan da thu hat mot lyc lugng lao
dong I6n khodng chi trong huyén, trong tinh ma con ¢ cac dia phuong khac trong nudc [11.5].

Bén canh sy gia tang ti trong lao déng cua hai tleu ving trén, tiéu vang Tay Nam® dang c6
xu huéng giam ti trong lao dong tir 19,2 % nam 2009 xudng con 16,4 % nam 2019. Tiéu Vung Tay
Nam 1a noi ¢é dia hinh khé phuc tap, d6i ndi cao chiém dién tich 1on. Diéu kién dé phét trién kinh
té kho khin, hoat dong san xuét phan I6n phu thudc vao tu nhién véi hoat dong ndng 1am nghiép la
cha yéu, thu nhap va muc sdng cia ngudi dan thap.

IV. PANH GIA CHUNG VE CHUYEN DICH CO CAU LAO PONG

Nhin chung, co cdu lao déng cua tinh Nghé An d3 c6 su thay déi theo hudng chuyén dich
ciia co cau kinh té va hoi nhap ca theo nganh, theo thanh phan kinh té va theo khong gian. Su dich
Chuyen lao dong da gop phan gop phan tich cyc trong cai thién nang suét lao dong va thuc day
chuyén dich co cau kinh té, nhat 1a co cau kinh té theo nganh va theo thanh phan kinh té (xem
thém bang 6).

Bdng 6. Néng sudt lao déng va co cdu kinh té tinh Nghé An giai dogn 2009-2019

Nam 2010 2014 2019

Nang suét lao dong (triéu | Toan tinh 20,4 32,0 43,0
dong/lao dgng) No6ng, 1am, thay san 18,1 18,5 19,2
Céng nghiép va xay dung 53,0 76,0 61,2

Dich vu 42,0 60,0 67,5

Co c4u kinh té theo nganh | Téng sb 100 100 100
(%) No6ng, 1am, thay san 30,5 26,0 22,4

Codng nghiép va xay dung 32,1 24,0 28,4

Dich vu 37,5 45,6 44,1

Thué san phim * 5,0 5,1

10°Bao gdm 10 huyén, thi, thanh phé: thanh phé Vinh, thi x4 Cira Lo, Hoang Mai, cac huyén: Dién Chau,
Yén Thanh, P6 Luong, Quynh Luu, Nghi Loc, Nam Dan, Hung Nguyén.

"' Bao gdm 6 don vi hanh chinh: Thi xa Thai Hoa va céc huyén: Nghia Dan, Quy Hop, Tan Ky, Quy Chau,
Qué Phong.

12 Bao gdom cac huyén: Thanh Chuong, Con Cubng, Anh Son, Tuong Duong, Ky Son.
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Nim 2010 2014 2019
Co cu kinh té theo thanh | Tong s 100 100 100
phan kinh t& (%) Nha nuéc 32,1 25,0 17,9
Ngoai nha nudc 66,6 69,2 75,1

Dau tur nudc ngoai 1,3 1,8 1,9

Thué san pham * 48 5,1

Nguon: tac gia xi ly theo [11.2].
Ghi ch: * Thué san phdam ndam 2009 khéng thong ké riéng.

Ning suét lao déng cac nganh déu c6 xu hudng ting, trong d6 ting nhanh nhat 1a khdi nganh
dich vy, day ciing 1a khoi nganh ¢ nang suat lao dong cao nhat va chiém ti trong cao nhat trong co
cau kinh te cua tinh.

Song song vai két qua dat dugc nhu trén, qua trinh chuyén dich co ciu lao dong theo nganh
chwa dap @ng voi yéu cau céng nghiép héa, hién dai hda va hoi nhap kinh té cua tinh, dic biét
trong nganh cong nghiép xay dung va dich vy. Hai nhom nganh nay dong gop trén 3/4 GRDP cua
tinh nhung lao déng chi chiém 53 %, trong khi d6, khu vuc 1 chi déng gop 22,4 % GRDP nhung
6 t6i 48 % lao dong toan tinh.

