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Panh gia hién trang cong tac quan ly bao goi thudc bao vé thuc vt
sau sir dung tai cac tinh vung dong bang séng Ciru Long

Nguyén Mai Hoa, Tran thi Thanh Thay? ’
aKhoa Mdi truong, Truong Dai hoc Mo - Dja chat, Viét Nam

Ngay nop: 12/3/2020; Ngay chap nhan: 23/10/2020; Ngay ding: 20/12/2020

Tom tat

Bao bi thudc bao vé thyc vét sau sir dung khong duoc thu gom, xir Iy hop vé sinh dang gay
6 nhiém méi truong dat, nude va de doa toi suc khoe con nguoi ¢ cac ving néng thon nudce ta.
Theo két qua tong hop tir cac S NN&PTNT két hop véi diéu tra, khao sat va tham van cong dong
tai 12 tinh thudc ving dong bang séng Ciru Long da xac dinh duoc lwong bao goi thudc bao vé
thuc vat sau sir dung phat sinh nam 2018 13 1739,9 t4n, trong d6 An Giang 14 tinh c6 luong phét
sinh 16n nhat, chiém 34,6%, tiép dén 1a Kién Giang (21,1%); Dong Thép (17,1%); hai tinh Soc
Tring va Ca Mau chi chiém chua t6i 1% lugng bao g6i phat sinh. 60% bao gdi thudc bao vé thuc
vat la tai nylon; 38,96% la chai nhya va chi ¢ 1,04% la chai thuy tinh. Hién nay, 12 tinh da budc
dau thuc hién thu gom bao g6i thuéc bao vé thuc vat bang 3.143 bé thu dit tai ruong. Tuy nhién,
da s6 cac bé nay chua dat quy chuan theo thong tw 36/2015/TT-BTNMT. 33,22% bao géi thudc
bao vé thuc vat dugc thu gom va xir ly bang phuong phap dbt tap trung dam bao vé sinh moi
truong, con lai la do nguol dan tu dot tai ruong, d6t tai cac bé chira hodc chdn lap 1an véi rac thai
sinh hoat tai cac bai rac gay 6 nhidm méi trudng. Trén co sé thuc té do, bai bao ciing da dé xuat
mot sé giai phap dé giam thiéu luong phét sinh, dong thoi ting cuong cong tac thu gom va xir ly
bao g6i thudc bao vé thuc vat.

Tir khoa: thu gom, Xz 1y, bao bi, thuoc bao vé thyec vit, dong bang séng Ciru Long.

1. Pt van dé

Tai mot s ving nong thon nudc ta, tinh trang bao goi thudc bao vé thuc vat
(TBVTV) sau sir dung chua duoc thu gom, xir Iy ding quy dinh, vit bira bai trén dong
rudong, kénh muong dang 13 nguon gy 6 nhiém mai trudng kha nghiém trong, anh huong
dén heé sinh thai va de doa siic khoe cong dong. Theo wdc tinh, lwong bao bi TBVTV
thuong chiém khoang 14,86% so véi lugng thude tiéu thy, nhu vay mdi ndm chung ta da
thai ra méi truong khoang 15.000 tan bao bi céc loai. Theo két qua nghién ciu caa Vién
Bao vé thuc vat, lugng thudc con bam lai trén bao bi trung binh chiém 1,85% ty trong bao
bi, nhu vy mdi naim méi truong phai tiép nhan khoang trén 200 tin TBVTV. Luong
thudc nay sé gay 6 nhiém ngudn dat, nude va nhidm ban ndng san (Pham Thi Buéi, 2012).

Trén thé gici da c6 nhiéu md hinh thu gom va xur 1y bao bi TBVTV nhung c4c md
hinh nay chua thuc sy phu hop véi déc thu cua nén san xuat nho, khdng tap trung nhu Viét
Nam, cac nghién ciru trong nudc vé van dé nay cling con bi bo ngo. Nhiéu dia phuong
nhu Nghé An, Tuyén Quang, Vinh Long,... d4 to chtc thu gom va xir ly bao bi TBVTV
song mai chi & quy md nho. Chi cuc BVTV tai mot s6 dia phuong nhu Ha Noi, Hung
Yén, Vinh Phuc, Pha Tho, Hai Duong... di tap trung tuy@n truyén, van dong néng dan thu
gom bao bi TBVTV sau sir dung chira trong cac bé xi mang dat tai dong ruong dé cho tiéu
hiy, dac biét Ia tai cac ving san suit ndng san an toan. Tuy nhién, két qua cua cac md hinh
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nay ciing chua thyc sy giai quyét triét dé duoc yéu cau thu gom va tiéu huy bao bi sau sir
dung, phan dong ngudi dan van chua ¥ thirc viéc bé bao bi thudc vao hé. Vi viy, viéc
danh gia dé c6 cai nhin tong quan vé thyc trang tir 46 d& xuat cac giai phap kha thi dé nang
cao hiéu qua cong tac quan ly, thu gom, xir Iy bao goi TBVTV sau st dung 1a vén dé cip
thiét, dac biét 1a ddi voi ving ddng bang séng Ciru Long — vya lGa I6n nhat ca nuéc.

2. Poi twong va phwong phap nghién ciru
2.1. Péi twong, pham vi nghién ciru
Luong bao bi TBVTV sau st dung tai 12 tinh ving dong bang séng Ctru Long la:
Tién Giang, Bén Tre, Tra Vinh, Vinh Long, S6c Trang, Bac Liéu, Hau Giang, Long An,
An Giang, Bdng Thép, Kién Giang, Ca Mau (riéng thanh phé Can Tho chua duogc dé cap
dén trong nghién ctru nay do chua du didu kién thuc hién diéu tra, khao sat).
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Hinh 1: Ving dong bang séng Creu Long

2.2. Phwong phdp nghién ciru
2.2.1. Téng hop tai liéu

Céc thong tin, s6 liéu lién quan dén luong bao g6i TBVTV phat sinh, hién trang thu
gom, cac phuong phap xir Iy dang ap dung tai 12 tinh trong pham vi nghién ciru duoc thu
thap tir cac co quan chirc nang nhu: UBND, Chi cuc Trong trot va BVTV, S6 NN&PTNT,
Vin phong ndng thdn méi cac tinh. Két qua thu thap cia cac dia phuong dugc phan tich,
xir Iy va so sanh, tir d6 rit ra cac danh gia cuy thé.
2.2.2. Phuwong phdp diéu tra, khdo sét

Téc gia da tham gia diéu tra vé hién trang phét sinh bao géi TBVTV, cac théi quen
vé thai bo caa ngudi dan va cac giai phap thu gom, xu 1y & cac dia phuong trong pham vi
nghién cuu.
2.2.3. Phuong phdp tham van céng dong

Phuong phap nay dugc tién hanh théng qua phiéu diéu tra va phong véan vé thuc
trang phét sinh va cac giai phap thu gom, céng nghé xtr Iy bao g6i TBVTV. Ddi tuong
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tham van gdm: dai dién Co quan quan 1y Nha nuéc (UBND céc cip, Chi cuc Trong trot va
BVTV, S6 NN&PTNT), dai dién cac don vi thu gom, xir Iy va nguoi dan.

3. Két qua va thao luan
3.1. Hi¢n trgng phat sinh
3.1.1. Ngum goc

Két qua diéu tra, khao sét cho thay trong khu vuc nghién ctu, ngoai lGa con trdng
cac loai cay ngian ngay nhu: ngd, dd, cac loai rau xanh, hoa mau... va nhiéu khu vuc
chuyén canh cac loai cdy an qua nhu xoai, chom chém, nhan,... Trong nhiing ndm qua, do
tinh trang sau bénh Xuit hién véi quy mo ngay cang I6n va mirc do gay hai ngay cang cao
nén nhu cau st dung TBVTV trong san xuat ndng nghiép tai cac dia phuong hang nam
déu gia tang.

Theo phong van ngudi dan tai khu vuc nghién ctu, d6i véi lda mdi nam phun
TBVTV it nhit tir 4 - 5 lan/vy, sir dung ca thuc nudc va thude goi. Boi vai thude goi
thuong 150 - 300 /1000 m?, néu thude nude thuong sir dung loai 100 ml cho 1 sdo 5
thudce va loai 250 ml cho 3 sao. Véi hoa mau thi sb 1an phun thudc it hon do thoi gian sinh
truong cua cdy ngan. Véi quy trinh cham soc cdy an qua phtc tap hon, mdi nim ngudi
dan thuong phun thuéc diét co dai, thudc trir sau, bo day. Trén bao bi caa mdi loai
TBVTV déu c6 ghi liéu lugng phun song thuc té khi phun thubc ba con it khi tuan theo
quy dinh nay.

3.1.2. Hién trang
Két qua diéu tra va tong hop sb liéu tir UBND, Chi cuc Trong trot va BVTV, So
NN&PTNT céc tinh cho thay luong bao g6i TBVTV phat sinh trén dia ban 12 tinh
DPBSCL la 1739,9 tAn/nam.
Bdng 1: Luong bao bi TBVTV phét sinh

TT Tinh Lwgng bao bi phit sinh® (tin) Ty 18 (%)
1 Long An 20,3 1,2
2 Tién Giang 53,7 3,1
3 Bén Tre 21,4 1,2
4 Tra Vinh 133,3 7,7
5 Vinh Long 71,2 41
6 Hau Giang 67,5 3,9
7 Soc Trang 4,5 0,3
8 An Giang 600,0 34,5
9 Pong Thap 296,0 17,0
10 Kién Giang 365,0 21,0
11  BacLiéu 100,0 5,7
12 CaMau 7,0 0,4
Tong 1739,9 100,0

Nguon: Téng hop tir béo céo ciia UBND, S¢ NN&PTNT, Chi cuc Trong trot va BVTV,
Van phong NTM cac tinh, 2018.

Luong bao bi TBVTV phat sinh tai cac dia phuong trong khu vuc nghién cuu c6 su
khéc biét rd rét, trong d6 An Giang, Kién Giang, Bong Thap, Tra Vinh va Bac Liéu 13 5
tinh co luong phét sinh 16n nhat (> 100 tin/nam) con Ca Mau va Séc Trang la 2 tinh ¢6
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lwong bao géi TBVTV phat sinh thap nhat (< 10 tin/nam). 72,5% luong bao bi TBVTV
phét sinh tap trung vao 3 tinh 12 An Giang, Kién Giang va Bdng Thap.

Bao bi TBVTV duogc quy dinh I chét thai nguy hai. Trudc ddy, phan I6n bao bi
bang chai thity tinh nhung hién nay cha yéu 1a chai nhya va céc tai Polyethylen, day 1a cac
chat thai kho phan hily. Theo théng ké tai 12 tinh nghién ctu, 60% luong bao géi TBVTV
la dang bao gidy trang kém, bao nilon nho (twong dwong véi 1043,94 tin) va 38,96% vo
dang lo nhwa dung tich 100 — 250 ml (677,85 tan), chi c6 mot lugng nho khoang 1,04% 1
chai thuy tinh loai dung tich 100 — 200 ml (18,11 tan).

1.04

® Thanh phén Tdi nylon
M Thanh phin Chai nhya
® Thanh phén Chai thiy tinh

60.00
Hinh 2: Thanh phan bao g6i TBVTV tai khu veec nghién cizu

3.2. M6 hinh thu gom va xir ly

Két qua diéu tra cho thay tai 12 tinh nghién ctru dang ton tai 2 dang 1a mé hinh thu
gom, xur ly bao géi TBVTYV tap trung va mo hinh thu gom, xtr ly khdng tap trung do nguoi
dan tu thuc hién.

Mo hinh 1: thu gom va xu ly tgp trung

Bao bi TBVTV sau st dung duoc Chi cuc Trong trot &BVTV/Poan thanh nién/Hoi
Nong dan/Hoi phu nit cac dia phuong t6 chirc thu gom vao hé thu tai déng ruong. Ty
timg dia phuong, bao bi sau thu gom s& dugce d6t ludn tai hé thu hoac van chuyén di xir ly
tap trung bang phuong phap dét hodc chon I4p. Md hinh nay hién dang duoc ap dung phd
bién tai cac xa dong bang C4C XA nam gan trung tdm huyén ly cua cac tinh.

Tai ca 12 tinh, déu c6 b tri cac hd thu gom bao goéi TBVTV trén dong rudng. Céc
hé thu thudng co chidu cao 1,2+ 2,0 m, duong kinh 0,8 + 1m véi kinh phi xay dung trung
binh 1 + 1,5 triéu dong/hé tir nguon kinh phi do tinh hd tro chuong trinh xay dung néng
thén mai hoac kinh phi xa hoi hoa.

Bao bi HCBVTV
sau su dung

Hb thu tai dong ruong

Dot tai Dot hodc chon lap tai biém lwu trir
ho thu bii ric cia dia phuong tam thoi

Lo ddt tap trung
Hinh 3: M6 hinh thu gom va xa ly bao bi TBVTV tdp trung



http://env.edu.vn/EMNR2020

Available online at http://env.edu.vn/EMNR2020

EMNR 2020

Environmental Management and Natural Resources Development

1 Lg }w

. FACULTY OF ENVIRONMENT

Bdng 2: Hi¢n trang hé thu bao bi TBVTV

£ So Mat do
S0 huyén (hé/ .
TT Tinh ho AT «
c6 ho huyén)
thu
thu
1 Long An 155 13 12
2 Tién Giang 135 11 12
3 Bén Tre 90 5 18
4 Tra Vinh 431 5 86
5 Vinh Long 744 8 93
6 Hau Giang 485 5 97
7 Soc Trang 88 4 22
8 An Giang 415 11 38
9 Pdng Thép 115 12 10
10 Kién Giang 150 4 38
11 Bac Liéu 230 4 58
12 Ca Mau 105 4 26
Tong 3.143 86 37

Nguon: Tong hop tir bdo céo ciia UBND, S¢ NN&PTNT, Chi cuc Trong trot va BVTV,
Véiin phong NTM cac tinh, 2018

Tuy nhién, viéc bd tri chwa dugc thuc hién rong khip va dong déu giita cac dia
phuong trong pham vi mdi tinh. Chi c6 4/12 tinh (Tién Giang, Vinh Long, An Giang,
Ddng Thép) c6 bd tri hd thu bao goi TBVTV sau sir dung tai tat ca cac huyén trong tinh,
tai 8 tinh con lai ty 1& don vi hanh chinh cp huyén c6 bé tri hé thu chi dat dudi 87%, dic
biét tai 3 tinh S6c Trang, Kién Giang va Ca Mau, s6 huyén ¢ bé tri hé thu gom chi chiém
chua dén 50% sé don vi hanh chinh cip huyén cua tinh.

T¥ 1é phan b6 ho thu gom bao goi TBVTV (%)

mLong An

u Tién Giang
HBén Tre

B Tra Vinh

= Vinh Long
® Hiu Giang
m Soc Trang
" An Giang
= Dong Thap

= Kién Giang

“Bac Liéu
Ca Mau

Hinh 4: Ty 1¢ phan bé hé thu bao g6i TBVTV sau si dung tgi khu veec nghién ciu
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T¥ 1€ s6 huyén c6 ho thu gom (%)
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Long Tién Bén Tra Vinh Hau S6c An Dong Kién Bac Ca
An Giang Tre Vinh Long Giang TrangGiang Thap Giang Liéu Mau
Hinh 5: Co cdu phan bé hé thu bao g6i TBVTV tai khu viec nghién cizu
Uu diém cia md hinh:

- Céc hé thu thudng duge dat trén duong truc chinh ndi dong, canh cac muong
nudc, gan diém pha ché thudc truéc khi dem di phun nén thuan tién cho nguoi dan bé bao
bi TBVTV sau str dung.

- Viéc xay dung hé thu bao bi TBVTV di gop phan nang cao nhan thiec, thay doi
hanh vi caa ba con néng dan.

- Mo hinh d3 nhan duoc s ung ho caa ba con va di c6 hiéu qua budc dau trong viéc
han ché tinh trang vt bao bi TBVTV bura béi cua nguoi dan.

Nhuoc diem:

- Do thiéu kinh phi nén sé lugng hé thu con it, nhiéu khu vyc ca x4 chi c6 1 —2 hd
thu, ca huyén chi c6 10 — 12 hb din dén luong bao bi TBVTV thu gom dugc thap, chu yéu
chi dat 10 — 15%. Theo khao sat cta tac gia, rat nhiéu hd thu bao bi TBVTV ¢ cac dia
phuong da trong tinh trang ddy @, khong con chd chira, c6 noi ba con phai vit bao bi ngay
bén ngoai bé.

- Céc hé thu tai nhiéu dia Jphuong con chua dung quy cach ky thuat: Kich thugce nho,
bé khong c6 day bé tong dé chong TBVTV tham thiu ra moi truong. ..., khong co nap day
dé che mua hoic cira lay rac qua cao gay kho khan cho viéc lay bao goi TBVTV ra dua di
xuly....

- Van con hién tugng bao goi TBVTV bj vt bira bai trén ddng ruong hoic dugc thu
gom vao cé4c thiing chira rac thdng thudng va tiéu hity bang phuong phap d6t khong dam
bao vé sinh méi truong.

- Van con tinh trang rac thai thong thuong, phu pham néng nghiép, tham chi xac
dong vat dugc bo 1an véi bao bi TBVTV tai hé thu gay khé khin cho cong tac thu gom, xir
ly.

- Tai nhiéu dia phuong, bao goéi TBVTV sau khi duoc thu gom tai hé trén dong
ruong nhung chura c6 phuwong an van chuyén di xir Iy do chua c6 phuong tién dat chuan dé
thuc hién van chuyén theo dang yéu cau di véi chat thai nguy hai.

- Trong 12 tinh nghién ciu hién chi ¢6 tinh Soc Tring c6 diém luu trit tam thoi bao
g6i TBVTV dé cho xir ly va tinh Vinh Long c6 diém trung chuyén nhung cac diém luu trit
tam thoi/trung chuyén nay chua duoc xay dung theo dung quy dinh vé khu vuc luu chira
chét thai nguy hai.

Mo hinh 2: nguoi dan ty thu gom, xu ly
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Bao g6i TBVTV sau sir dung duoc ba con thu gom va dét ngay tai ruong hoic bé
chung dé thu gom va xu ly cting rac thai sinh hoat. M6 hinh nay hién dang pho bién tai
nhiéu x4 viing xa hoic c4c x4 dao cua cac tinh trong khu vire nghién ctu. Pay 13 mé hinh
can tién t6i han ché vi nguy co gy 6 nhiém méi trudng va anh huéng téi sac khoe ngudi
dan.

Bao bi HCBVTV sau sidung

v
v v

Dot tai rudng, vuom B6 lan voi rac thai sinh hoat

Hinh 6: Mé hinh nguoi dan tw thu gom, X ly

3.3. Cong nghé xir ly

Hién nay trén dia ban 12 tinh nghién ctu déu chua c6 co sé chuyén xu Iy bao goi
TBVTV. Vi viy, hau hét bao bi TBVTV (66,78% - twong duong 1161,87 tan) dang do
ngudi dan tu chon, dbt ngoai ruong hoac dét tryuc tiép tai hd thu bao g6i TBVTV khi hd
day hodc vao cudi vu san xuat, chua dap ting duoc yéu cau BVMT.

Ty & bao g6i TBVTV tai 12 tinh nghién ciru dugc xir 1y @6t tap trung chiém ty 18
thap (33,22% - twong Gng Vi 578,03 tan). Tai 5/12 tinh (chiém 41,67% sé tinh nghién
ctiu), €6 <10% lugng bao bi TBVTV dugc xur ly dot tap trung; 3/12 tinh (chiém 25%) c6
ty 18 bao bi TBVTV xt Iy dét tap trung dat tir 10 — 30% luong phat sinh; chi c6 16,67%
(2/12 tinh) c¢6 lugng bao bi TBVTV xtr Iy ddt tap trung dat >50% lugng phét sinh. Theo
két qua diéu tra, luong bao bi TBVTV thu gom dugc cua 11/12 tinh dugc van chuyén di
thiéu huy tai nha may xi mang Hoxim Hon Chong/Nha may xi mang Insee Viét Nam (tai
tinh Kién Giang) theo chuwong trinh Clng néng dan bao vé méi truong (phdi hop giita
Cong ty C6 phan BVTV An Giang, Cong ty C6 phan Tap doan Loc Troi, cac cong ty san
xuit TBVTV, Cuc BVTV va Trung tdm Bao vé Thuc vat phia Nam). Riéng tai tinh Long
An, bao bi TBVTV duoc d6t tai 16 d6t cia Nha may xtr ly chat thai nguy hai cia Cong ty
Cb phan Cong nghé Mai truong Trai D4t Xanh, & KCN Puc Hoa 1, xi Puc Hoa Pong,
huyén Buc Hoa, tinh Long An.

Nguon: Tang hop tir béo céo cia Chi cuc Trong trot va BVTV, Van phong NTM cdc tinh,
2018

Dinh ky 2 + 3 lan/nam (theo lich thdng bao cua don vi xir ly bao g6i TBVTV), can
bo Chi cuc Trong trot va BVTV céc tinh s& phéi hop vai tram BVTV céc x4 tap trung
lugng bao g6i TBVTV da thu gom cta cac Xa vao bao bi dung TBVTV chuyén dung (do
Chi cuc Trong trot va BVTV tinh phat) dé Cong ty xt 1y dén van chuyén di tiéu hay.
Riéng tai tinh S6c Trang va Vinh Long, bao goi TBVTV s& dugc cac x4 van chuyén Ién
kho luu gitr bao goi tam thoi/diém trung chuyén caa tinh dé Cong ty xtr 1y dén van chuyén
di tiéu hay. Trong qué trinh thu gom c6 tién hanh phan riéng bao géi TBVTV thanh 2 loai
2 tdi nylon va chai thuy tinh dung vao 2 bao riéng. Kinh phi van chuyén dén nha may xir
ly do Chi cuc trong trot va BVTV cac tinh hd tro con ¢éng thu gom tai canh dong va van
chuyén vé kho chtra tam dugc huy dong tir viéc dong gop ngay cong ctia cac can bo Chi
cuc BVTV, can bo cac Tram BVTV xa va nguoi dan.
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Bdng 3: Hién trang xaz ly bao bi TBVTV

Xiklytap Ty Ié
TT Tinh trung (%)
(tAn/nim)

1 Long An 2,20 10,84
2 Tién Giang 16,89 31,45
3 Bén Tre 0,00 0,00
4 Tra Vinh 1,33 1,00
5 Vinh Long 468 6,58
6 Hau Giang 42,19 62,50
7 Sé6c Trang 0,45 10,00
8 An Giang 480,00 80,00
9 DPong Thap 16,00 5,41
10 Kién Giang 2,19 0,60
11 Bac Liéu 10,00 10,00
12 Ca Mau 2,10 30,00
Tong 578,03 33,22

3.4. Cong tac quan ly bao bi TBVTYV tai khu vuc nghién ciu
3.4.1. Céc chinh sdch, quy dinh lién quan dén thu gom, xi ly bao géi thuéc BVTV
Tai 12 tinh nghién ctu, hién chua c6 céac chinh sach, quy dinh riéng cua dia phuong
lién quan dén thu gom, xur ly bao g6i TBVTV ma cha yéu van cin ci trén Thong tu lién
tich s6 05/2016/TTLT-BNNPTNT- BTNMT ngay 16/5/2016 cua Bo Nong nghiép va
PTNT va B6 Tai nguyén va Mai truong vé “Huéng dan viéc thu gom, van chuyén va xu
Iy bao g6i TBVTV sau sir dung”. Tuy nhién, UBND cac tinh da xay dung cac chuong
trinh, ké hoach hanh dong véi nhiéu noi dung cé lién quan dén cong tac thu gom, van
chuyén, xur 1y bao géi TBVTV dam bao dung quy dinh.
Ngoai ra, Chi cuc Trong trot va BVTV cua céc tinh di phdi hop voi UBND céc cap
t6 chirc tap huan, tuy@n truyén, huéng din ngudi néng dan sir dung TBVTYV an toan, hiéu
qua va thu gom, xtr ly bao g6i TBVTV sau khi st dung theo dung quy dinh.

3.4.2. Vai tro cia cac bén lién quan trong thu gom, xa ly bao géi TBVTV

S¢ Nong nghiép va Phat trién Nong thon, truc tiép 1a chi cuc Trong trot va BVTV
chiu trach nhiém huéng dan cac dia phuong trong viéc sir dung TBVTV va thu gom bao
g6i TBVTV; xay dung, quan Iy, sir dung hé thu bao g6i TBVTV.

S¢ Tai nguyén va Mai truong hudng dan viéc van chuyén, xa ly bao goi TBVTV
trén dia ban. Tham muu UBND tinh bé tri kinh phi tir ngan sach sy nghiép moéi truong
dugc phan bo hang nam va lua chon td chirc hoac doanh nghiép ¢ du diéu kién dé van
chuyén, xt 1y bao goi TBVTV dam bao dung quy dinh.

UBND céc huyén/thi cin ctr vao tinh hinh tai dia phuong 1ap du &n, bé tri kinh phi
xay dung cac bé chira bao goi TBVTV.

Trung tm BVTV phia Nam, Cong ty C6 phan BVTV An Giang, Céng ty TNHH
Jimmy Hung Anh Food phéi hop véi Chi cuc Trong trot va BVTV, UBND céc huyén/thi
trién khai chuong trinh “Cuing néng dan bao vé méi trudong”, hd tro kinh phi xay dyng hé
thu, kinh phi van chuyén va xir ly bao g6i TBVTV, tuyén truyén nang cao nhan thirc cho
ngudi ndng dan vé thu gom bao g6i TBVTV.
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Céc t6 chirc doan thé nhu Poan thanh nién, Hoi phu ni, Hoi Nong dan... tham gia
xay dung cac bé thu bao goi TBVTYV tai dong ruong va to chirc tuyén truyén, van dong
hoi vién va nhan dan tham gia thu gom.

3.5. Pé xuit giai phap

Dé nang cao hiéu qua cdng tac thu gom va xi Iy bao g6i TBVTV sau sir dung, trong
thoi gian téi cac tinh can trién khai thuc hién mét sé giai phép sau:

- Chi cyc Trong trot va BVTV céc tinh can quan ly chit cha dé c6 dugc s6 ligu chinh
xéc vé s6 luong bao g6i TBVTV sau sir dung phat sinh trén dia ban;

- Xay dung cac hé thu bao bi TBVTV dat tiéu chuan trén ddng ruong, xac dinh mat
d6 va vi tri dat hd thu cho phu hop;

- Tuyén truyén dé nguoi dan nhan thic dwoc mirc @6 nguy hai cia bao bi TBVTV
dé tham gia vao cong tac thu gom.

- C4c tinh can dau tu xay dung 1 bai chén Iap an toan hozc 1o d6t chat thai nguy hai
dé xtr ly bao bi TBVTV. C6 thé ddt tai 10 dbt chat thai cong nghiép nguy hai caa dia
phuong hoic xay dung 10 dét riéng bao bi TBVTV quy mo lién tinh do doi hoi nhiét do
dbt ddi voi loai chét thai nay cao, chi phi dau tu 10n trong khi lugng phét sinh khéng nhiéu
nén néu dau tu 16 dét riéng ting tinh c6 thé khdng hoat dong hét cong suit.

4. Két luan va kién nghi

Tir cac két qua nghién ctu trén cho thay:

- Tong luong bao g6i TBVTV sau sir dung nam 2018 cua 12 tinh nghién ctu la
1739,9 tan. Luong phéat sinh gitra cac tinh c6 su chénh léch rd rét, 72,5% lugng phat sinh
tap trung & 3 tinh 1a An Giang, Kién Giang va Bong Thép.

- Trong khu vuc nghién ctiu hién dang pho bién 2 md hinh thu gom, xir ly bao goi
TBVTV la mé hinh thu gom, xir Iy tap trung do Chi cyc Trdng trot &BVTV va cac doan
thé quan ly (chiém 33,22% luong bao bi TBVTV phét sinh) va mé hinh thu gom, xir ly
khong tap trung do ngudi dan ty thuc hién (chiém 66,78%).

- Bao g6i TBVTV sau st dung chi yéu duge thu gom vao cac bé chira dat tai dong
rudng (hién ¢ 3.143 bé thu tai 12 tinh). Cach 1am nay da han ché duoc lugng vo thube
phéat tan ra moi truong nhung day chi la giai phap tam thoi, bdi bao bi sau thu gom tai
nhiéu dia phuwong van chua c6 bién phap xt 1y.

- Cong tac thu gom, xu ly bao goéi TBVTV trong khu vuc nghién ciru hién con gap
nhiéu kho khan do: thiéu kinh phi dé trién khai xay dung sb lugng 16n bé luu chia & khu
vue ddng rugng; trang thiét bi thu gom, van chuyén con chua dat tiéu chuan; y thic phan
loai, thu gom bao g6i TBVTV cuia nguoi dan con chua cao nén mot bo phan ngudi dan
van giir thoi quen vat bira bdi bao go6i TBVTV. CAc tinh chua c6 don vi du ning luc van
chuyén, xir Iy chét thai nguy hai nén viéc van chuyén, xir Iy bao g6i TBVTV theo quy
dinh tai Thong tu 36/2015/TT-BTNMT gap kho khan.

- Phuong phap xu ly chu yeu d6i véi bao goi TBVTV sau sir dung dang ap dung tai
khu vyc nghién ctu la dét (ca dot tap trung tai 10 dét Chat thai nguy hai, 10 san xuat xi
mang va dot ty phat ngay trén dong rudng, hé thu). Mot sé dia phuong con xir Iy chung
bao goi TBVTV véi chat thai ran sinh hoat thong thuong.

Trong thoi gian tgi, BO NN&PTNT can phi hop véi Bo TN&MT chi dao cho cac
S NN&PTNT, cu thé la Chi cuc BVTV céc tinh thuc hién diéu tra, danh gia chi tiét hién
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trang phat sinh, thu gom va xt ly bao géi TBVTV dé 1am co s dinh hudng cho viéc xay
dung cac chién lugc, chinh sach quan ly bao g6i TBVTV hiéu qua hon.
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Danh gida mdi quan h¢ giira kha niing trugt 16 va cac yéu té lién quan
_ st dung phwong phap hé so tin cidy va mo hinh thong ké Bayes.
Lay vi du tai khu vuc huyén Vi Xuyén va TP. Ha Giang, tinh Ha Giang

Nguyén Anh Bict, Nguyén Québc Phi®, Tran Vin Pat® Vi Binh Tuin?, Nguyén Quang Minh®
aTrung tam Quan trdc Méi truong, S¢ Tai nguyén va Méi trirong Ninh Binh

bKhoa Méi triong, Trirong Pai hoc Mé-Pia chdt, Viét Nam

®Vién Kinh té va Quan ly Thay loi, Vién Khoa hoc Thay loi Viét Nam

dKhoa Méi trieong, Trwong DH Khoa hoc Tu nhién, Pai hoc Quac gia HN

Ngay nép bai: 20/3/2020; Ngay chap nhan:19/10/2020; Ngay ding bai: 20/12/2020

Tom tit

Viéc ap dung cac phuong phép suy luan thong ké vao nghién ciru mdi trudong ngay cang
duoc quan tdm. Viéc thu thap cac bang ching nhat quan hozc khéng nhit quan véi mot gid thuyét
nao dé. Khi cac bang chung tich lity, mirc d6 tin twéng vao mot gia thuyét thay doi. Khi co da
bang ching mirc do tin twdng nay thuong 1 rat cao hoic rat thap. Cac gia thuyét vai mie do thap
s& bi coi 12 sai va loai bo. Nghién ctu tai khu vuc huyén Vi Xuyén va thanh phd Ha Giang, tinh Ha
Giang dé danh gia mdi quan hé gitra kha ning truot 1o va cac yéu té lién quan st dung phuong
phap hé s tin cay véi do tap trung cac diém truot 1 73,28% trén 32,35% dién tich; theo mé hinh
thdng ké Bayes do tap trung cac diém truot 1a 73,39% trén 33,49%.

T khoa: Trugt 16, CF, Bayes, Ha Giang

1. Giai thiéu chung

Ngay nay, viéc phan ving dy bao tai bién dia chat véi sy tro gilp caa cong nghé
thong tin da trd nén dé dang hon va dat do tin cay cao bang viéc st dung khdi luong 16n
cac dir liéu lién quan. Noi dung chinh cua viéc phan ving tai bién dia chat 1a viéc 1a
khoanh dinh nhitng khu vuc c6 mic do rai ro theo mirc 6, nguon gde va theo cac co ché
khéc nhau. Viéc phan viing dy béo phai trén nhing thong tin co ban két hop véi cac vi tri
xay ra tai bién thu thap duoc trong lich st ciia viing nghién cuu.

Viéc phan vung tai bién dia chat dic biét 4p dung cho tai bién truot 16 dua trén 3
tinh chit co ban duoc Varnes (1984) dua ra nhu sau:

1. Qué khir va hién tai 1a chia khoa cho twong lai. Nhitng diéu Kién va qua trinh truot
| d3 va dang xay ra ciing s& dién ra twong tu & trong twong lai.

2. Nhitng diéu kién co ban hinh thanh nén hién tuong truot 16 1a ¢6 thé xac dinh
duoc.

3. C6 thé danh gia duwoc muc do cua tai bién truot 16.

Cac hé phuong phap danh gia va phan ving tai bién ciing da phat trién ngay cang
phong phd, cd thé ké dén nhu: Cac phuong phap do vé truc tiép (do vé dia mao hoic phan
tich tai liéu vién thAm, anh hang khong), cac phuong phap kinh nghiém (dua trén kién
thirc chuyén gia), phuong phap chi so (phan tich Bayesian, phan tich cép), cac phuong
phép toan thong ké (phuong phap xac suét, hdi quy da bién, hdi quy logic, cac phuong
phap st dung tri tué nhan tao nhu mang noron than kinh, cay quyét dinh...) va cac
phuong phap dua trén cac dic tinh dia ki thuat (md hinh SINMAP, can bang giéi han, cac

L ien hé tac gia:
Email: naduc113@gmail.com
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phuong phap sd, ly thuyét phan tich khdi). Trong d6, mé hinh héi quy logic va mang
noron than kinh 13 hai phuong phap phd bién nhat, nhan dwoc nhiéu su quan tdm cua cac
nha nghién ctu tai bién dia chat noi chung va phan tich tai bién truot I& néi riéng (Dai va
Lee, 2003; Chung va nnk., 1995; Lee, 2004; Lee, 2005; Long va nnk., 2005).
2. Phwong phap nghién ciru
2.1. Md hinh théng ké Bayes

M® hinh thdng ké Bayes tinh ton cac trong sb dua trén gia thuyét thong ké xéac suat
cua Bayes. Gia str T 1a dién tich ving nghién ctru va ving nay duoc chia ra thanh nhiéu
viing dién tich nhé hogc diém anh c6 dién tich ¢6 dinh (6 don vi). Tong s6 don vi hodc
diém anh trong viing nghién cau s€ 1a N{T} va tuong Ung cac diém truot 16 (D) trong
vung nghién cuu cling s& so luong don vi, diém anh twong ung N{D}. cac bién nhi phan
B, vi du nhu ban d6 dia chat, ban do dia mao, ban do tham thuc vat... ang véi cac sé
luong 6 don vi hodc diém anh N{B}:

Vung nghién ciru Ving nghién ciru
@ ik =
bPig¢m truot
/ BND BND
4 ’ \ .
Vung vang mat  Vung xuat hi¢n
dau hi¢u B dau hi¢u B

Hinh 1. M6 hinh biéu dién xac suat xudt hi¢n diém trupt 16 theo md hinh Bayes
Nhu vay Xac suat xuat hién cac diém trugt dwoc tinh theo cong thuc:

N{D}
PO} =N (1)

- X&c suat xuat hién du bao B cin ctr vao diém truot da biét duoc tinh toan theo
cong thuc:
P{Bn D}
P{B/D} = ————
- , (B/D} =253 , @)
- X&c suat xuat hién dau hiéu du bao B can cr vao dién tich khéng xuat hién truot 16
dugc tinh theo cbng thuc:
P{Bn D}
P{B/D}=———
/P =Py @)

- X&c xuat khdng xuat hién du hiéu du bao B cin ctr vao nhitng diém truot 1& da
biét nhu sau:

_ P{Bn D}
P{E/D} =————
| - P @
- X&c xuat khéng xuat hién dau hiéu du b&o B can ctr vao dién tich ngoai diém truot
16 la:
_ . P{EnD}
P{B/D} = ———
(B/D} p{D} (5)

Tur @6 ty trong thong tin dwong W* duoc xac dinh theo cng thuc:
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. P{B/D}
=In —
P{B/D} (6)
Va ty trong thong tin am W- xac dinh theo cong thuc:
1 P{B/D}
~ "p(B/D} )

Do twong phan C gitra ty trong thdng tin duong W* va ty trong thong tin am W-
duogc xac dinh theo cong thic:

C=W-W ®)

Trong nghién cau tai bién dia chat, d6 twong phan C thudng duoc sir dung nhu 1a
trong s6 cho cac ddi tuong.

Trong sb cua céc 16p thong tin dugc tinh toan theo phuong phap Chi s6 théng ké co
gia tri bién d6i tir 0-00 va duoc tinh theo tirng bac s6 liéu cua céc 16p thdng tin. Céc bac ¢6
gia tri trong s6 >1 1a cac bac tap trung nhiéu vi tri tai bién dia chat trén mot don vi dién
tich va nguoc lai, cac bac c6 gié trj trong s <1 |1 c4c bac c6 it diém tai bién dia chét trén
mot don vi dién tich. Céc gia tri trong s6 nay thé hién muc do quan trong cua tirng bac
trong tirng yéu tb 16p thong tin. Xac suét tai bién dugc tinh todn biang md hinh théng ké
Bayes bang cach tinh cac trong sb: Ty trong thong tin dwong W*, ty trong théng tin am W-
va do twong phan (Contrast - C). Trong sé cua cac 16p thong tin duoc tinh toan theo mod
hinh Théng ké Bayes c6 gia tri bién déi theo Iy thuyét tir -co dén +o0 va duoc tinh theo
ting bac sé liéu cua cac 16p thdng tin. Cac bac co gia tri trong s6 >0 la cac bac tap trung
nhiéu vi tri tai bién dia chat trén mot don vi dién tich va nguoc lai, cac bac c6 gia tri trong
s6 <0 1a c&c bac c6 it diém tai bién dia chat trén mot don vi dién tich. Céc gia tri trong s6
nay the hign mitc do quan trong cua ting bac trong ting yéu t6 (I6p thong tin).

2.2. Phwong phap hé so tin cay (Certainty Factor - CF)

Phuong phap hé s tin cay thuoc hé cac phuong phap phan tich chi s6 thong ké hién
dang duoc ung dung rat phd bién cho nghién ctru nguy co tai bién & ty & trung binh nhu
trong viing nghién ctu (1:25.000, 1:50.000). Hé sé tin cay CF ¢6 dang 1 ham xac suat va
duoc gidi thiéu dau tién trong hé chuyén gia vé y khoa MYCIN (Shortliffe va Buchanan,
1975) dé woc luong kha nang chan doan bénh, tién lugng nguy co nhiém bénh dya trén
céc triéu chimg da biét. Tiép sau d6, rat nhiéu hé chuyén gia khac nhau di phat trién dya
trén mo hinh nay nhu EMYCIN (Melle, 1982), CENTAUR (Aikins, 1983), GUIDON
(Hasling va nnk, 1984). Trong nghién ctu tai bién dia chat, md hinh CF lan dau tién duoc
stir dung phan tich truot 16 trong cac céng trinh caa Chung va Fabbri (1993, 1998), Chung
va Leclerc (1994), Binaghi va nnk. (1998), Lan va nnk. (2004). M6 hinh CF cho phép
danh gia mic d tin cay gitra kha ning xay ra truot 1¢ va cac yéu té lién quan.