Co céu lao dong trong noi bo nganh dang dién ra theo hudng giam lao dong thu cong trinh
d6 thap sang nganh sir dung lao dong k¥ thuat, trinh d6 cao, nang cao chét lugng lao dong tuy
nhién téc d6 chuyén dich con cham. Tham dung lao dong phé thdng trong cac nganh kinh té cua
tinh con cao, don cir nhu nganh cong nghiép ché bién chiém 79,0 %.

Sy thay ddi co cau lao dong theo thanh phan kinh té chua theo kip yéu cau cua phat trién va
hoi nhap kinh té cua tinh, tao nén rao can Ién trong thu hit dau tu, nhat 1a dau tu nudc ngoai.
Trong béi canh hoi nhap quéc té, thu hat ddu tu nudc ngodi, luc luong lao dong hoat dong trong
khu vuc ¢6 vén dau tu nudc ngoai qua it, chét lugng chua cao, mirc do dap ung vé ngoai ngit con
han ché 1a mot thach thirc khdng nho ddi véi phat trién va hoi nhap kinh té cua tinh.

Chuyén dich co cdu lao dong theo lanh thd chuyén bién khong dang ké. S6 luong va chat
luong lao dong phan bd khong déu theo 1anh thd. Phan 16n lao dong tap trung ¢ ndng thon. Lao
dong c6 trinh do tap trung chi yéu ¢ thanh thi, & khu vuc ndng thon chu yéu 1a lao dong chan tay,
lao dong gian don, chit lwong thap. Hién trang nay da can tro rat 1on dén tién do d6 thi héa cua
tinh. Nghé An la mot trong nhitng tinh c6 trinh do d6 thi héa thap nhit ca nudc. Nam 2019, ti 1é
dan thanh thi ciia qudc gia 1a 34,7 %, ti Ié ndy ciia Nghé An chi dat 14,7 % [11.3].

Su tap trung lao dong ngay cang dong & ving dong bang - tiéu ving phia Dong, trong khi
hai tiéu viing con lai (thudc khu vic mlen nui phia Tay cua tinh) ti trong lao dong thap, nhat 1a tiéu
ving Tay Nam mot mat gy qua tai vé méi truong ciing nhu KT-XH cho ving dong bang, mat
khac han ché dén viéc khai thac tiém nang va phat huy loi thé & khu vuyc phia tay cia tinh. Dong
thoi, 1am tang khoang cach chénh léch trong phat trién giira céc tiéu vang trong tinh.

Qua thuc té nghién cuu chuyén dich co cu lao dong & tinh Nghé An, cd thé ly giai cho
nhirng ton tai trén bang mot s6 nguyén nhan chinh sau:

Luc lugng lao dong cua tinh Nghé An tré, dbi dao nhung trinh d6 tay nghé va chuyén mon
thip. Ti 1¢ lao dong qua dao tao ndm 2019 chi dat 20,7 %, thap hon con s trung binh cua ca nudc
(23,1 %) va thap hon viing Bac Trung Bo (22,7 %) trong cung thoi gian [I1.1, 11.3]. Thyc té dang
di2n ra & Nghé An trong nhiéu nim nay la trinh d6 vin héa cua lao dong kha cao nhung ti 18 lao
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dong qua dao tao thap - hién tuong “chay mau chat xam”, khi ma lao dong c6 chuyén mén k¥
thuat xuat cu hodc ddi twong lao dong ciia Nghé An duoc dao tao bén ngoai nhung khong vé tinh
lam viéc. Ti 1€ lao dong chwa qua dao tao con cao, dong nghia v&i chat luong lao dong chua dap
ng duoc yeu cau phat trién san xuat trong diéu kién cong nghiép hoa, hién dai hoa cua tinh. Pay
1a kh6 khan rat 16n ma tinh dang phai di mat.

Viéc thu hit vén ddu tu vao cac nganh cong nghiép, dich vu con cham. Co ché chinh sach
thu hat, kiém soat dau tu con han ché. Qua trinh phat trién cac khu céng nghiép, cum tiéu thu cong
nghiép, lang nghé con gap nhiéu kho khan, anh hudng dén viée 1am cho nguoi lao dong trong khdi
nganh cong nghiép, dich vu.

Diéu kién ty nhién khic nghiét, dia hinh kha phic tap, trinh d6 dan tri, trinh d6 phat trién
KT-XH c6 su khac biét 16n gitta ddng bang va mién nui, gitra thanh thi va ndng thon, gay khé
khin trong viéc phan bé ngudn lao dong. Nhitng huyén, thi cé ty 1& lao dong c6 trinh d6 chuyén
mén ky thuat cao Ia nhiing trung tdm kinh té, van hoa, xa hoi cua tinh. D6 1a nhitng noi c6 dan cu
déng duc, nhiéu trung tam céng nghiép, thuong mai, dich vy s6i dong, thu hit manh mé luc luong
lao dong co trinh d6 chuyén mén k§ thuat dén lam viéc.

Bén canh do, viéc phét trién dao tao chuyén mén ky thuat & tinh nghé An di ¢ nhirng budc
cai thién dang ké V6i su ra doi va phat trién cua 6 truong dai hoc, 10 truong cao déng va 8 truong
trung cap chuyén nghiép [I1.2]. Tuy nhién su mat can ddi trong co cau dao tao nghe & Nghé An
thuc sy la van dé cap thiét va can c6 chinh sach diéu chinh phu hop. Nghé An van dang va s& con
nhu cau vé lao dong chat lugng cao va lanh nghé, nhung thuc té hién nay luong cung khdng thé
dap ung duoc nhu cau d6. Pong thoi, két ndi cung - cau giira hé théng gido duc dao tao va co so
dung lao dong nhiam dap tng nhu cu vé sé luong va chat lugng cua thi trudng lao dong trén dia
ban tinh chua thuc su chat ché.

Ngoai ra, kha ning thich nghi chuyén d6i nghé nghiép cua mot bo phan lao dong rat thap,
nhét 1a lao dong ndéng nghiép; Cong tac dinh hudng nghé nghiép, hd trg diao tao chuyén dbi nghé
nghiép va giGi thiéu viéc lam chua dap tng yéu cau thuc tién; su két ndi gitra ngudi lao dong véi
ngudi str dung con han ché [11.5].

V. KET LUAN

Nam & phia Bic cua dai dat mién trung véi didu kién tu nhién khic nghiét, Nghé An di timng
budc khic phuc kho khan dé ¢d nhiing khoi sac trong phat trién kinh té. Tuy nhién, chuyén dich co
c4u lao dong dang 1a mot rao can 16n dé khai thac tiém nang, phat huy loi thé cua tinh. Mong rang
v6i bai viét nay, sé thu hat dugc sy quan tdm cuaa cac nha khoa hoc va cac bén lién quan trong viéc
hién ké dé Nghé An giai quyét hiéu qua khé khin vé co cdu lao dong, dap ung yéu cau vé phat
trién va hoi nhap kinh té cua tinh.

LOI CAM ON

Trong qué trinh tim hiéu vé chuyén dich co céu lao dong tinh Nghé An, tac gia xin chan
thanh cam on sy gitip d& cua cac co quan, ban nganh tinh Ngh¢ An trong viéc cung cap nhiing s6
lidu, tai lieu cling nhu mot SO tham van lién quan phuc vu cho viéc nghlen ciru. Mac du da cé
nhiéu c6 gang song bai viét van khong thé tranh khoi nhiing thiéu sét, vi vay tac gia rat mong nhan
dugc nhing y kién gop y cua quy ban doc dé nghién ctru dugc hoan thién hon.
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Abstract

The article focuses on analyzing the change of labor structure in Nghe An province in the period
2009-2019 on three aspects: by industry, by economic sector and by territory, indicating the
reasonableness, irrationality and explain the reason of them which provides a basis for finding some
solutions that to ensure the labor structure variation of the province to be suitable for socio-
economic development requirements in the context of international integration.
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