Hé s6 CF c6 thé dugc md ta dudi dang sau:

/bl khi f, > f
S VAT /
v hF
= khif,<f
f(l_f,_‘,’) (9)

Trong d6: CF; i Hé s6 tin cdy thanh phan I trong thong s6 j
fij Mat d6 truot 16 trong thanh phan I ctia thong s j
f:Mat dd cac trugt 16 trén toan bd dién tich nghién ciru
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A A

=2 va f="—

fi=gr =
(10)

Trong do: A;j: Dién tich truot 10 trong thanh phan I ctia thong sb j
Ay Dién tich cua thanh phan I trong thong sd j
A”: Dién tich truot 16 trén toan bo khu vuc nghién ctru
A: Tong dién tich khu vyc nghién ciru
CF la chi s6 m6 ta muc do tin cay cua chuyén gia vé kha ning xay ra cua 1 hién
tuong. Twong ty nhu hé sé tuong qua giita cac thdng sb, gia tri cua CF blen d0| trong
khoang tir -1 dén 1. Trong do, gia tri duong (>0) chi muc do tin cay cao vé mdi lién hé
giltra hién tuong truot 16 va cac yéu t6 lién quan, gia trji am (<0) phan &nh mirc do tin cay
thap cua mi quan hé ndy. Do vay, CFy=1 c6 nghia 1a kha ning xay ra hién tuong truot 1o
dudi anh huong caa yéu t6 Y 1a chic chan, khi CFy=-1 thi kha ning xay ra hién tugng
truot 16 dudi anh hudng cua yéu t6 Y 1a khdng chéc chan va khi CFy=0 thi mi quan hé
giira truot 16 va yéu td Y 1a chua rd rang, khong thé két luan gi tir mdi quan hé nay.

3. Xay dwng ban @6 phan ving dw bao nguy co trwet ¢ tai khu vurc huyén Vi Xuyén
va TP. Ha Giang
3.1. Co s¢ ngudn tai ligu

Dua trén nguon tai liéu thu thap dugc co sé dir liéu phuc vu cho viéc phan tich nguy
co tai bién truot 16 trong khu vyc nghién ctru da duoc xay dung bao gom:

- Thong tin vé c4c vi tri xay ra truot & duoc tong hop ngudn tai liéu khao sat thuc
dia va tir cac két qua nghién ciru di co trong khu vuc nghién ctiu két hop vai két qua phan
tich anh vién tham da thoi gian.

- Nén ban do dia chat ty 1& 1:200.000 dén 1:50.000 tai khu vuc nghién ciru do Tong
cuc Dia chat va Khoang san phat hanh.

- C4c ban d6 dia hinh UTM ty 1& 1:50.000, 1:10.000 khu vuc nghién ciru do Bo Tai
nguyén va Méi trudng ban hanh nam 2004 va mot sb tai liéu do v& chi tiét tir cac du an da
thuc hién thu thap dugc.

- Céc s6 liéu do mua vé tinh GSMaP ciia Co quan nghién ciru va phét trién hang
khong vii tru Nhat Ban (JAXA) va sb liéu do do am vé tinh SMOPS (Soil Moisture
Products) cua Co quan Thong tin, Dir liéu va vién tham moéi truong qudc gia caa My
(NESDIS).

- Anh vé tinh Landsat 5 (TM), Landsat 7 (ETM+) va Landsat 8 (OLI).

3.2. Xay dung co sé dir ligu GIS vé hién trang tai bién va cac yéu té hwéng
3.2.1. Vi tri cdc diém truot

Cac vi tri truot 16 duoc thu thap tir cac nghién ctru co trude, dic biét 1a s lieu tir Bé
an vé phan vung truot 16 cua tinh Ha Giang do Vién Khoa hoc Dia chit va Khoang san
chu tri. Phan 16n cac khéi truot thu thap ngoai thuc dia tir cac du &n 1a cac khéi truot nam
doc theo cac tuyén giao thong, lién quan chat ché dén cac hoat dong nhan sinh. Tong s6
diém truot 16 thu thap duoc tir cac nghién ctru trueéc trong dién tich nghién ctu 1a 306 vi
tri. Cac khdi truot ty nhién thuong nam sau bén trong nii, khong c6 phuong tién tiép can
t6t, do vy céc vi tri khéi truot nay duge ddi chiéu va khoanh bd sung trén anh Google
Earth qua cac nam. Cac khéi truot trén Google Earth duoc thé hién trén cac hinh sau:
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Hinh 2. Cac khéi truet trén anh Google Earth
Céc diém truot 16 quan sat dugc trén Google Earth chi yéu 1a cac khdi truot tu
nhién véi quy md 16n hon rat nhidu cac khdi truot phan bd doc céc tuyén duong giao
thdng, tuy nhién phan 16n chling phan b sau trong nii hoic trén cac suon déc cao, khd
tiép can khi khao sét thuc dia. Bén canh dé, do dic diém tham phu thuc vat caa khu vuc
phat trién hét sicc manh m&, nguon tu 1iéu anh Google Earth ciing cho phép hoc vién quay
lai c&c thoi diém trong qua khir dé xéac dinh céc vi tri diém truot da bi che pha hoic xac
dinh s6 1an tai hoat dong cua mot s diém truot. Do vay, véi dac diém mién phi, anh c6 do
phan giai cao va kha nang khoanh dinh da thoi gian tai nhiéu vi tri, day 1a ngudn thong tin
bd sung hét stc quan trong gitp cho viéc chuan bi co s dit liéu cac diém truot duoc day
du va tin cay hon cho cac phan tich théng ké sau nay. Két qua thdng ké trén anh Google
Earth cho phép hoc vién xac dinh duoc 669 vi tri diém sat |, bd sung vao CSDL vi tri cac
diém truot trong toan ving nghién cau 1a 975 diém.

a)
Hinh 3. Vi tri cdc diém trwot 16 dwoc khoanh trén
Google Earth (a) va két qud tang hep 975 vi tri (b)
Sau khi c6 dit liéu cac diém truot, nguon dir liéu s& dugc chuyén do6i va dua vao
phan mém iGeoHazard dé phuc vu cho viéc phan tich théng ké va danh gia nguy co truot
6.
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3.2.2. CAcC yéu t6 anh hudng dén nguy co truot 16 tai khu viec nghién cizu

Céc thanh phan mai trudng duoc phan tach thanh 11 yéu té anh huong lién quan
dén cac diéu kién dia chat nén, cac diéu kién dia hinh ty nhién, diéu kién khi tuong - thuy
van va céc diéu kién nhan sinh. Cac yéu t6 nay duoc danh gia ngang nhau khi tong hop

Hinh 4. Cac yéu té lién quan dén diéu ki¢n dia chat:
a) Thanh phan thgch hoc; b) khodng cdch dén dirt gay va
c) khodng cach dén ranh gigi dia chat

D déc
©

NTVT

Tay
Bing phing

Hinh 5. C&c yéu té lién quan dén diéu ki¢n tw nhién: a) Dy cao dia hinh; b) dj déc; c)
hwong déc dia hinh va d) chi sé thuc vidt NDVI
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06 dm
dit (%)

b)
Hinh 6. Cac yéu té lién quan dén khi tgng thiiy vin:
a) Phan bo lwong mwa va b) Py am dat

a)
Hinh 7. C4c yéu té lién quan dén céc hoat déng Ciia con nguoi:
a) mdt dé din cw va b) mang luéi giao thong
3.3. Két qua phan ving dw bao truot 16
Pé phan ving nguy co xay ra tai bién truot 10, dua trén két qua tinh toan nguy co tai
bién theo ca hai phuong phéap, nguy co tai bién tai khu vuc nghién ciru duoc phan ra thanh
4 cap dya theo mo hinh phan phéi chuan dua trén két qua tinh toan gié tri trung binh (TB)
va phuong sai (PS) nhu mo ta trén hinh sau:

""\\K;I'B-leS

/)\ 18-2:ps |EEERca
B+3xps | <20
— [ ITrung binh

L ps [ E

B

Hinh 8. M hinh phan phéi chudn
Dua trén sb liéu tinh toan thuc té, cac so dd phan viing du béo tai bién sau d6 duoc
phan ra thanh cac vung nhu sau:
- Vling ¢ nguy co x4y ra tai bién thap.
- Vling ¢6 nguy co x4y ra tai bién trung binh.
- VUing ¢6 nguy co xay ra tai bién cao.
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- Ving c6 nguy co xay ra tai bién rét cao.
Céc ngudng so liéu cy thé theo ca ba phuong phap dugc tong hop nhu sau:
Bdng 1. Ngwéng phan bé nguy co tai bién tai khu veec nghién crru
Phan béc nguy co Thap | Trungbinh | Cao | Ratcao
Ha s tin cay (CF) | <-1,59 | -1,59-0,22 | 0,22-2,03 | >2,03
Thong ké Bayes | <-2,42 | -2,42-0,0 | 0,0-2,42 | >242
Mau [Xanh] Vang Cam [D6
Tir bang trén va ban do du bao nguy co tai bién sir dung hé thong thong tin GIS ta s&
cho ra ban d6 phan bac nguy co tai bién theo 2 phuong phap 13 hé sé tin cay (CF) va
phuong phap thong ké Bayes vai cac mau theo cac bac mau.

BAN DO PHAN VUNG HIEN TRANG TAI BIEN TRUGT LG

Phuong phap

23°03' 22"

W80 1L eSO

Nguy ‘ccr'
tai bién

B Rt cao

Cao

Trung binh
= B Thap

22°28' 07"

Hinh 9. Két qud phan bdc nguy co tai bién theo phwong phdp Bayes
Két qua phan bac theo phuong phéap théng ké Bayes duoc thong ké theo bang duéi

W0E T ob0L

day:
Bdng 2. Bdng phan bdc nguy co tai bién theo phwong phap thong ké Bayes
Nguy co tai bién | Dién tich (km?) | Ty I¢ (%) trg;?t”(;'ifgl) Ty 18 (%)

Thdp 468,90 28,58 916 7,36
Trung binh 622,11 37,92 2271 18,25
Cao 436,20 26,59 4748 38,15
Rdt cao 113,18 6,90 4510 36,24

Tong 1640 100 12445 100

Két qua phan bac theo phuong phap thong ké Bayes cho thay khu vuc c6 nguy co
tai bién cao dén rét cao chiém khodng 33% di¢n tich ving nghién cuu song chiém gan
75% vi tri cac diém tai bién da biét. Trong dé, riéng khu vuc duoc danh dau c6 nguy co tai
bién rét cao chi chiém 6.9% dién tich nhung chiém t6i hon 36,24% cac diém truot da biét,
cho thiy kha ning du béo khé chinh xé&c caa phuong phap.
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BAN DO PHAN VUNG HIEN TRANG TAI BIEN TRUGT LG

PHO A GIANG, TE

23°03' 22"

W80 11800

Nguy ‘ccr'
tai bién

B Rt cao

Cao
Trung binh

I Thép

W0E T o¥01

22°28' 07"

Hinh 10. Két qud phan béc nguy co' tai bién theo mo hinh h¢ sé tin cgy CF
Két qua phan bac theo phuong phép thong ké CF dugc thong ké theo bang duoi day:
Bdng 3. Bdang phan bédc nguy co tai bién theo phwong phdp hé sé tin cady CF

Nguy co tai bién | Di¢n tich (km?) | Ty I¢ (%) trg;‘;’t”(;'ifgl) T§ 18 (%)
Thap 487,32 29,71 1013 8,14
Trung binh 622,42 37,94 2312 18,58
Cao 413,05 25,18 4570 36,72
Rét cao 117,60 7,17 4550 36,56
Tong 1640 100 12445 100

Két qua phan bac theo phuong phap thong ké CF cho thay khu vuc c6 nguy co tai
bién cao dén rat cao chiém khoang 32% dién tich viing nghién ctru song chiém gan 73%
vi tri cac diém tai bién da biét. Trong do, riéng khu vuc dugce danh dau co nguy co tai bién
rat cao chi chiém 7,17% dién tich nhung chiém téi hon 36,56% cac diém truot da biét,
cho thay kha ning du béo khé chinh xé&c caa phuong phap.

4. Két luan

1. Két qua nghién ctu dya trén cac phuong phép tinh toan dinh luong ciing cho
phép chi ra cac viing cd kha nang xuat hién cac dang tai bién truot 16 voi cac mace 6 nguy
co khac nhau trong khu vyc nghién ctru. Cac phuong phap tinh toan théng ké da dugc su
dung dé danh gia mdi quan hé giira nguy co xay ra tai bién méi truong vai cac thong So
dia chat va mdi truong lien quan. Viée su dung phdi hop cac phuong phap toan va vién
tham trén nén GIS cho phép phan tich va du bao kha ning xay ra tai bién truot 16 tai mot
vi tri cu thé bat ky trong khu vuc nghién ctiu. Két qua phan viing duoc kiém nghiém st
dung vi tri cac diém truot I thyc té trong dién tich nghién ctiu cho thay két qua phan viing
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theo phuong phap Chi s6 théng ké c6 do chinh xé&c cao nhét. Céc két qua phan tich, danh
gia cho thay cac mé hinh du bao déu cd do chinh xéc cao, trong d6 phwong phap Chi s6
thdng ké c6 do chinh xac toi 0,882 (~88%) vai hé s6 Kappa dat 0,765. Két qua phan bac
theo phuong phap nay cho thay cac khu virc co nguy co tai bién cao dén rat cao chi chiém
khoang 20% dién tich viing nghién ctru song di bao trum dwoc gan 74% vi tri cac vi tri
xay ra tai bién da biét. Trong do, riéng khu vuc dugc danh diu c6 nguy co rat cao tuy chi
chiém 6,85% dién tich song van xac dinh duoc téi hon 57% céc vi tri xay ra tai bién, cho
thiy kha ning du bao khé chinh xé&c ctua phuong phap.

2. Két qua nghién ctu cua luan vin di phan dinh dugc cac ving cd nguy co tai bién
dia chit voi cac mirc do tir thap dén rét cao:

- Vling ¢6 nguy co tai bién rat cao 113,18 km?2 chiém 6,90%.

- VUing ¢4 nguy co tai bién cao 436,20 km? chiém 26,59%.

- Vling ¢6 nguy co tai bién trung binh 622,11 km?2 chiém 37,92%.

- Vling ¢6 nguy co tai bién thap 468,90 km? chiém 28,58%.

3. Qua qué trinh nghién ciru dénh gia trén két qua phén tich dugc thi ta phai dac biét
cha y cac 16p thdng tin ¢ yéu td anh huong rat cao dén do tap trung cac diém truot gom:
d6 cao dia hinh & khu vire c6 dé cao tir 500-1500m; do dbc dia hinh tir 30° tro 1én; huéng
dbc dia hinh 1a hudng Nam; thanh phan thach hoc 1a hé phtuc Séng Chay pha 1 va 3;
khoang cach dén dat gay tir 1500m tré 1én; khoang cach dén ranh giéi dia chat tir 1500m
tror 1én; do am dét tir 35,5% tro 1én.

4. Céc biéu hién tai bién dia chat trong khu vuc nghién ciru dugc ghi nhan chu yéu
gom co: sat 16 bd song, truot 16 dat da, 1i quét va x6i mon khe ranh. Hién tuong truot 16 1a
hién tuong tai bién dia chat chinh xay ra trong khu vuc nghién ctiu, cac vi tri truot 1 phan
b chu yéu trén bé mat sudn nai dia hinh ¢6 d6 déc 16n, mic d6 phan cit cao, phat trién
cha yéu theo phuong Tay Bac va Tay Nam cua ving nghién ciu.

5. Vé y nghia thuc tién, két qua nghién ctru da cung cp cho cac nha quan ly céc dir
liéu vé tai bién dia chat tai x& Lao Chai, Xin Chai, Thanh Puc, Phuong Tién, Cao Bo
thugc huyén Vi Xuyén can phai dic biét quan tdm canh bao ngudi dan cac khu vuc nguy
hiém. Céc s liéu nghién cau va phan tich co thé st dung trong cong tac khao sat va danh
gia kha ning gay tai bién dia chat khi tién hanh xay dung céc cong trinh giao thdng, nha
ctra... nham dua ra cac giai phap an toan phu hop.

Lol cam on

Nghién ciru nay duoc tai trg bai nhiém vy “Nghién ciru dé xuat hoan thién thé ché,
chinh sach nham giam thiéu rai ro 1i quét va sat 16 dét, da ¢ céc tinh mién ndi phia Béc
(ma s6 KC.08.35/16-20) va Quy Phat trién khoa hoc va cong nghé Qudc gia
(NAFOSTED) trong dé tai mé s 105.08-2017.302.
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Tong cuc quan 1y dat dai, 2012. Quy trinh diéu tra thoai hoa dat, Ha Noi.

. Vit Dinh Tudn (chu bién), 2019. Bo cdo dé tai “Dy béo x6i mon ving dat déc & mién
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Nghién ctru dé xuit b tiéu chi danh gia tac ddng méi trudong cho
cac dw an khai thac khoang san bien Viét Nam

Nguyén Phuong Pong?, Nguyén Phuong®, Nguyén Tién Thanh®, Nguyén Dinh Lap®
& Khoa Moi truong, Truong Pai hoc Mo - Pja chdt, Viét Nam

b 7ién doan Pia chat va Khodng san bién

Ngay nop: 14/3/2020; Ngay chap nhan:28/10/2020; Ngay dang bai: 20/12/2020

Tom tit

Panh gia tac dong moi truong (DTM) 1a chia khoa dé quan 1y méi trudng cua cac dy an
cong nghiép, duoc st dung dé du doan, danh gia va dé xuat cic giai phap giam thiéu rai ro vé
moi truong trong qua trinh hoat dong cia mot du an. O nudc ta DTM 1a bat budc trong quy
trinh 14p va trién khai cac dy an dau tu phat trién, cac ndi dung DTM dé duoc quy dinh trong
cac van ban mang tinh phap 1y. Tuy nhién, cong tac DTM trong khai thac khoang san bién ¢
nhimg dac thu riéng. Vi vay, viéc nghién ctru xay dung B9 tiéu chi DTM trong khai thac khoang
san day bién 1a can thlet Ap dung phdi hop phuong phap phan tich tai liéu, khao sat thuc dia,
két hop phuong phap tiép can va kinh nghiém thuc té da xac dinh céc tac dong cua hoat dong
tham do, khai thac khoang san bién dén moi truong; to do dé xuét Bo tiéu chi DPTM cho céc du
an khai thac khoang san ran day bién Viét Nam. B tiéu chi dé xuat trong bai bao dugc phan
thanh 03 nhom (Tai nguyén, méi truong, kimh té - xa hoi) voi 26 tiéu chi cy thé.

Tir khoa: Khoang san bién, BTM trong khai théc khodng san bién Viét Nam.

1. Pitvén dé

Phan lyc dia Viét Nam nam & bo Tay Bién Dong, co duong bo bién dai khoang
3260 km, vai gan 3.000 déo I6n nho gan bo. Bien Dong c6 vi tri Dia chinh tri va Dia
kinh té quan trong, la duong hang hai chién lugc vé giao luu thuong mai qudc té giira
Thai Binh Duong va An D6 Duong; ciing 1a noi tap trung nhiéu nguon tai nguyén thién
nhién (trong d6 c6 tai nguyén khoang san) va chiém téi 1/3 toan bo da dang sinh hoc
bién cua thé gisi. Ké tir khi Chién luoc bién nuéc ta dén nim 2020 duoc trién khai, kinh
té cac ving ven bién da c6 toc do tang truong kha nhanh, tao nén tang vitng chic cho
tién trinh tién ra bién, bao vé chu quyén vung bién, hai dao cua T6 qudc. Trong giai
doan 5 nam dau 2010 - 2015, kinh té ving ven bién dat toc do ting truong binh quan
7,0%/nam; trong do, nganh néng nghiép tang 3,5%/nam, nganh céng nghiép - xay dung
tang 7,3%/nam va nganh dich vu ting 8,1%/mam. Giai doan 2016 - 2020, nén kinh té
bién van duy tri dugc muc tang truong nhu giai doan 2010 - 2015; tuy nhién, do mot s6
nguyén nhan khach quan va chu quan, nén mot s6 nganh cong nghiép bién (khai thac
dau khi, du |ICh bién, dao,...) chua dat dugc két qua nhu mong mudn.

Mot s6 vung bién Cua nudc ta c6 ddc trung 13 thém luc dia néng, thoai va rong, co
nguodn cung cap vat liéu tram tich khé 16n tir cac hé thdng song khac nhau. Day 14 nhitng

L Lién hé tac gid
Email: phuong_mdc@yahoo.com
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khu vuc dd dugce danh gia co tiém ning Vé khoang san ran; dic biét 1a khoang san 1am
vat lieu xay dung va sa khoang, la ngudn tai nguyén quan trong trong qua trinh phét
trién kinh té - x4 hoi déi Vo cac tinh ven bién.

Véi hién trang nguon VLXD ¢ nuéc ta ngay cang thiéu hut tram trong, can thiét
phai tién hanh cong tac diéu tra danh gia, tham do, tién t6i khai théc cat bién dé thay thé
dan cat xay dung trén dat lién 1a can thiét; va hién ciing da va dang c6 nhiéu dir an khai
thac cat bién l1am vat liéu xay dung & cac tinh Quang Ninh, Hai Phong, Thai Binh, Kién
Giang,...Tuy nhién, qua trinh khai thac khoang san bién s& gay ra nhiéu hé luy vé moi
truong tu nhién, gy tac dong khac nhau cho méi truong song cua cac sinh vat va to
chtc séng & tang day. Tram tich bi x4o tron 1am véan duc nudéc, pha v hé thong sinh
thai khu vuc khai thac va lan can. Cac dy an khai thac khoang san bién it nhiéu con anh
hudng dén tiém nang phat trién du lich nhu: 1am van duc nude nude bién, 1am mat di
my quan ddi véi cac bai tam; tiéng on cua cac phuong tién khai thac, van chuyén s& 1am
6 nhiém khang khi khu vuc.

Ddi véi cac hoat dong du lich sinh thai, viéc chat pha rirng ngap man dé xay dung
co ban hay tao duong van chuyen khoang san sé lam giam da dang sinh hoc cac giong
loai trong rirng sinh théi ven bién. Khai thac khoang san bién ciing anh huong dén giao
thong - cang bién. Qué trinh khai thac tai nguyén s& lam suy giam va can kiét chinh loai
tai nguyén do; dac biét gy lang phi tai nguyén khi dbi twong khai thac chua dugc danh
gia day du vé chat luong va trir lugng. Mat khac, trong khai thac khoang san bién, néu
khong tinh toan chinh xac chiéu sau khai thac hop ly, s& tac dong xudng cac tang tram
tich phia dudi, c6 thé s& xdm hai dén céc ngudn tai nguyén khac.

Pé gop phan nang cao nhan thic cia cac cap, cac nganh, nguoi dan va doanh
nghiép khai thac khoang san bién, bao ¢am khai thac bén viing tai nguyén, bao vé mai
treong, doi hoi phai nghién ctru xay dung B¢ tiéu chi danh gia tac dong moi truong
trong hoat tham do va khai thac khoang san bién Viét Nam. Bai bao gioi thiéu “Bg tiéu
chi danh gia tac dong moi truong trong hoat dong tham do va khai thdc khodang san
bién Viét Nam”.

2. Nguon tai liéu va co sé phap ly
2.1. Nguén tai ligu

- Tai liéu sir dung trong bai bao dugc tong hop, phan tich tir cac Bao cao DTM
cuia cac Dy an khai thac cét bién 1am vat liéu xay dung (san 1ap) cia cac tinh Thai Binh,
Kién Giang va thanh phd Hai Phong giai doan 2010 - 2018.

- C4c két qua dé tai cua nhiéu tac gia nghién ciu trude (Bui Van Hat, Dao Manh Tién,
2010; Pao Manh Tién, 2006; Pao Manh Tién, Trinh N. Tinh va nnk, 2011, Vii Truong Son,
Hoang Anh Khién va nnk, 2011)

- Két qua nghién ctu cua dé tai “Xay dung luan ctr khoa hoc phuc vu cong tac
quy hoach diéu tra, tham do, khai thac khoang san ving bién 0 - 200m nudc Pong Nam
B6”, M4 sb: KC.09.18/16-20 do Lién doan Dja chat bién chu tri, do tap thé tac gia thuc
hién chinh.

- Tai liéu tham khao cua cac nude va to chuc quéc té co lién quan dén noi dung
nghién ctru cua bai bao.

2.2. Co so phap 1y sir dung dé xay dung b tiéu chi PTM trong khai thic khoang
san bién

B6 tiéu chi PTM duoc xay dung dua trén cac co sd phap ly sau sau:
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- Phu hop véi Luat Bao vé méi truong nam 2014 va cac Nghi dinh, Thong tu lién
quan:

+ Phu hop vai noi dung cia chwong 2, muc 3 tir Didu 18 dén diéu 28, Luat bao vé
moi trudng So: 55/2014/QH13 ngay 23 thang 06 nim 2014; chuong 2, muc 4 tir diéu 15
dén diéu 24, Luat bao vé moi trudng (sira d6i) ndm 2020 da duoc QH14 thong qua ngay
17 thang 11 nam 2020 va c6 hiéu luc thi hanh tir ngay 01 thang 01 ndm 2022.

+ Nghi dinh s6 40/2019/ND-CP ngay 13 thang 05 nam 2019. Quy dinh chi tiét,
huéng dan thi hanh luat bao vé mai truong.

+ Théng tu s6 25/2019/TT-BNTMT ngay 31 thang 12 nam 2019 cua Bo tai nguyén
va mdi truong, Quy dinh chi tiét thi hanh mot s6 diéu caa Nghi dinh s 40/2019/ND — CP

- Phii hop véi cac TCVN, QCVN vé mdi truong hién dang c6 hiéu luc, cu thé:

+ Déi voi nuéc bién ven b, dugce danh gia theo Quy chuan ky thuat qudc gia vé nudc
bién ven b - QCVN 10:2008/BTNMT. Quy chuan nay ap dung dé danh gia va kiém soéat
chat lugng cia ving nudc bién ven bo. Bi véi nudc bién xa bo, duoc danh gia theo Quy
chuan ki thuat quéc gia vé nudc bién xa bd - QCVN 44:2012/BTNMT.

+ Dbi voi chét lugng trim tich, danh gia theo Quy chuan k¥ thuat qudc gia vé chat
luong tram tich - QCVN 43:2017/BTNMT.

+ i v6i chat luong moi truong khong khi xung quanh, danh gia chat lugng
khong khi theo QCVNO05:2013/BTNMT.

3. Céch tiép can va phwong phap nghién ciu
3.1. Céch tiép can

Bai bé&o st dung céach tiép can ly thuyét, két hop tiép can thuc té nham chi rd co sé
ly luan va thuc té && minh chang vé tinh dic thu va cac tiéu chi can duoc nhan dién va
danh gia trong cic bao cdo PTM cho cac dy &n khai thac khoang san day bién Viét
Nam.

3.2. Phwong phap nghién cau

Trong bai bao da str dung cac phuong phap sau:

- Phuong phap phan tich chi dé: Nham tim ra noi dung, chu dé co ban, dién hinh c6
lién quan dén van dé DTM. Phuong phap nay mang tinh dinh tinh va chu yéu cd chirc ning
minh hoa cho cac quan diém cta nguoi nghién ctru va thudng mang tinh cha quan.

- Phuong phap thu thap va tong hop tai liéu: Gom tai liéu viét, hinh anh minh
hoa,... Tai liéu thu thap gom: Tai liéu Dia chat va khoang san bién, dia hinh - dia mao,
khi twong, thity van, cac dang tai bién lién quan hoat dong khai thac khoang san bién.
Céc bao cao PTM ciia du an khai thac, ché bién khoang san bién (chi yéu cat san lap)
giai doan 2010 - 2019 & cac tinh Thai Binh, Kién Giang va thanh phé Hai Phong va céac
tai liéu nghién ctiu ciia nude ngoai lién quan dén noi dung nghién ciu.

- Phuong phap phan tich tai li¢u: Sir dung hai phuong phap phan tich co ban sau:

+ Phwong phdp phdn tich chi dé: Nham tim ra noi dung, cha dé tu tuéng co ban,
tim nhiing y dién hinh c6 lién quan dén van d¢ DTM trong hoat dong khoang san bién.

+ Phwong phdp phdn tich noi dung: Phuong phap mang tinh xa hdi hoc, bao dam
tinh khach quan va thay rd duoc cac ¥ nghia ma muc tiéu nghién ciru dé ra.

- Khao sat thuc dia: Thuc hién trong qua trinh trién khai dé taii M& so:
KC.09.18/16-20 nham bd sung mét sé tai liéu theo Bo tiéu chi duy kién lya chon;
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- Phuong phdp phong van céng dong: Nham thu thap thdng tin tir cong ddng dan
cu vé cac tac dong cua cac dyu an khai thac khoang san bién dén moi truong va hoat
dong phét trién kinh té - xa hoi;

- Phwong phdp chuyén gia két hop kinh nghiém theec té: Tham van y kién chuyén
mén cua cac ca nhan chuyén gia hoic tap thé chuyén gia am hiéu sau vé linh vuc mai
truong, dia chat va khoang san bién; tir d6 lua chon nhitng y kién tot nhat va két hop véi
kinh nghiém thuc té cia nhém tac gia dé lya chon céc tiéu chi trong DTM dbi véi cac
du an hoat dong tham do, khai thac khoang san ran & day bién Viét Nam.

4. Két qua va thao luan

4.1. Cac tac dong cia hoat dong thim do, khai thac khoing san bién dén moi
truong

*Céng tac tham do, khai thac khodng sdan ddy bién va mgt sé vin dé can quan tam

Mic di viéc thim do va khai thac khoang san bién hién tai va tuong lai 1a rat cap
thiét va c6 vai tro quan trong ddi véi cac qudc gia ven bién; trong d6 c6 Viét Nam.
Song, hién nay van gap phai mot sé kho khan, can quan tim nhu sau:

- Do sau day bién: Trén thé gioi, hién khai thac khoang san bién chu yéu la céat san
lam vat liéu xay dung ¢ d6 sau 0- 35m nudc; mot sé nude nhu Nhat Ban di khai thac
dén d6 sau 30-50 m nudc, cd thé téi 80m; trén d6 sdu ndy hau nhu chua duge tham do,
khai thac (ngoai trir dau - khi).

- Céc tac dong cua hoat dong tham do dén moi trudong: Dé tién hanh cong tac
tham do khoang san day bién, phai tién hanh cac cong viéc co ban sau:

+ Lay mau tang mat bang cudc va dng phong cé trong lwong 16N, nhat 1a sir dung
6ng khoan rung (vibrocore);

+ Chup anh day bién bang cac may anh chup dudi bién gan véi cudc;

+ Po d6 sau day bién bang may do sau hol am;

+ Chup anh hinh thai day bién bang do tam xa hdi 4m (sonar) quét suon;

+ Khoanh dién tich va chiéu day cac lép cét san theo két qua khao sat bang may
dia chan nong, do phan giai cao va ding ngudn Sparker hoic Boomer.

+ Trong mot s6 truong hop co thé khoan 1ay mau (d6i voi mo phan bd gan b, 6
d6 sau < 10 m nudc).

- Cong nghé khai thac khoang san bién: Cong nghé khai thac khoang san rin day bién
nGi chung, cat lam vat liéu xay dung va sa khoang noi riéng, hién dugc phén thanh 2 loai:

+ Cong nghé khai thac ving bién ven bo, vang ndi thay (ving bién nong duéi 30
m nude): Thuong sir dung san khai théc di chuyén 8 chan tu nang (Eight-leg walking
and dredging self - elevating platform (WADSEP)) dé hd tro hé thdng khai thac bang
phuong phap co hoc, bang chudi gau xuc dang thang... Khi hoat dong khai thac, gau
x(c quét qua lai sang hai bén suon bang viéc kéo- tha day neo, phuong phap nay d han
ché dang ké tac dong caia séng & ving bién ha, tuy nhién chi pht hop khai thac ¢ do sau
dudi 90m nudc.

+ COng nghé khai thac chim (submerged dredge) bang phuong phap hit sir dung
dau cét vai he théng bom dugc dat chim dudi day. Tuy nhién, hién nay it dugc &p dung
do gia thanh cao va céng ngh¢ phuc tap.

O nudc ta, trong thoi gian gan day da c6 mot s6 du an khai thac cét bién lam vat
licu san 1ap & Hai Phong, Thai Binh, Kién Giang..., khai thac dén d6 sau 10 m nuéc;
cha yéu khai thac bang tau hat cat tu hanh céng suat tir 15.000 - 30.000 m®/thang.
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Quy trinh khai thac cét bién lam vat liéu xay dung tom tit nhu hinh 1.

Tau hit .| Bom Ong vén ,| Vi trf san lép
chuyén cat

Hinh 1: Quy trinh khai thac cét bién 1am vt li¢u san ldp

Déi véi ving bién xa bo: Hién nay ap dung cong nghé san cong tac ban chim, véi
vu diém 1a duy tri hoat dong khai thac lién tuc ngay ca luc bién dong; han ché Ia kha
nang chiu tai khi khoang san duoc tich trix trén san.

- Cong nghé sang tuyén, rica mudi: Mot trong nhitng van dé quan trong nhat khi
khai thac sir dung cat lam vat liéu xay dung la phai 1am giam d6 mudi cua ching. Thong
thuong khi khai thac dudi day bién ndng, cat san thuong chira khoang 0,25 - 0,35%
mubi an, viéc sir dung loai cat nhu vay s& 1am ri sat, thép, giam do chiu nén cua bé tong.

Do d6 ta phai tim cach rira mudi bao dam < 0,04% trong luong cat. Hién ¢ nhiéu
phuong phap khac nhau, vi du ¢ Nhat Ban da dung cac phuong phap sau:

+ Rura cat ngay trén tau hoic trén bd bang nuéc ngot;

+ D06 cat thanh déng va ngdm nudc mua trong mot thoi gian;

+ Phuong phép rira bang méay maoc.

- Kha nang lam giam ngudn loi c&c tai nguyén khac (thuy san);

- Kha nang lam ting sy X0i 16 bo bién, pha huy méi truong;

- Su quan ly nghiém ngat trong viéc khai thdc mo ciia Nha nudc; bao dam su cén
bang loi ich véi cac nganh lién quan (thuy san, du lich, giao thdng- cang bién...).

- Khoéng san day bién thuong phan bé trén dién rong, khéi lugng 16n nhung gia
trj thap, khi khai thac thudng cé tac dong 1on dén moi truong; dac biét nganh nudi trong
thiry san, du lich va giao thong duong bién. Vi vay, khi tién hanh tham do va khai thac
mot viing nao do6, can phai ban bac, thoa thuan véi cac ngudi dan va nganh thuy san, du
lich,...

*Nhitng tdc dopng ciia hoat dpng thiam do, khai thdc khodng san bién dén méi truong

Trén co so phan tich, tong hop tai liéu thyc té va cac két qua nghién ctru trudc [1,
2, 3, 4, 5], theo tac gia trong cac Bao cdo PTM cuia du 4n khai thac khoang san ran day
bién can nhan dién va danh gia day du cac tac dong cdt 16i (chinh) sau:

- Tiéng dn phat sinh tir c&c thiét bi khai thac; dac biét 1a khai thac bang xang cap,
tiéng on cuia xang cap dat toi 82 - 87 dBA va giam dan trong ban kinh 50m. Vi vay, néu
khai théc & nhitng khu vuc ven bo dong dan cu, hodc gan cac khu bao ton thién nhién
hodc cac khu du trix sinh quyén c6 thé gay ra nhitng anh huong dang ké.

- Trong khai thac, thuong sir dung phuong phap ap luc khi hodc banh cong tac
khuay va ria troi 16p phu va bom hut 1én tau. Do céc tac dong nay, mdi lién két cua cac
tram tich vén co sé& bi pha v, cac hat bi khudy tron 1én, ham luong chét lo lung trong
nudc ting, 1am méi trudng nudce bj van duc trong pham vi 16n.

- Vung nudc bi anh huong khi tau hoat dong co ban kinh hang tram mét va thoi
gian anh hudng kéo dai trong nhiéu gio. Mit khac, nudc tach ra tir hon hop tram tich -
nudc trong qué trinh ht khoang san ran Ién tau chu yéu chtra bun sét, khi chay xubng
bién s& 1am 6 nhiém vung nudc bién xung quanh tau hat. Mat khéc, viéc nao hat khoang
san ran con khudy dong 16p tram tich day, lam cho ndng do céc chét 6 nhiém trong nuréc
tang lén.

- Pia hinh day bién ving khai thac khoang san s& thay ddi. Su thay d6i nay nhiéu
hay it phu thuc vao quy mé cua du an khai thac. D6i véi cac ving bién nude nong, dia
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hinh méi cua day bién sau khi khai thac s& tac dong dén kiéu lan truyén séng va su van
chuyén bun ling.

Cung véi anh huong cia séng, hudéng van chuyén va lwong tram tich van chuyén
cling gy anh hudng quan trong téi sy 6n dinh caa déi bo.

- Khai thac khoang san bién, dac biét & viing bién nong, ving noi thay s& gay anh
huong rét 16n t6i hoat dong danh bat, nudi trong thuy san.

- Phét tan c4c nguyén té kim loai nang doc hai, nguyén t6 phong xa ra moi truong
xung quanh. Nhu trinh bay trén, & mot so viing bién cia nudc ta, trong tram tich day
bién c6 chaa kim loai nang doc hai (As, Pb, Hg,....) hoac trong quang sa khoang c6 cac
khoang vat chira nguyén té phong xa (U, Th). Do d6, khi khai thac khoang san, cac hat
tram tich c6 chaa kim loai nang doc hai hodc chira phong xa bi khuay tron va khuéch tan
ra xung quanh khu vuc khai théc, phét tan kim loai nang hoic nguyén t5 phong xa vao
moi trudng nudc va moi trudng tram tich xung quanh khu vic khai thac. Pay 1a van dé
can phai quan tam trong hoat dong khai thac khoang san déy bién.

- Trong qué trinh bdc, tach 16p tram tich bén trén bé mat day bién dé khai thac
khoang san 1a hoat dong tryc tiép lam mat di méi trudng cu tra cua cac dong vat bam
day (ngao, s, trai, 6c,..).

- Qua trinh xay dung co ban, mot sé cong trinh duong 6ng dua khoang san khai
thac vao bo hogc st dung tau thuyén van chuyén vao khu tuyen lam giau (sa khoang)
hoac rira mum (cat 1am xay dung), can giai phdng maot sb vj tri phat trién ring ngap
man. Lam mat di su da dang cua hé théng ring phong ho ven bién; dong thoi lam ting
nguy co x6i 1 bd; mat khac con gian tiép anh huong téi tiém ning phat trién du lich va
cang bién trong vuing.

- Hoat dong khai thac, ché bién khoang san phat thai bui c6 chira cac chat gy hai
vao khong khi; mat khac, nuéc thai trong qua trinh khai thac néu khong duoc xu Iy triét
dé trude khi xa xudng bién s& gay anh huong ti chat lwong méi truong nude bién.

- Vigc gia tang khai thac khoang san ca vé s6 lugng doanh nghiép va quy mé khai
thac dan dén gia tang s6 lugng lao dong dén dia phuong. Diéu nay tao thém ap luc 16n
cho dia phuong trong cong tac quan Iy va 1am nay sinh nhiéu mau thuan, té nan xa hoi
trong cong dong.

*Céac dang tai bién dia chdt, gom:

- C4c dang tai bién dia chét cac qua trinh dia chat dong luc tao thanh, nhu dong
dat, hoat dong cua dut gdy. Trong lich str, nuéc ta da ghi nhan duoc nhiéu tran dong dat
xay ra & bién Pong, theo Vii Van Hat, Pao Manh Tién (2010) tir nim 2000 hoat dong
dong dat c6 dau hiéu tang cuong tai ving ven bién va thém luc dia Nam Trung Bo va
Nam Bo. CAc tran dong dat tai khu vuc bién Viing Tau vao nam 2002 va ndm 2005 1a 3
tran. Theo chu ky T< 1000 nim, xac suét xuat hién p >0,1 trong 100 ndm, thi ving bién
DBong Nam B¢ s bi anh huong cua doi chan dong cap 7 ¢ ngoai khot chay song song
vé6i dudng bo; déi chan dong cap 6 phan bd ¢ hai bén d6i chan dong cap 7 va toan bo
phan dét lién va déi chin dong cip 5 ¢ ngoai khoi Pong Nam Phan Thiét [Vii Vian Hat,
DPao Manh Tién, 2010].

- X6i 16 dwong bo bién, boi tu, bién dong ludng lach, muc nudc bién dang: X6i 16
doc bo bién nudc ta da va dang dién ra voi xu thé ngay cang tang va phuc tap. Cac dang
bdi tu bién dong ludng lach, cét di chuyén, nude bién dang va bdo lut trong diéu kién
bién doi khi hau cuc doan di hién hitu va ngay cang bat thuong.
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Khai thac khoang san rin day bién, duoc danh gia 1a it c6 nhing tic dong tiéu cuc
dén méi truong nhu khai thac trén dat lién, nhung dudi goc do phat trién bén viing, can
phai danh ddy du cac khia canh tac dong dén méi truong cia cac Dy &n ndy. Tir d6, c6
thé dua ra cac phuong phap khai thac, quan 1y, cic phuong an giam thiéu tac dong moi
truong thich hop va ¢o hiéu qua.

4.2. Pé xuit b tieu chi PTM cho cac dw &n khai thac khoang san bién Viét Nam

Bé4o cd0 DTM c6 anh hudng dén viéc ra quyét dinh ddi véi Dy an; do d6, doi hoi
phai c6 su tham gia tir dau vao cua co quan quan 1y nha nudc va cong dong dan cu.
DPTM la m6t thanh phén cuia gquan ly moi truong, nén phai dugc thuc hién truac khi ra
quyét dinh cho phép Dy an hoat dong va phai lap ké hoach tién do day du dé dy an hoat
dong 6n dinh lau dai, cac rai ro méi trudng can duoc nhan dién va danh gia day du va
cac giai phéap giam thiéu phai duoc xac dinh ngay tir ddu. Dé chuan bi cho 1ap bao cao
DTM, cac thong tin vé kinh té - xa hoi, mdi truong nén, cac quy hoach ving va khu
vuc, quy hoach vé khai thac khoang san ran day bién, y kién chuyén gia va cong dong
dan cu phai duoc thu thap day da.

Trén co so phan tich cac anh huong c6 thé xay ra dbi vai tai nguyén - méi trudng
bién do hoat dong khai thac khoang san rian day bién, nhan dién cac doi tuong chiu tac
dong va nhiing dau hiéu dic trung cac tac dong néu trén, két hop tai liéu tham khao tir
céc cong trinh nghién cau cia mot s6 nude va to chirc trén thé gisi [2, 6, 7, 8, 9, 10, 11]
va cac két qua nghién ctru trude (Vi Trudong Son, 2012), tac gia dé xuat Bo tiéu chi st
dung trong DTM cho cac duy an khai thac khoang san ran day bién Viét Nam (Bang 1).

Bdng 1: Pé xudt bé tiéu chi cho cong tac ldp bdo cdo PTM cdc dw an khai théac
khodng sdn rdn ddy bién Vigt Nam (c6 tham khdo ciia Vi Truong Son, 2012)

TT Nhom tiéu chi Tiéu chi dinh gia Yéu ciu -vé Ky thuat
. Xéc dinh duoc s6 loai trong khu
1 Loal s
vuc khai thac
8 Cé thé/m3 ddi voi dong - thuc vat
2 g; Mat do phu du, cd thé/m2 doi vai dong
= vat day
s Panh gia su bién d6i vé sinh khéi
3 Sinh khdi va du béo kha ning phuc héi sinh
- ‘ khéi sau khai thac (g/m2)
<L Tram tich chtra khoang
A §> S 5 |san bi boc d¥ so voi | Dy bao lugng tran tich bi boc d
= 2 & | lwong tram tich duoc | va kha ning boi hoan tram tich
= 2 g bdi hoan
5 £ |Tén that tai nguyén | Tinh toan mirc do ton thit khoang
khoang san san trong qua trinh khai thac
6 s Gié4 tri vi thé tu nhién ' o
> . banh gia dugc mirc d§ ton hai dén
7 >+ | Glatrivithékinhté cac gia tri vi thé tu nhién, kinh té,
= . ... . |chinhtri
8 — Gia tri vi thé chinh tri
9 B-ESI-ES o|pHEhEC Panh gia, so sanh véi Quy chuan
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Tong chat ran lo lang | Viét Nam vé chat luong nuéc bién
10 TSS, ham lwong BOD, | ven bo, xa bo.
COD
Ham luong Kkim loai
11 (As, Cd, Pb, Cr, Cu, Zn,
Mn, Fe, HQ)
12 Amoni  (NH4+) (tinh
theo N)
13 Ham luong dau
14 pH
S |Ham luong Kim 108 | pan vis so sanh v6i Quy chuin
15 £ (As, Cd, Pb, Cr, Cu, Zn, ky thuat quéc gia vé chat luong
5 | Ho) | tram tich
16 < Ham lugng H2S, dau
;o |me 7 I
17 5 Dia hinh day bién Dénh gia muc do bien doi dia
S hinh day bién trudc sau két thuc
khai thac
-2 _ 5202, CQ, NPZ, CO2, | Panh gia, so sanh V()"i Qu’y chuan
S 'g © £| tong bui lo ling (TSP), | ky thuat quéc gia vé chat luong
18 & X | byi PM10, PM2.5 khdng khi xung quanh
19 3 o Xdilo duongbo
20 = A Boi tu bien dong luong
Z 8 | lach 7
21 o Cat di chuyén
22 __ Danh bit thiy san Danh gia kha ning, muirc d6 xay ra
23 ry S Nudi tréng thuy san cac mdi xung dot gitra khai thac
24 R (%_ o | Giao thong duong bién | khodng san bién voi danh bit,
25 «© S 2 Du lich nudi trong thay san, hoat dong
+ en E ~ . . ~ \ 2 ~
26 < g = An ninh quéc phong giao thong duong bién, h_Oat dong
g < du lich va bao dam an ninh quoc
phong

5. Két luan

Két qua nghién ctru c6 thé rat ra mot sé két luan sau:

- VUng bién nuéc ta duoc danh gia 1a c¢6 tiém ning vé khoang san; dic biét la
khoéang san lam vat liéu xay dyng va sa khoang, nhung phan bé trén dién rong, khoi
luong 16n nhung gi trj thap, khi khai thac thuong c6 tac dong dén moi trudng; dic biét
dbi v6i nganh nudi trong thuy san, du lich va giao thong duong bién. Vi vay, khi tién
hanh tham do va khai thac khoang san bién can nhan dién va danh gia diy du céc tac
dong cua hoat dong khai thac téi moi truong ty nhién va cac xung dét moi truong co
kha nang xay ra; tir d6 dé xuat giai phap giam thiéu cac tac dong xau téi moi truong.

- Pé gbp phan nang cao nhan thirc cua cac cip, cac nganh, nguoi dan va doanh
nghiép khai thac khoang san ran day bién dap tng yéu cau phét trién bén viing, doi hoi
phai xay dung Bo tiéu chi danh gia tac dong méi truong trong hoat tham do va khai thac
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khoang san bién Viét Nam. B tiéu chi d& xuit sir dung trong cac bao cio DTM cho cac
du 4n khai thac khoang san ran day bién Viét Nam duoc phan thanh 03 nhém tiéu chi
(Tai nguyén, mdi truong va kinh té - xd hoi) véi 26 tiéu chi danh gia cu thé. Trong do,
nhém tai nguyén duoc chia thanh 03 phu nhém gom 08 tiéu chi; nhém moi trudng chia
thanh 04 phu nhém gom 13 tiéu chi va nhom kinh té - x4 hoi gdm 05 tiéu chi can. Céac
tiéu chi ndy can duoc nhan dién va danh gia day du trong bao cao DTM cua du an khai
thac.

Pay 1a co s¢ khoa hoc dé phuc vu c6ng tac lap bao cao DTM cac du an khai thac
khoang san ran day bién Viét Nam bién.

Loi cam on

Tap thé tac gia xin gui o1 cam on sy hd tro cia dé tai “Xay dung ludn cir khoa
hoc phuc vu cong tac quy hoach diéu tra, tham do, khai thac khoang san ving bién 0-
200m nudc Pong Nam Bo”, mé s6: KC.09.18/16 — 20 do Lién doan Dia chét va Khoang
san bién chu tri.
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Hién trang 6 nhiém amoni trong nwéc ngadm khu vac Ha Ni
va kha ning xir ly bang TiO2 va TiO: biéen tinh

bing Thi Ngoc Thiy*, Nguyén Hoang Nam?, Nguyeén Thi Ha®, Nguyén Manh Khai®
aKhoa Mdi truong, Truong Dai hoc Mo - Dja chat, Viét Nam )
bKhoa Méi truong, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quoc gia Ha Ngi

Ngay nop: 24/32020; Ngay chap nhan: 7/10/2020; Ngay dang 20/12/2020

Tom tit

O nhidm amoni trong nuéc ngam tai khu vigc Ha Noi dang 1a cac van d¢é lo ngai ciia cac nha
quan ly, cac nha khoa hoc va dic biét 1a nguoi dan sinh séng tai khu vuc bi 6 nhiém. Theo céc két
qua phan tich, danh gia ham lugng amoni cua cac nha may nudc, 17% lugng nuéce ngam dang
khai thac (xap xi 100.000m%ngay dém) bi 6 nhidm amoni, tap trung chu yeu & khu vyc phia Nam
va Tay Nam Ha Noi. Qua khao sét thyc té tai cac nha may nudc sir dung ngudn nudc cap ngam thi
ham luwong amoni dao dong tir 3mg/l tra 1én dén trén 10 mg/l (virot QCVN 01:2009/BYT) & Nam
Du, Kim Lién, Ha Binh, Tuong Mia, Phap Van, Ha Pong. Amoni khong gdy doc truc tiép cho con
ngudi nhung san pham chuyén héa tir amoni thanh nitrit va nitrat 12 yéu t6 gay doc, 1a mot trong
nhiing nguyén nhan gay nén tinh trang thiéu mau, xanh da tham chi c6 thé gay ung thu. Hién nay
c6 rat nhiéu cdng nghé xtr Iy amoni trong nu6c ngam cling nhu nudc sinh hoat nhu phuong phap
hap phy, trao di ion, cdng nghé loc mang, tham thau nguoc, dién tham tach,... Nhin chung céc
phuong phap nay doi hoi déu tu 16n, can nhiéu thoi gian, hay tao ra céc chat thai thir cap can phai
co chi phi bo sung. Trong nghién ctru nay da téng hop, phan tich hién trang nhidm amoni trong
nudc ngam va dé xuat phuong an xtr ly bang vat liéu quang xuc tac nano TiO2 bién tinh.

Tir khda: amoni, dat hiém, nano TiO,, nuéc ngam, TiO; bién tinh, xic tac quang.

1. Hién trang 6 nhiém nwéc ngam khu vac Ha Ngi

Toan bo thanh phd Ha Noi vai dan sé khoang trén 8 triéu nguoi bao gom ca dan sb
d6 thi va néng thén. Ty Ié duoc cip nudc sach dén nam 2018 dat 60% vai khoang 4,2 triéu
ngudi dugc su dung nudc sach [8].

Cong suit cap nudce cho thanh ph Ha Noi hién nay 1a khoang 1.763.637 m3/ngd
trong d6 nuwdc ngam hon 600.000 m3/ngd chiém khoang 35% (cung cap cho khoang 3,2
triéu nguoi dan chi yéu cho khu vyc néi thanh cii). Khu vuc phia Nam thanh phé 1a noi
tap trung khai thac nudc ngam 16n nhét chiém dén 77% san luong khai thac, khu vuc phia
Bac chiém 15,3%, trong khi ca khu vuc ndng thén rong Ion chi khai thac ¢6 5,2%, con lai
cac giéng nho 1é 1a 2,5% [3].

Ngoai trir nha may nudc séng Da, song Hong, sdng Pudng sir dung ngudn nude
mat, con lai cac nha may va tram cap nudc cua Ha Noi déu sir dung ngudn nudc ngam.
Nudc thd khai thac tur cac giéng khoan va dugc bom tap trung vé cac nha may xtr ly nuéc
cap.

Céc nha may xir Iy nudc ngam ¢ Ha Noi ¢6 day chuyén cong nghé xir Iy co ban nhu

L Lién hé tac gia

E-mail: dangthingocthuy@humg.edu.vn/ dangngocthuy@gmail.com
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Sau:

Nudc thd giéng khoan > Lam thoang - Ling tiép xdc > Loc nhanh = Khir tring
bang clo - Bé chita > Tram bom ting 4p - Mang ludi tiéu thu.

Két qua khao sat thuc té cho thdy, pH nuéc ngam ¢ Ha Noi déu co gia
trj tir 6,6-6,8 gi4 tri ndy s& ting 1én dao dong tir 7,3-7,6 sau khi qua day chuyén xt 1y nuéc
sat day la diéu kién thuan loi cho vi khuan nitrifier phat trién [7]. Hau nhu chét lwong
nuéc ngam sau Xt 1y caa cac NMN tai Ha Noi dam bao chit luong, tuy nhién ciing c6 mot
vai tram c6 ham lugng amoni kha cao nhu Phap Van (10,16+25,60); Tuong Mai
(3,70+10,08); Ha Pinh (7,21+13,65). Tinh dén thoi diém 9/2019, tinh trang 6 nhiém nay
van chua dugc khic phuc (tham chi ¢ mét sé nha may nuwéc khu vuc Thanh Tri, Phd
Xuyén, Ung Hoa ham lugng amoni & mirc tir 4,8 — 21,3 mg/l trong nude dau ra. Do sir
dung day chuyén xtr 1y théng thudng duoc &p dung véi ca Ha Noi, khéng cé hang muc xir
1y amoni nén ham lugng amoni sau xir ly chi giam khoang 10+20%.

Téng hop chét lugng nudc sau xir Iy ciia cac tram cap nudc ndng thon cho thy
trong s6 73 tram hoat dong thi c6 dén 43 tram c6 chi tiéu amoni khong dat yéu cau, 47
tram c6 chi s6 d6 6 xy hoa vuot qua tiéu chuan cho phép do céc tram nay duoc xay dung
theo cong nghé cii nén cong trinh ciing chi xtr 1y duoc sit, mangan. Cu thé, chi tiéu amoni
vuot QCVN 01:2009/BYT céc tram ¢ cac khu vgc nhu: Thanh Tri (29 tram); Phu Xuyén
(2 tram); Thanh Oai (2 tram); Ung Hoa (6 tram) va mot vai khu vuc khac [11].

Tong hop tu cac s6 liéu do dac nong d6 amoni tai cac nha may nudc da thanh 1ap
ban d6 phan bo amoni thanh phd Ha Noi nhu hinh 1.

Bin @6 phin bé amoni thanh phd Ha Néi

Cha giai:
I Ham luong amoni > 10 mg/l
I Ham lugng amoni 3-10 mg/l

[ ] Ham lvong amoni 0-3 mg/1

Hinh 1: Bdn dé phan bé amoni khu verc Ha Ngi (theo Trinh Xudn Dic, 2018)

Péanh gid vé ham lwong amoni trén toan ving Ha Noi theo 2 tiéu chi: (1)
QCVN 01:2009/BYT quy dinh ham luong amoni < 3 mg/L cho nuédce an uéng; (2) kha
nang xir Iy amoni chi can qua trinh nitrat hoa khi nudc ngam co nong d6 3 <amoni < 10
mg/L, phai thém qué trinh khir nitrat khi ndng d6 >10 mg/L. Theo két qua tong hop c6 thé
chia l[am 3 vung nhu sau:

Ving 1 (mau trang): ndng do amoni < 3 mg/L gdom cac nha may nudc sau: Mai
Dich, Ngb Si Lién, Pong Anh, Ngoc Ha, Bic Thing Long, Yén Phy, Céo Pinh, Luong
Yén, Gia Lam, Thuy Khué.
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Viing 2 (mau vang): nong do amoni trong khoang 3 - < 10 mg/L, gdm cac nha may
nudc Nam Du, Kim Lién.

- Vuing 3 (mau do): ndng d6 amoni > 10 mg/L; gdm c4c nha may nuéc sau: Phép
Van, Ha Dinh, Tuong Mai, Ha Pong co s¢ 1 va co s 2.

2. Tac hai ciia amoni va cac hgp chét nito trong nwgc ngam str dung cho sinh hoat

Tai lieu Hudng dan vé chét lwong nudce udng cua To6 chac Y té thé gigi ciing nhu
Tiéu chuan 1329/2002 (Bo Y té) khong coi amoni la chat gay nguy hai cho strc khoé
con ngudi ma xép vao nhom cac chit c6 thé 1am nguoi dung nudc than phién vi ly do
cam quan (mui, vi). _

Tuy nhién, amoni lai la yéu t gay can tro trong cong nghé xir Iy nuéc cap thé hién
& hai khia canh. Thir nhat, nd 1am giam tac dung cua clo | tdc nhan sat trung chu yéu ap
dung ¢ cac nha may nudc Viét Nam, do phan ung vaéi clo tao thanh monocloamin la
chat sat tring thtr cdp hiéu qua kém clo hon 100 lan. Th hai, amoni cling véi mot s6
thanh phan vi luong trong nudc (hitu co, phdt pho, sat, mangan...) 1a “thac an” dé vi
khuan phaét trién, gay hién tuong “khdng 6n dinh sinh hoc” anh huong dén chét luong
nude sau xir ly. Nude c6 thé bi duc, dong can trong hé thong dan, chaa nudc. Nudc
bi giam chat luong vé mat cam quan.

Mot hién tuong nita can duoc quan tdm 1a khi nong dé amoni trong nuéc cao, rat
dé sinh nitrit (NO2). Trong co thé dong vat, nitrit va nitrat c6 thé bién thanh N - nitroso
- la tién chat c6 nguy co gay ung thu. Mic di bang chiang dich t& hoc chua day du vé
tac hai dbi voi con nguoi, tuy nhién To chac Y té thé gigi ciing nhu Tiéu chuan
1329/2002 (B0 Y té) d& dé ra muc gigi han 3 va 50mg/l twong wng d6i véi nitrit va nitrat
nham ngan ngira bénh mat sac t6 mau (methaemoglobinaemia) dbi véi tré so sinh dudi
3 thang tudi.

Nitrat ciing tao ra chang thiéu vitamin va c6 thé két hop véi cac amin dé tao nén nhiing
nitrosamin 1a nguyén nhan gay ung thu & nguoi cao tudi.

3. Kha ning xir [y amoni va c&c hep chét nito trong nwéc ngam bang vat liéu TiO2
bién tinh
3.1 V4t liéu nano TiO2va TiOz bién tinh

Gan day, cong nghé nano duogc tng dung rong rai trong linh vuc xir Iy nuwdc qua co
ché hip phu chat 6 nhidm va diét khuan co trong nudc bi 6 nhiém. Vat liéu nano TiO;
cling rat dugc quan tm nghién ctu trong tng dung dé xir Iy nudce cap cho sinh hoat. Qua
trinh 1am sach nuéc dya trén qua trinh quang xdc tac.

Hién twong quang xUc tac xay ra trén bé mat vat liéu xay ra khi co su kich thich caa
anh sang c6 budc séng thich hop véi nang lugng bang hozc 16n hon niang lwong ving cam
cua vat liéu (TiOz). Khi d6 cac electron hoa tri (e-) tach khoi lién két, di chuyén tir ving
hoa tri 1én viing dan 1a dé lai 15 tréng ¢ viing héa tri, do d6 tao ra cac cap electron-13 tréng
(e-/h+).

Ti02+ hv (A <378 nm) > TiO, (eCB_ + hVB+)

Céc electron quang sinh nay c6 tinh khir rit manh con cac 15 tréng lai c6 tinh oxi
hoéa rat manh, chling s& tham gia phan &ng véi cac chat hap phu tai bé mat chat xdc tac
nhu H20, OH", c&c hop chit hitu co, oxi hoa tan... Sy oxi hda H20 hay OH"s& sinh ra géc
tu do *OH, thiic day céc qué trinh oxi hda nang cao (c6 kha ning oxi hoa hau hét cac chat
hitu co). Nhu vy trong qué trinh xdc tac quang caa TiOz, cac chit 6 nhiém hitu co hoic
v6 co hoic 1 bi khoang hda hoan toan hoic 1a bi oxi hoa 1én muc cao hon va cudi cing
tao thanh céc chat khdng hoic it doc hai.
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Nano TiO2 duoc chang minh 14 chit xic tac quang véi nhiing loi thé vuot troi vé
hiéu qua loai bo cac chat & nhidm hitu co, vo co va vi sinh vat khoi nudce Tuy nhién, TiO:
tinh khiét chi cé thé kich hoat duoc & viing cuc tim véi bude séng < 380nm. Do d6 dé sir
dung btrc xa mat troi trong ving anh sang kha khién phan tng xtc tac quang doi hoi phai
giam nang lugng vang cam cua vat liéu. C6 nhiéu nghién ctu bién tinh TiO2 ion kim loai
chuyén tiép (dé tao nhitng trang thai trung gian trong ving cam TiO;) hoic dua thém
anion cua C, N, F, P hogc S (dé thay thé O trong tinh thé TiOz) nham lam giam ning
luong Eq cua quang xuc tac ddng thoi mé rong anh sang hap thu tir vang UV sang vung
nhin thay va giam su tai két hop cua nhitng electron va 16 trng duoc phéat quang cua TiO2
[9,10].

Trong nghién ciru cua tac gia va cs (2018), cac hop chat cua nito, amoni trong nudc
dugc xur ly bang vat liéu nano TiO2 bién tinh N pha trén C. Vat liéu nay cho thay hiéu suat
xtr ly cao trong ca viing anh sang kha kién.
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Hinh 2: Biéu dé thé hién higu sudt xiz ly cac hep chat nito cia vt ligu nano TiO2 bién
tinh N trong céc diéu ki¢n anh sang khac nhau [4]

Niam 2007, Jie Zhang va cs da nghién ctru ché tao TiO, nano pha tap Er®* bang
phuong phap héa két hop xtr ly nhiét & cac ché do khac nhau va da thu duoc vat liu
TiO2:Er¥* dang hinh cau rdng. Chi-Hnan Han, Hale-Soo Lee, Kyyong Lee, Sang Do Han
da nghién ctiu tong hop thanh cong TiOz nano df)ng pha tap Eu* - Yb3* béng phuong
phap sol-gel két hop phuong phap nd tai 700°C. Két qua nghién ctu cho thay TiO2 dong
pha tap Eu®* - Yb3* ¢6 cau tric v6 dinh hinh, trong khi vat li¢u TiO2 khong pha tap ¢6 cau
tric chu yeu 1a rutile. Nam 2011, P. HaroGonZale, M. Pedroni, da tong hop thanh cong
TiO2 dang ong pha tap Eu®* bang phuong phap thuy nhiét. Két qua phan tich nhidu xa va
anh SEM cho thiy dng nano chiéu dai khoang 100nm hinh thanh do su cudn tron cua
nhiéu tim TiO2. Nam 2013, Yuechan Cao va cs da tong hop va nghién ciru tinh chat phat
quang cia Sm®* pha tap trén nén cac hat TiO nano bang phuong phép sol-gel, khao sat
Vi cac ndng do tap va nhiét do u khac nhau.

Nam 2017, Vesna Pordevic Bojana va cs di tong quan cac phuong phap Che tao
TiO2 nano va tinh chét quang cua TiO2 nano pha tap cac ion dat hiém. Béo cdo chira rang,
viéc dua cac ion dat hiém hoa trj 3 vao nén mang TiOz nano da lam thay dbi cau tric va
mét sd tinh chat vat 1y cua h¢. Céc ion d4t hiém c6 thé dinh x1 tai 3 vi tri khac nhau trong
mang tinh thé TiO; anatase. Cu thé 13, cac ion dat hiém co thé thay thé vi tri ciia Ti**, nAm
O céc vi tri khuyet tat do sai hong mang va dinh xtr ¢ gan bé mat. Trong d6, phan 16n cac
jon dat hiém chiém vi tri gan bé mat v6i muc do dbi xting thap. Mit khac, cac ion dat
hiém c6 ban kinh ion 16n hon Ti%, khi chiém vi tri cua Ti, kha nang linh dong ctia cac ion
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giam do d6 da ngan can qua trinh tao pha anatase cua TiO2 khi pha tap nguyén t6 dat
hiém. Khi cac ion dat hiém thay vao Vi tri Ti** 1am ting céc khuyet tat trong mang tinh
thé, tir d6 1am giam trat ty mang gan dan dén kich thudc tinh thé giam. Ngoai ra, do TiO»
(anatase) v6i d6 rong ving cam ¢ 3,2 eV, trong khi khe ning lugng (tir trang thai co ban
dén mirc kich thich thip nhat) ciia cac ion dat hiém tuong ddi 16n, nén chi c6 mot sb ion
dat hiém (Nd®*, Sm3*, Eu®*, Ho®*, Er®*, Tm®, Yb®") khi pha tap vao nén mang nay giy ra
hi¢u tmg phat quang.

Dé ting cuong kha nang xuc tac quang cua TiOz trong vung anh sang nhin thay,
TiO2 da duogc bién tinh bang hat nano Eu va Au. Panh gia kha nang x(c tac quang thdng
qua phan tng phan huy RhB. Két qua cho thay Au/Eu- TiO2 c6 hoat tinh quang xUc tac t6t
hon so v&i TiOz bién tinh chi bang Au (Au/TiO3) hoic chat xdc tc TiO2 bién tin véi riéng
Eu (Eu/TiOy). Ly do c6 thé la hiéu ing dong thoi cia Eu va Au trén vat liéu gitp ting
cudng hap thu anh sang nhin thiy va thuc day quéa trinh chuyén dich dién tich caa chat
mang. Ly do trén duoc dua ra khi sir dung cac phuong phap DRS, XPS va quang pho dién
quang chuyén tiép. Bén canh d6, nghién ctru ciing di d& xuat mot co ché phan ng c6 thé
xay ra khi Au/Eu-TiO2 dong vai tro la xdc tac quang [Xiahui Lin va cs, 2018]. Tuy nhién
ciing c6 nghién cau chi ra khi bién tinh TiO2 bang dt hiém lai Iam giam kha nang hoat
tinh. TiOz bién tinh voi dat hiém sir dung TiOSO4 va céc nguyén té Ce, La, Gd va phan
tich dic tinh cau trdc, tinh chat quang, hinh thai va kha néng xuc tac bang phuong phap
nhiéu xa tia X, UV-VIS, kinh hién vi dién tu quét phat xa truong (FE-SEM). Két qua cho
thiy viéc bién tinh véi cac nguyén té dat hiém lam cham sy bién d6i cua anatase va
brookit thanh rutile. Tuy nhién, nghién ciru ciing dua ra nhan dinh TiO; tinh khiét c6 hoat
tinh cao hon céc vat liéu bién tinh do cac mau vat liéu bién tinh déu c6 ty 1& Ti**/Ti* nho
hon va oxy hydroxyl glép hon so véi TiO tinh khiét [Nejc Rozman va cs, 2019].
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Hinh 3. Hiéu qud logi bé amoni trong nudc bang xdc tac quang s& dung TiO> va tia
UV [Gong, X va cs, 2015]

3.2. Quang xuc tac phan huzy amoni sur dung TiO2 va TiOz bién tinh

Qua trinh oxy hoa tién tién gom ozonation, oxy hoa peroxon, qua trinh oxy hoa
khong khi uét xdc tac, qua trinh oxy hda xuc tac quang, oxy hoa dién héa da dugc nghién
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ctru dé chuyén héa amoni va nito hitu co thanh khi nito hodc nitrat [Andrea
G. Capodaglio va cs, 2015]. _

TiO2 ¢cb dinh trén cac hat thay tinh dugc sir dung lam chat xGc tc quang dé phan
hity amoniac nong d6 cao trong nugc. Mang TiO2 duoc chuan bi théng qua 16p phu sau
TiO2 trong mot hé thng sol-gel tién chét tetrabutyl titanate va nung & 400-650 °C. Mot
s6 yéu t6 anh huong nhu nhiét do 1, thanh phan chat xdc tac, thoi gian trang mang TiO»,
pH mau nudc, thoi gian tiép xGc véi tia cuc tim, thoi gian 13p lai,... da duoc khao sat. Két
qua cho thay vat liéu c6 thé s dung hiéu qua dé phan huy quang xdc tac amoni trong
nuéc & ndng do cao (xem hinh 3) [Gong, X va cs, 2015].

Nghién ctru dong hoc cua qué trinh oxy hda amoni & nong do cao 26 — 214 mg/l
bang xdc tac quang st dung TiO2 cua dugc tién hanh. Mot sb yéu té anh huong dén qué
trinh nhu pH, TiO2, ndng d6 amoni va O hoa tan dugc danh gia. Cac san pham cua qué
trinh phan hity gém NO2~, NOs™ va e N») da dugc nghién ciru [Murgia SM va cs, 2005].

4. Két luan

Hién trang 6 nhiém amoni trong nudc ngam & Ha Noi noi riéng va mot sé khu vuc &
Viét Nam dit ra thach thtic vé lua chon cong nghé xt y hiéu qua, phu hop.
Oxy hoa x(c tac quang str dung vat ligu TiO, va TiO, bién tinh 1a cdng nghé duoc nhiéu
tac gia nghién ciu &p dung véi nhiéu trién vong. Cac nghién ctiu can duoc danh gia day
du hon vé tinh phi hop véi diéu kién kinh té caa Viét Nam, vira dam bao chi phi thap, van
hanh dé dang ma con han ché cac san pham phu gay 6 nhiém dén mai truong.
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Floods on the Tra Khuc river and inadequacies due human activities
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Abstract

Every year floods often happening on the rivers of Central Vietnam. Most rivers in the
Central region originate from the Truong Son Mountains in the West and flow into the South
China Sea. General characteristics, rivers in central Vietnam are often short, the slope changes
abruptly, when the rain comes up, the flood usually happening. One of the reasons that hinder
flood drainage is human activities. Such as the construction of cross -river. land-use planning in
coastal estuaries. The article writes about inadequacies in construction works and land use plan-
ning in the downstream area, Tra Khuc River in Quang Ngai province.

Key words: flooding, Tra Khuc River, land- use.

Introductions

Every year, in the rainy season, we have to brace ourselves to fight with nature. The
central region of Vietnam, including Quang Ngai province, faces floods again. Tra Khuc
River is an important river of Quang Ngai province. The last section, which runs from
west to east, reaches the sea with a length of about 12 km (Figure 1). There have been
many studies on the Tra Khuc River but not mentioning the influence of constructions on
the ability to drain water when floods occur (Trung Ba Pham, Mau Le Dinh, 2019; Tuan
Canh Le, 2015; Tung Thanh Tran, 2006; Vi Phan Thi Tuong, 2012). The cause are many
reasons for this, but an unworthy cause comes from land-use planning. The paper will
analyze topographic fluctuations in the Tra Khuc estuary, Quang Ngai province. At the
same time, warning of the planning of Ngoc Island on the Tra Khuc River has hindered
the ability of flood drainage.

2. Material and methods

The documents use article include topography maps from 1965 to present, reports,
projects related flooding on Tra Khuc river. The methods used for the article include:

- Analyze and select documents

- Theoretical basis analysis: the formation and development of the river occurred in
4 stages, estuarine areas related to the final stage. Due to special properties, Downstream
areas on rivers often form terrain types such as mudflats, terraces, floating dunes in the
middle of the stream, etc. These terrain types, which often change seasonally throughout
the year, are classified as unstable.

- Outdoor research: Studying and surveying the actual distribution of population,
buildings and land use of topographic forms in the lower section of the Tra Khuc river.
Investigate information on floods, flow interactions with topographic forms.

! Corresponding author
Email: Ictuan@hunre.edu.vn
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Figure 1. The last section, which runs from west to east,
reaches the sea with a length of about 12 km

3. Reseach result

3.1. Overview of the flood situation on the Tra Khuc River.

Research results show that floods usually focus from September to December, and
occur most often in October and November. Table 1 shows the average of the major
floods in the year in the Tra Khuc River.

Table 1. Average of the major floods in the year

Featured 9 1101112 The average nuyrggrer of floods per
The average number of 0.040.88|1.09(0,24 228
floods
% 2 [39[48 |11 100

Every year, floods happen continuously, flooding the lower delta of the Tra Khuc
River. Flooding is a major cause of crop damage, traffic congestion, and damage to
homes and buildings. Here are some historic floods that happened on the Tra Khuc River:

In 1924: flood flow was approximately 10,000 m3/s; In 1964, Q = 14,500 m3 /s,
causing 80% of crop losses in the whole Quang Ngai plain; In 1998, the highest water
level reached 7.72m, exceeding the Il alarm level of 2.02m, estimated to cause damage
of 158 billion VND; In 1999, the water level at Tra Khuc bridge reached Hmax = 8.36m,
surpassing the warning level |11 by 2.66m, the total damage was up to 490 billion VND.
In 2010, flooded cause many houses and traffic was delayed, threatening the safety of
hydroelectric dams, people have to evacuate. Continuous flooding occurred in 2013 and
2017. 2017 flood peak measured at Tra Khuc bridge is 7.56m, on alert 3 is 1.06m. In
October 2019, when it rains, floods appear again. The water level at Tra Khuc station
measured on October 31, 2019, was: 5.89m, below the alert level of 3: 0.61m.

3.2. Fluctuations inflows and the effects of constructions across the Tra Khuc River

As we know, the process of formation and development of the river goes through 4
stages. Over time, the flow is always fluctuating. Downstream area, the slope of the river
bed decreases, create mudflats, dunes floating on the river or terrace. These are topo-
graphic that are often changed. Especially, dunes floating on the river like the Dao Ngoc
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of the Tra Khuc River, Quang Ngai province.
Analysis UTM map shows, in the years from1963 to 1969, there was no Dao Ngoc.
At that time, the flow of the Tra Khuc river flows down to the South, creating an arc with
a radius of about 1km, the central point is mountain peek of Thien An. An Phu village
also comes from this period, and higher around, like a floating "mound" (Figure 1)
Along the Tra Khuc River, from An Phu village to Cua Dai, some of the dunes are
formed, with dunes of about 1 km2 wide. The interaction of the river flow with waves and
tides has formed a sand bar across the Dai estuary. Therefore, the Tra Khuc estuary is
very small, reducing the ability of Tra Khuc to drain into the sea (Figure 1).
265
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Figure 1. UTM map was drawn in 1963-1969, without Dao Ngoc, An Phu village is on the left
bank of Tra Khuc River, sand bars cut cross Tra Khuc river, Cua Dai was very small.
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Figure 2. Gaus map drawn from 1993 to 1994, showing that Tra Khuc River has more flow in
the North. Dao Ngoc began to form, An Phu village was divided.

From 1993 to 1994, the terrain along the Tra Khuc River has changed again. That is
the appearance of the flow north of An Phu village. The dunes develop along the stream
from An Phu village to Cua Dai estuary, the north bank of Tra Khuc river is more straight
and smooth (Figure 2).

Thus, the flow of the Tra Khuc River has changed over time. The settlement pro-
cess of the people on Dao Ngoc has tended to increase. The results of the field survey
have confirmed, Currently, on Dao Ngoc, nearly

There is only one road to come to Dao Ngoc. Every year, when the rain season
comes, the road is submerged again (photo 1, photo 2)

The study by Pham Ba Trung and Le Dinh Mau (2019) confirms: The channel in the
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Tra Khuc estuary is always changing due to the movement of dunes on the two main
banks of the river (Trung Ba Pham, Mau Le Dinh, 2019).The results of this study were
following the law of changes in river flows. Practical research and results of topographic
map analysis, satellite images show, the flood drainage ability of the Tra Khuc river faces
many difficulties because the path of the water to the sea is blocked by many obstacles.
That is, the system of bridges, roads, railroad crossings to river and mudflats on the
middle of the river. In particular, the construction of the Cua Dai Bridge at the end of
2017 has further hindered the drainage of the Tra Khuc River. In 2019, Quang Ngai
province agreed with the planning and investment proposal of the Dao Ngoc Ecological
Urban Area project proposed by Thai group Quang Ngai. Dao Ngoc is formed from
sediments of Tra Khuc River, this is an unstable topography, often fluctuated over time.
Currently, Dao Ngoc is condemned, causing congestion of the flow. Dao Ngoc planning
as perspective view (Figure 3) will increase the flood disaster on the Tra Khuc River.

Photo 1. An Ph iIIage lies in the middle of Tra Khuc River, with only one access
road.

Photo 2. When the flood returns, the road is submerged
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Figure 3. The planning perspective of Dao Ngoc Ecological Urban Area
proposed by Thai group - Photo: quangngai.gov
The construction of a bridge crosses the river, usually selected at the smallest river
bed. About 3 km along the Tra Khuc river, there are 4 bridges ( Railway Bridge, Thach
Bich Bridge, Tra Khuc Bridge, and Tra Khuc 2 Bridge). The piers will become "retaining
walls", hindering the flow of water (Figure 4, photo 3).

Figure 4. About 3 km along the Tra Khuc river, there are 4 bridges:
Railway Bridge, Thach Bich Bridge, Tra Khuc Bridge, and Tra Khuc 2 Bridge.
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trén séng Tra khlriqméi khi co

Photo 3. A series of piers are obstacles to atr |
reducing the ability to drain water on the Tra Khuc river

3.3. Cua Dai is strongly accreted, due to the impact of waves and tides.

Research and analysis of topographic maps for 54 years (from 1965 to 2019)
shows: Cua Dai is always changing due to the impact of waves and tides. In the flood
season, Cua Dai is expanded, in the dry season, the Cua Dai is filled. Nowadays, Quang
Ngai province continues to construct the Cua Dai Bridge, which is certain that the Cua
Dai Bridge will adversely affect the flood drainage of the Tra Khuc River (Figure 5).

15°10'9"
03°48'18" A

cauC

T

15° 7"
108°48'18"

»
By one

15°10'9"
@ 108°53'55"

=

2

108°53'55"

Figure 5. Lots of dune on the Tra Khuc river. Adding Cua Dai bridge cut cross, pre-

venting water from flowing into the sea.
Along the Tra Khuc River, there are many dunes, plus Cua Dai B
which block the way of water to the East Sea (Figure 5, Figure 6).
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Figure 6. Cua Dai barrier by dunes are always fluctuating and the shoreline
changes in the area of the Tra Khuc river (Trung Ba Phgm, Mau Le Dinh, 2019)
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4. Conclusion

Floods often occur on the Tra Khuc River, causing much damage to people in
Quang Ngai province. Have been too many constructions cut across the river, obstructing
the ability to drain water is one of the many causes of increased flooding levels of the Tra
Khuc River. Especially, Dao Ngoc is alluvial land located in the middle of Tra Khuc
River, the land area is often to seasonal changes. Dao Ngoc's ecological urban area lo-
cated on the flow of the Tra Khuc River has hindered the flow, contributing to increased
flooding on the Tra Khuc River. For Quang Ngai to develop sustainably, it is necessary to
have the close cooperation of scientists and managers. The lands on the river flow, such
as Dao Ngoc on the Tra Khuc River, which have been planned by Quang Ngai province
as residential land, will become a barrier to the river's drainage to the sea. Why are there
irrational planning projects? The answer is for managers!
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Khoanh viing nguy co' 6 nhiém méi trweéng trong hoat dong
khai thac khoang san tai khu vec Thach Ha, Cam Xuyén, Ha Tinh

Nguyén Thi Hoa*
aKhoa Mdi truong, Truong Pai hoc Mo-Bja chat, Vigt Nam

Ngay nop: 23/3/2020; Ngay chip nhan: 3/10/2020; Ngay dang bai: 20/12/2020

Tom tit

Trong nhitng nim gan day, van dé 6 nhiém méi truong trong hoat dong khai thac khoang
san ngay cang nghiém trong. Tai viing ven bién Thach Ha, Cam Xuyén, Ha Tinh, chat lugng moi
truong lién quan dén hoat dong khai thac khoang sin dang c6 nhitng bién d6i bat loi va tiéu cuc
V6i moi trudng va con ngudi, ngoai nhiing van nan vé 6 nhiém méi truong, can kiét nguon tai
nguy@n con ¢ sy xuat hién ngay cang nhiéu nhiing véan dé xung dot moi truong. Bai bo di nghién
clru, danh gia hién trang méi truong va tim hiéu nhirng biéu hién, nguyén nhan cia céc van dé 6
nhiém moi truong trong hoat dong khai thac khoang san tai ving Thach Ha, Cam Xuyén, Ha
Tinh, tir @6 tién hanh khoanh viing nguy co cac khu vuc & nhiém méi truong dua trén viéc xay
dung cac nguyén tac khoanh viing va xay dung ngudng ham lwong cac chat & nhidm nham ngin
chan sy phat tan 6 nhiém mai trudng ra bén ngoai va dé xuat cac bién phap phong ngira, ngan chan
va giai quyét anh huéng caa 6 nhidm moéi truong trong qué trinh phat kinh té x4 hoi.

Tir khoa: 6 nhiém moi truong, khai thac khoang san, Thach Ha, Ha Tinh

1. Pit van dé

Khai thac va ché bién khoang san 12 mot nganh céng nghiép c6 y nghia quan trong
dbi véi nén kinh té quoc dan. Tuy nhién, hoat dong khai thac, ché bién khoang san luon la
mét trong nhitng nganh céng nghiép gay nhiéu tic dong xau nhat dén méi truong sinh
thai. Bén canh d6 cong tac dénh gia hi¢n trang moi truong chua duoc quan tam va thuc
hién tot, vi vay, van de 6 nhiém moi truong trong hoat dong khai thac khoang san ngay
cang gia ting ca vé sb luong va quy mo. Yéu té chinh gay tac dong dén moi truong 1 cac
hoat dong tur khai truong khai thac khoang san, cac bai thai, khi doc hai, bui va nuéc thai
mo,... lam pha v& c&n bang ty nhién, gay ra su 6 nhidm nang né dbi voi moi truong va anh
huong truc tiép dén stc khoé cia con ngudi.

Khu vyc viing ven bién Thach Ha - Cam Xuyén 1a viing ¢6 hoat dong khai théc dién
ra manh mé trong d6 c6 ca khai thac kim loai nhu sat (01 mo), ilmenit (02 mo) va da vat
lieu xay dung (02 mo) va 01 mo dét san lap voi quy m6 va cong nghé khac nhau [4]. Hoat
dong khai thac khoang san da gop phan giai quyét viéc lam, ting thu ngan sach, thuc day
kinh té dia phuong phat trién, nhung do san luong khai thac 16n, cong nghé khai thac con
lac hau, cong tac bao vé méi trudng chua duoc chi trong... d3 dan dén mai truong tai
nhiéu khu khai thac khoang san bi 6 nhidm va suy thoai kha nghiém trong. Khai thac
khoéng san ving ven bién Thach Ha — Cam Xuyén, Ha Tinh gy 6 nhiém nudc mat va
nudc ngam tram trong, 1am bién dang dia hinh tu nhién, pha huy cac tham thyc vt tu
nhién trong khu vuc, 1am anh huong dén stc chiu tai cia méi truong, 1am tang nguy co
gay x0i 16 bd bién, tai bién moi trudng nhu gay ra hién twong kho han, thiéu nuéc, sa mac
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hoéa...1am anh huong 16n dén moéi truong va cudc séng cua ngudi dan dia phuong.

Xuét phét tir nhirng luan ci trén cho thay rang viéc “Khoanh viing nguy co 6 nhiém
moi truong lién quan dén hoat dong khai thac khoang san tai khu vuc Thach Ha, Cim
Xuyén, Ha Tinh” nhim dap tng yéu cau va doi hoi cap thiét caa thyuc té, phuc vu sy phat
trién bén viing kinh té - x4 hoi tai khu vuc Thach Ha, CAm Xuyén, Ha Tinh 1a can thiét.

2. Phuong phap nghién ciru

Dé khoanh viing nguy co 0 nhiém moi truong tai khu vie nghién ctu, bai bao da su
dung cac phuong phap gom: Phuong phap thu thap, téng hop va phan tich tai liéu;
Phuong phap phan tich ban dd, biéu dd; Phuong phap khao sat, diéu tra thuc dia va hé
thong tin dia ly (GIS).

- Phuong phép phén tich tong hop tai liéu: tac gia chi rd nhiing nguyén nhan dan
dén 6 nhiém moi truong, nhiing 1y luan va cac dan ching thyc tién, tir 46 dwa ra nhiing
ngudng nguy co 0 nhiém moi truong va tién hanh khoanh viing nhitng noi ¢ nguy co 6
nhiém moi truong lién quan dén hoat dong khai thac khoang san.

- Phwong phap nghién ctru hién truong: tac gia da truc tiép dén cac mo, céc cong ty
doanh nhiép cac co quan lién quan dén viéc khai thac khoéng san dé nam bt quy trinh
hoat dong khai thac ché bién tir d6 dé ra nhitng huéng nghién cizu cho bai béo.

- Phuong phap diéu tra, thong ké: tir thyc tién cac bao co, s ligu thong ké ciia cac
Mo da, cac cong ty doanh nghiép khai thac ché bién da va cac nganh quan ly tai nguyén vé
moi trudng tac gia chit loc, théng ké sé liéu lién quan toi dé tai dé 1am rd hon thyc trang
khai thac khoang san viing Thach Ha — Cam Xuyén, Ha Tinh.

3. Hién trang méi trwong cac khu vuc hoat dgng khai thac khoang san vung nghién
cuu

Tir két qua khao sat thuc dia, thu thap sb liéu va phan tich hién trang méi truong tai
khu vuc nghién ciu cho thay hién trang moéi truong vung ven bién Thach Ha — Cam
Xuyén, Ha Tinh nhu sau [4]:

NuwdC Mt va nwdc ngam

Céc mo khai thac khoang san & viing nghién cizu ven bién Thach Ha phan bé trén 2
ngudn nudc mat chinh, gom: sudi Chua Tran (Thach Khé) va subi Bong Ban (Thach
Vin). Hién trang mdi trudng tai cac ngudén nudc nhu sau:

- Sugi Chua Tran: La ngudn thu nudc tir cac subi nhanh phia Nam ndi Nam Gidi,
chay theo cac huéng Tay-Tay Nam va hudng Dong qua cac xom Thanh Long, Minh Son
va Thuong Hai, chiéu dai khoang 8km. bay la ngudn cung Cap nudéc sinh hoat cho khoang
200 ho dan va tudi cho khoang 820ha dat ndng nghiép caa cac xa Thach Binh, Thach Khé
va Thach Hai.

Két qua khao sét thu thap duoc ciing cho thay sudi Chlia Tran va toan bo cac sudi
nhanh déu bi 6 nhim. Nudc sudi c6 mau tring duc, chira nhiéu can lo lirng. Két qua do va
phan tich mau nudc mit cho do pH: 4,86-5,94, thip hon tiéu chuan 1,23-1,01 Ian; ham
luong DO: 5,6-5,7mg/l, thap hon tiéu chuan 1,07-1,05 lan; COD: 19-47mg/l, vuot tiéu
chuan 1,9-4,7 lan; BODs: 13-26mg/l, vuot tiéu chuan 3,25-6,5 lan.

Nudc ngam trong céc giéng sinh hoat caa dan bi & nhiém dic biét nghiém trong.
Nudc ¢ mau trang duc, ham luong COD: 28-56mg/1, vuot tiéu chuan 7-14 lan.

Céc co s& xa chat thai rin va nudce thai gay 6 nhiém gdom: cac mo da xay dung cia
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Cong ty C6 phan Khai thac Ché bién d4 Thach Hai, Cong ty C6 phan 999; m¢ sét cua
Cong ty Cb phan Sit Thach Khé va mo dat san l4p ciia Cong ty C6 phan Xay lip Thuong
mai Van tai Hoang Duong.

- Suoi Hong Ban: Suoi la ngudn thu nudc tir cac khe nhé phia Dong x6m Trung
Vin, xa Thach Van. Sudi chay theo huéng Dong Bac qua x6m Dong Ban db ra Bién
Pong, chiéu dai khoang 2km. Sudi Bdng Ban la nQUOn cung cip nudce sinh hoat cho
khoang 50 ho dan va tudi tiéu cho khoang 195ha dat ndng nghiép cua x4 Thach Van.

Trén cac khe sudi thudc luu vuc sudi Bong Ban ¢ 1 mo khai thac ilmenit caa Téng
cong ty Khoang san va Thuong mai Ha Tinh.

Két qua nghién ctru thu thap duoc cling cho thay toan bo luu vuc sudi Bong Ban bi
6 nhidm. Nudc sudi 6 mau trang duc, chira nhiéu cin lo lung. Két qua phan tich mau
nuéc mit di xac dinh do pH: 5,18-5,52, thip hon tiéu chuin 1,16-1,09 lan; ham lugng
DO: 5,40mg/l, thap hon tiéu chuén 1,1 |§n; COD: 22-58mg/l, vuot tiéu chuan 2,2-5,8 Ian;
BODs: 12 -23mg/1, vuot tiéu chuan 3-5,8 lan. Nudc ngam trong giéng sinh hoat cta dan bi
6 nhiém dic biét nghiém trong. Nudc ¢ mau tring duc, ham lugng COD: 21-70mg/l,
vuot tiéu chuan 5,2-17,5 lan.

Co so xa thai gay 6 nhidm nguén nudc tai sudi Bong Ban 1a mo khai thac quing
titan sa khoang caia Tong cong ty Khoang san va Thuong mai Ha Tinh.

Méi trwong dat

Trén dia ban vung ven bién Thach Ha, dién tich dat bi 6 nhiém do hoat dong khai
thac khoang san gay ra la dat dong bang ven bién, phan b chii yéu & 3 khu vuc chinh gom
Thach Khé va Thach Vin. Hién trang méi trudng dat tai cac khu nhu sau:

- Khu Thach Khé

Dit tho nhudng khu Thach Khé phan bé tir chan nai Nam Gidi, thudc cac x4 Thach
Ban, Thach Khé va Thach Hai, dién tich khoang 900ha. Pay 1a dat trong IGa va trong mau
cua nhan dan dia phuong.

Két qua phan tich mau dat thu thap duoc da cho thay mot s6 vi tri c6 ham lugng As:
15,5-29,7ppm, vuot tiéu chuan 1,29-2,48 lan; Cré*: 368ppm, vuot 1,47 lan.

Nguyén nhan 6 nhiém 1a do chat thai ran va nudc thai caa cac mo khai thac da xay
dung cua Cong ty C6 phan Khai thac Ché bién da Thach Hai, Cong ty Co phan 999; mo
khai thac quang sat caa Cong ty Co phan Sit Thach Khé va mo dat san lap cua Cong ty Co
phan Xay lap Thuong mai Van tai Hoang Duong.

- Khu Thach Van

Pit thé nhudng khu Thach Vin phan b tir phia Nam x& Thach Hai dén xom Bic
Hoa, x4 Cam Hoa, dién tich khoang 400ha. Pay 1a dit trong lda va trong mau cua xa
Thach Vin. Két qua thu thap s6 liéu phan tich trude kia ciing cho thidy ham lugng As:
15,0-18,1ppm, vuot tiéu chuan 1,25-1,51 lan; Cré*: 317ppm, vuot 1,27 lan.

Nguyén nhan 6 nhiém dat la do chét thai ran va nudc thai mé khai thac quang titan
sa khoang cua Tong Cong ty Khoang san va Thuong mai Ha Tinh.

Moi trwong phong xa

Két qua thu thap sé liéu cia Lién doan Dia chat Xa-Hiém vé két qua do gamma moi
truong, do ndng do radon trong dat, khong khi va trong nudc thuoc khu khai thac da
granit ni Nam Gigi cho thay hién trang méi trudng phong xa tai khu vuce nhu sau:

Téng hop tir két qua do gamma moi truong 94 diém, radon 96 diém cho thay:

+ Suét liéu gamma 0,06-0,43uSv/h, c6 13 diém suit liéu >0,3uSv/h, vuot tidu chuan
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an toan theo tiéu chuan th cép, nhung phan b6 don 1¢ tai khai truong.
+ Nong do radon trong dat 96,5-1620Bg/m3, trong khong khi 0-54,4Bg/m3, trong
nudc 32-182Bg/m3, thap hon tiéu chuan cho phép.

4. Két qua nghién céu
4.1. Nguyén tdc dw bdo nguy co 6 nhiém

Déi Vi nguy co 6 nhiém méi trwong nuéc

Cac khu vuc c6 nguy co 6 nhiém moéi truong nude (nuwdc Mit, nudc ngam) duoc du
bao dua trén cac nguyén tac:

- La dién tich 6 nhidm nudc mat, nuée ngam di duoc xac dinh trong qua trinh thu
thap tai liéu hién trang moi truong tai cac vung khai thac khoang san.

- La pham vi thuong xuyén cé nuédce hoac ¢d6 nude theo mua, chiu anh huong truc
tiép cua chat thai rin va nudce thai, theo nguyén tic chat thai luén ludn phan tan tir noi c6
dia hinh cao xuéng cac vi tri thip hon.

- La dién tich thuong xuyén co nuéc thude cac luu vyuc sdng, sudi véi vai tro 1a
ngudn tiép nhan chat thai, nudc thai va cac nguon gay 6 nhidm khac tir cac mo khai thac
khoang san phan tan ra moi truong.

- La di¢n tich ngap ung theo mua gom béi phu sa, bai boi, thém bac I, bac 11 véi vai
tro 1a ngudn tiép nhan chat thai, nuéc thai va cac ngudn gay 6 nhidm tir cac mo trong cac
dot 10 lut [3].

Doi Véi nguy co 6 nhiém méi truwong dat

Dién tich c6 nguy co 6 nhiém mai truong dat dua trén cac nguyén tac:

- La dién tich dat 6 nhidém da dugc xac dinh tir cac tai liéu thu thap duoc vé hién
trang moi truong tai cac vung khai thac khoang san.

- La dién tich dét thudc cac suon nai, thung liing, ven song subi va déng bang chiu
anh huang tryc tiép cua chat thai va nudc thai, theo nguyén tic chat thai phan tan tir cao
xuéng thap.

- C4c phan dién tich dat dudi thung lung, doc bo song va dat dong bang vai vai tro
la ngudn tiép nhan chat thai rin, nudce thai va cac ngudn gay 6 nhiém khéc tir cac mo khai
thac khoang san phan tan ra méi truong.

- Dién tich dat thugc céac bai boi ven sdng, cac doi cat, bai cat, thém bac 1 va bac |1
chiu anh huong cua méi truong nudc dy bao bi 6 nhiém.

Déi Véi nguy co é nhiém méi truwong khong khi

Céc khu vyc dy bao c¢6 nguy co 6 nhiém moi truong khong khi duoc danh gia dua
trén cac nguyén tac sau:

- Dién tich c6 mat d6 mo day (khoang 1-2 mo/1km?) gom khu khai thac da xay
dung, dat san lap, d4 voi trang... hodc cac ving c6 mat do mo thua, nhung quy mé khai
thac 16n nhur d4 voi xi mang, quang sat, mangan.

- Dién tich c6 cac mo sir dung nhiéu phuong tién méy mac, vat liéu n cong nghiép.

- Co s6 du bao hudng phan tan nguon & nhiém khong khi 1a huéng gio cha dao va
dic diém dia hinh tai khu vuc khai thac.

Déi Véi nguy co é nhiém phong xa

~ Dién tich ¢6 nguy co 6 nhiém moi truong phong xa dugc xéac dinh dya trén nguyén
tac:

- La vi tri truc tiép phan b céc than quang urani, ilmenit ven bién.
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- La dién tich dét thudc cac suon nui,  thung lling, ven song sudi va dong bang chiju
anh huong tryc tiép khi c6 quang lan di Xuong theo nguyén tic cac manh da c6 chira cac
chat phong xa s& phan tan tir cao xudng thép.

- C4c phan dién tich dat du6i thung ling, doc bd séng va dat ddng bang véi vai tro
la khu vuc tap trung cac ngudn gy 6 nhidm khéc tir cac mo khai thac khoang san phan tan
ra moi truong.

4.2. Xdy dung nguwéng ham lwong xdc dinh mirc dé é nhiém cia cdc thong s6 méi
truong tai khu vuwc nghién cuu.

Mtrc d6 6 nhidm méi truong duoc xac dinh chi tiét cho tirng thong s dua trén co s&
so sanh giira két qua phan tich mau vaéi Quy chuan k§ thuat Quéc gia vé TCCLMT. Déi
véi nudc mat so sanh theo QCVN 08:2015/BTNMT; nuéc ngém theo QCVN
09:2015/BTNMT; nuéc thai theo QCVN 24:2011/BTNMT; dat va chat thai ran theo
QCVN 03:2015/BTNMT; khéng khi theo QCVN 05:2013/BTNMT va QCVN
26:2010/BTNMT. Cu thé, ham luong xac dinh cac muc & nhiém cia cac théng s6 moi
truong duoc trinh bay trong bang sau [1], [2].

Bdng 1. Ham lwong xdc dinh miee dg 6 nhiém ciia cac thong sé méi trwong tai cac khu
vic khai thac khoang sén vang nghién ciru

Thong s6 mdi moi Ham lwong xic dinh mire d9 6 nhiém
TT truong Binh A nhidm Nghiém trong bic biét
(don vi tinh) thuong : nghiém trong
| Nuwéc mat
1 DO (mg/) >6,0 1,0-<3,0 <1,0
1,0-<3,0 >135-14
2 | pH 6.0-85 " oic>85-135 hoac <1,0
3 | zn(mg/l) <0,5 >0,5 - 01,5 >0,15 - 2,5 >25
4 | Pb (mg/l) <0,02 >0,2 - 0,06 >0,06 - 0,1 >0,1
5 Cd (mg/l) <0,005 >(,005 - 0,015 >0,015- 0,025 >0,025
6 | SS(mg/l) <20 >20 - 60 >60 - 100 >100
7 | As (mg/l) <0,01 >0,01 - 0,03 >0,03 - 0,05 >0,05
8 | Hg (mg/l) <0,001 >0,001 - 0,003 >0,003 - 0,005 >0,005
9 | BODs(mg/l) <4 >4 -12 >20 - 40 >40
10 | COD (mg/l) <10 >10 - 30 >50 - 100 >100
11 | NOs (mg/l) <2 >2-6 >6 - 10 >10
Il | Nwéc ngam
1,0-<55 >13,5-14
1 pH 55-85 hoic >8,5 - 3,5 hoac <1,0
2 Zn (mg/l) <3,0 >3,0-9 >0 -15 >15
3 | Pb(mgll) <0,01 >0,01 - 0,03 >0,03 - 0,05 >0,05
4 Mn (mg/l) <0,5 >0,5-1,5 >0,15-25 >2.5
5 | Cd(mg/) <0,005 >0,005 - 0,015 >0,015 - 0,025 >0,025
6 | As(mgll) <0,05 >0,05 - 0,15 >0,15 - 0,25 >0,25
7 | Hg (mg/n) <0,001 >0,001 - 0,003 >0,003 - 0,005 >0,005
8 | coD (mg/l) <4 >4.0 - 20 >20 - 40 >40
9 NOs (mg/l) <15 >15-75 >75 - 150 >150
11 Nuwdéc thai
1,0-<6 >135-14
L | pH (mg/h) 6-9  Ihoic>85-35 hoac <10
2 Zn (mg/l) <2,97 >2 97 - 8,91 >8,91 - 14,85 >14,85
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Thong s6 mdi moi Ham lwong xic dinh mire d9 6 nhiém
TT treong Binh A nhidm Nghiém trong Pic biét
(don vi tinh) thuong : nghiém trong
3 Pb (mg/l) <0,099 >0,099 - 0,297 >0,297 - 0,495 >0,495
4 | Mn (mg/l) <0,50 >0,50 - 1,5 >1,5-25 >2,5
5 Cd (mgl/l) <0,005 >0,005 - 0,015 >0,015 - 0,025 >0,025
6 SS (mg/l) <49,5 >49 5 - 148,5 >148.5 - 247,5 >247.5
7 | As (mg/l) <0,05 >0,05 - 0,15 > 0,15 - 0,25 >0,25
8 | Hg (mg/l) <0,005 >0,005 - 0,015 >0,015 - 0,025 >0,025
9 | BODs(mg/l) <29,7 >29,7 -148,5 >1485 >297
10 | COD (mg/l) <495 >495 - 247,5 >247 5 >495
11 | NOs (mg/l) <5 >5 - 25 >25 - 50 >50
Mau dat va chat
AV A
thai ran
1 Cu (ppm) <50 >50 - 150 >150 - 250 >250
2 Pb (ppm) <70 >70 - 210 >210 - 350 >350
3 Zn (ppm) <200 >200 - 600 >600 - 1.000 >1.000
4 Mn (ppm) <3000 >300 - 9.000 >900 - 15.000 >15.000
5 Cré* (ppm) <250 >250 - 750 >750 - 1.250 >1.250
6 Sb (ppm) <0,6 >06-18 >1,8-3,0 >3,0
7 Hg (ppm) <7 >7-21 >21-35 >35
8 As (ppm) <12 >12 - 36 >36 - 60 >60
\ Khoéng khi
1 | Bul lolng g4, > 300 - 900 >900 - 1.500 >1.500
(ng/m”)
2 CO (ug/m®) 30.000 >30.000-90.000 >90.000-150.000 >150.000
3 SOz (ug/m®) 350 >350 - 1.050 >1.050 - 1.750 >1750
4 NO3 (ug/m®) 200 >200 - 600 >600 - 1.000 >1.000
5 | Tiéng on (dBA) 70 >70 - 210 >210 - 350 >350

4.3. Khoanh viing nguy co 6 nhiém méi trwong tai khu vec Thach Ha — Cam Xuyén,
Ha Tinh

Déi voi khu vuc nghién ctu, dién tich du bao 6 nhiém méi trudng nudc la cac khe
sudi, ao hd, cac ving trung thap chira nudc mat va ting chira nudc ngam trong cat sa
khoang ven bién, phan bé tir Thach Ban dén Thach Van, chiéu dai trén 18km. Dic diém 6
nhiém nhu sau:

- Dién tich dy bao 6 nhiém 50km2.

- Thanh phan 6 nhiém Mn, As.

- Mtrc d6 dy bao 6 nhiém: O nhiém dic biét nghiém trong.

Ving dy bao 6 nhiém méi trudng dat 1a cac bai cat, con cat ven bién Thach Ha, tur
x& Thach Ban dén Thach Van, dai 18km. Dic diém 6 nhiém:

- Dién tich dyu bao 6 nhiém 40km?2.

- Thanh phan 6 nhiém Mn, As.

- Muc do du bao 6 nhiém: O nhiém nghiém trong.

Pham vi dy b4o 6 nhidm méi trueang khdng khi lién quan cac mo khai thac quang sat
va da xay dung tai Thach Ban, Thach Dinh, Thach Hai va anh huéng dén cac x& Thach
Khé, Thach Van... Dac diém 6 nhiém nhu sau:

- Theo huéng gi6 Pong Bic, ving du bao 6 nhidm cd dién phan b theo hudng Tay
Nam, chiéu dai 19km, rong 3km, dién tich 50km2.
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_ - Theo huéng gié Tay Nam, viing dy bao 6 nhiém c6 huéng phan tan Dong Béc,
chieu dai 25km, rong 3km, di¢n tich 60km?2.
- Mtrc d6 du bao 6 nhiém: O nhiém.

Hinh 1. Cac viing du bao nguy co' 6 nhiém moi truwong lién quan dén céc hoat dgng
khai thac khoang sdn tai Thach Khé, Ha Tinh
5. Trao doi, thao luan
Str dung va khai thac khoang san va bao vé moi truong vang ven bo la trdch nhiém
chung cua cong ddng va phai dugc x& hoi hoa, thé hién bang cac cam két va hoan thién vé
thé ché. Pong thoi can xay dung va thuc hién ké hoach phan viing sir dung tong hop viing
ven bo, 1am co s dé ra soat va diéu chinh quy hoach cuia cac nganh kinh té x& hoi.

Quy hoach vuing khai thac khoang san viing ven bién mot cach hop ly, bao dam an
toan dan sinh va x& hoi. Quy hoach khai thac khoang san phai phu hop véi cac quy hoach
khac cua tinh theo hudéng hai hoa gitta cac bén, phat trién xa hoi mot cach bén virng, than
thién véi moi truong.

6. Két luan

C6 thé noi, khai théc tai nguyén khoang san ca nude néi chung va ving Thach Ha —
Cam Xuyén, Ha Tinh noi riéng tuy mang lai loi ich kinh té cho doanh nghiép, cho qudc
gia nhung da phai danh d6i v6i su huy hoai méi trudng sinh thai, danh ddi véi tiém ning
cac nguon tai nguyén khac nhu du lich, nu6i tréng thity san, san xuat ndng, 1am nghiép...
va d6i mat véi nhiéu thach thic vé kinh té - xa hoi cua cong dong dan cu ving khai
khoéng. Bén canh do, tai nguyén dat nuéc bi s dung lang phi, cong ddng dan cu dia
phuong phai ganh chiu hau qua va chinh quyén dia phuong ludn phai tim cach khic phuc.
Do d6, viéc khoanh viing nguy co 6 nhiém méi truong tai ving nghién ciru 1a viéc 1am can
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thiét giup cai thién moi truong va s6m dua ra cac bién phap giam thiéu kip thoi va ding
thoi dlem Dé khoanh vung dugc nguy co 6 nhiém moi trudng bai bao da dya trén céac
nguyén tic du bao nguy co 6 nhiém va xay dung ngudng ham lwong xac dinh mirc d6 6
nhiém méi trudng tir d6 két hop vai cong nghé GIS va vién tham [5] da tién hanh khoanh
ving dugc cac khu vuc ¢6 nguy co 6 nhiém mai truong & cac mirc do 6 nhiém khac nhau
tir 46 s6m dua ra cac bién phap giam thiéu 6 nhiém moéi trudng do hoat dong khai thac
khoang san gay ra mot cach hop 1y nham dam bao sy phét trién bén viing cua ving Thach
Ha — Cam Xuyén, Ha Tinh néi riéng va xa hoi néi chung.
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Vin dé xay dung co' sé dir ligu Kiém keé phat thai khi nha kinh cho nganh
luyén kim bang wng dwng ma nguon mé NoSQL MongoDB

Tran Thanh Ha®, Tran Thi Ngoc?
#Khoa Trac bia, Truong Dai hoc Mo - Dia chat
Khoa Mbi truong, Trudng Dai hoc Moé - Dia chat

Ngay nop bai:10/3/2020; Ngay chap nhan:9/10/2020; Ngay dang bai: 20/12/2020

Tom tit

Van dé kiém ké phét thai khi nha kinh dang 13 méi quan tim hang dau khong chi ¢ cac nuoce
phét trién nhu My, Canada, Anh, Phap... ma dang thu hat chinh phu cac quéc gia dang phat trién.
Viét Nam véi nén cong nghiép dang timg budc hién dai hoa, ciing c¢6 su chi trong nhéat dinh dén
cong tac kiém ké phét thai KNK va bao vé méi sinh, phat trién bén vitng. Ung dung giai phap
cdng nghé vao trong céc qué trinh kiém ké nay gitp nang cao chat luong cua cac théng tin, dit liéu
dau vao, mang dén sy thuan tién khi tra ciru va tinh toan luong phét thai cia dbi tugng cu the, ma
& day tac gia nghién cau- nganh luyén kim. Phin mém duoc xay dung trén co s& dit liéu ma nguon
mé NoSQL MongoDB, cho phép ngudi ding tiép can thong tin nhanh nhat, thuan tién nhat vé
luong phat thai KNK caa nganh. Trén co so théng tin tiép nhan duge, ngudi dung c6 thé lya chon
céc kich ban nham giam nhe luong phét thai khi nha kinh phi hop véi nganh.

Tur khoa: kiém ké phat thai, khi nha kinh, luyén kim, co sé diF liéu ma nguon me.

1. Pt van dé

Su phét thai khi nha kinh tang 1én dugc cho la do c&c hoat dong céng nghiép, tiéu
thu niang luong cia con nguoi ting dan (IPCC, 2006). D6 ciing chinh 1a mdt trong nhiing
nguyén nhan dan dén sy 4m dan 18n cua trai dat, tir d6 gay ra bién doi khi hau, nudc bién
dang. Cudc séng ciia con nguoi cling dang chiu cac anh huong tiéu cuc truc tiép tir cac hé
qua nay. Do d6, hiéu rd ban chat caa qua trinh phat thai khi nha kinh, dic biét do cac hoat
dong ddt nhién ligu trong cac nganh cong nghiép va ning luong dang c6 vai trd quan
trong trong viéc xay dung 16 trinh cit giam phat thai khi nha kinh trong twong lai trén toan
cau, gop phan bao vé su séng cua nhan loai.

Viét Nam phé chuan Cong udc khung cia Lién hiép Qudc vé Bién do6i khi hau
(BDKH) vao ngay 16/11/1994. La thanh vién cia Cong udc nay, Viét Nam co6 nghia vu
thuc hién cac hoat dong c6 lién quan, trong d6 cé viéc thuc hién kiém ké KNK trong cac
linh vic khac nhau dé 1am rd hién trang phat thai khi nha kinh. Thong bao Qudc gia lan
thar nhat (cong bé nam 2003) vé kiem ké KNK qudc gia cho ndm 1994 duoc thyc hién
trong 5 linh vuc: ning lwong; qué trinh cdng nghiép; sir dung dat, thay doi sir dung dat va
lam nghiép; néng nghiép va chat thai. Sé liéu kiém ké KNK nim 1994 cho thay tong
lugng KNK phét thai cua Viét Nam 1a 103,8 triéu tin CO> twong duong, trong d6 phat
thai trong linh vuc st dung dét, thay ddi s dung dat va Iam nghiép chiém 18,7% tong
phat thai qudc gia (Bo Tai nguyén va Moi truong 2003). Phat thai khi nha kinh qudc gia
vao ndm 2000 1a 150,8 triéu tin CO2 tuong dwong, trong d6 phat thai cua linh vuc luyén
kim chiém 50% tong phét thai (Bo Tai nguyén va Méi truong 2010). Cho dén nay, cac

L Lién hé tac gia:
E-mail: tranthanhha@humg.edu.vn

12


http://env.edu.vn/EMNR2020
mailto:tranthanhha@humg.edu.vn

Available online at http://env.edu.vn/EMNR2020
EMNR 2020 @%’

FACULTY OF ENVIRONMENT

Environmental Management and Natural Resources Development

chuong trinh kiém ké KNK cua Viét Nam van str dung céch tiép can 1, 1a cach tiép can
don gian nhat dé tinh toan sy thay doi trix luong cac bon va cc khi khong phai CO2. Theo
d6, cac hé sb phat thai duoc ding trong quatrinh kiém ke 1a cac hé sb dugc IPCC dé xuit
va ¢6 thé &p dung cho nhiéu ving lanh thé cé cling doi khi'hdu. Do d6 céac dit li¢u dau vao
trong cac chuong trinh kiém ké KNK ¢ Viét Nam van ton tai do khdng chic chan khé cao
(B6 Tai nguyén va Mai trudng 2010). Nhdam nang cao chit lwrong kiém ké KNK trong linh
vuc luyén kim & Viét Nam, dé tai “Nghién cau, trién khai hé thong kiém ké phéat thai khi
nha kinh va dé xuét 16 trinh giam nhe phét thai khi nha kinh déi véi nganh céng nghiép
luyén kim” duoc thyc hién béi Trung tam hd tro phat trién Khoa hoc k¥ thuat, Truong Dai
hoc M6 - Bia Chat. Muc tiéu cua dé tai 1a nham xay dung bo co s¢ dir liéu dau vao, phan
mém va hudng dan kiém ké KNK trong linh vuc luyén kim & Viét Nam. Phan mém kiém
ké KNK c6 thé dugc sir dung dé tinh toan thay doi trir lwong phét thai khi nha kinh theo
quy dinh cua IPCC. Hon nita, cac hé sé phat thai qudc té va caa Viét Nam phu hop véi
kiém ké KNK va module hé sé phat duoc tich hop trong phan mém, gitp qua trinh kiém
ké duoc hoan thién, day da va tién loi cho ngudi sir dung hon.

2. Giéi thigu chung vé phwong phap kiém ké KNK

Cac yéu cau dir liéu dau vao cho kiém ké KNK duoc tiép can dua trén cac hudng
dan cua IPCC vé kiém ké KNK quéc gia (IPCC 1996, 2003 va 2006). Phuong phap
chuyén gia duoc 4p dung dé phan tich cac yéu cau dir liéu dau vao cho kiém ké KNK
trong linh vuc luyén kim. Dua trén cac yéu cau vé dir liéu dau vao cho kiém ké KNK quéc
gia va xem xét muic do san c6 cua sb lidu ¢ Viet Nam, tién hanh phan tich danh gia va tong
hop céc dit liéu lién quan. Céc s6 liéu lién quan duoc thu thap va tong hop tir cac nghién
ciru sin ¢6, bao gom cac nghién cau vé tidu thu ning luong qué trinh chuyén héa, hé sb
phat thai, luong cac bon (COz), lugng CHa, cac so ligu ve kiém khi nha kinh, v.v. Trén co
& vé dir lidu va cac yéu cau vé klem ké KNK, phan mém kiém ké KNK trong linh vuc
luyén kim dugc xay dung. Phan mém xay dung dya trén cac tiéu chi: i) don gian, dé sir
dung, ¢6 giao dién ngudi ding than thién; ii) kiém ké KNK dugc tinh toan riéng r& theo
cach tiép can 1 va cach tiép can 2; iii) cd tinh mé, cho phép ngudi dung cap nhat cac hé s6
phét thai mai, va truy xuat két qua dé dang; va iv) két qua tinh toan c6 thé dugc truy xuét
theo ting loai khi thai nhur CO,, CH4 hoic tong hop vao mot bang két qua tong hop.

3. Phan mém kiém ké KNK trong linh vuc luyén kim
3.1 Giéi thiéu chung

Phan mém kiém ké KNK trong linh vuc luyén kim dugc xay dung trén ngén ngi
NoSQL, NoSQL a1 dang CSDL m& ngudn mo va duoc viét tit boi: None-Relational
SQL hay c6 noi thuong goi 12 Not-Only SQL. NoSQL duoc phét trién trén Javascript
Framework véi kiéu dir liéu 1a JSON va dang dit liéu theo kiéu key va value. NoSQL ra
doi nhur 1a 1 manh va cho nhiing khuyét diém va thiéu sét ciing nhu han ché ciia mé hinh
dix liéu quan hé RDBMS (Relational Database Management System - Hé quan tri co s&
dix liéu quan hé) vé téc do, tinh nang, kha nang m¢ rong,...

MongoDB la mét hé quan tri co s& dir liéu ma nguén ma, 1a CSDL thuoc NoSgl va
duoc hang triéu ngudi s dung. MongoDB hoat dong duéi mét tién trinh ngam service,
lubn mé mot cong (Cong mic dinh 14 27017) dé lang nghe c&c yéu cau truy van, thao tac
tir cac tng dung giri vao sau d6 méi tién hanh xu ly. MongoDB 13 mot database hudng tai
lieu (document), cac dit liéu duoc luu trir trong document kiéu JSON thay vi dang bang
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nhu CSDL quan hé nén truy van sé& rat nhanh. Véi CSDL quan hé ching ta c6 khai niém
bang, cac co s& dit liéu quan hé (nhu MySQL hay SQL Server...) st dung cac bang dé luu
dix liéu thi vai MongoDB chdng ta sé€ dung khai niém la collection thay vi bang. So vaéi
RDBMS thi trong MongoDB collection tng véi table, con document s€ ang vai row ,
MongoDB s& dung cac document thay cho row trong RDBMS. Cac collection trong
MongoDB dugc cau trac rat linh hoat, cho phép céc dit liéu luu trit khong can tuan theo
mét cau tric nhat dinh. Thong tin lién quan duoc luu trir cung nhau de truy cap truy van
nhanh théng qua ngén ngit truy van MongoDB. M&i khi ¢6 mot truy van dir liéu, ban ghi
dugc cache (ghi dém) 1én bo nh¢ Ram, dé phuc vu luot truy vén sau dién ra nhanh hon ma
khong can phai doc tir 6 cieng. Khi ¢d yéu cau thém/sura/xda ban ghi, dé dam bao hiéu sut
cua tng dung mic dinh MongoDB s& chua cap nhat xuéng 6 cang ngay, ma sau 60 gidy
MongoDB mei thuc hién ghi toan b dit li¢u thay ddi tr RAM xuéng 6 cing.

3.2. Chitc ning ciia phan mém

Céc di ligu ddu vao va cac thudt todn si dung trong tinh todn hé sé phat thai:
Cong tac kiém ké phat thai khi nha kinh da duoc dé xuat trong tai liéu huéng dan IPCC
1996, sau d6 duoc xem xét sira doi trong tai liéu huéng dan GPG 2000 va duoc bd sung
hoan thién trong tai liéu hudng dan IPCC 2006. Pay 1 tai liéu co ban dé thuc hién cong
tac kiém ké ddi véi cac linh vuc c6 phat thai khi nha kinh theo cac muc cu thé da duoc liét
ké sin trong cac bang. Cac Qudc Gia s& van dung dé tinh toan lwong phét thai khi nha
kinh pht hop véi diéu kién cu thé ciia nudc dé dé viét bao cao cho cac thoi diém kiém keé
(GPG, 2000; IPCC, 2006).

Céc phuong phap udc tinh khéi lugng khi nha kinh phat thai ddi véi linh vuc ning
luong dugc thuc hién theo cac ngudn phét thai dbi véi cac hoat dong dbt nhién lidu dugc
liét ké cu thé theo bang c6 san. Nguyén tac chung 1a khéi luong phét thai dugc tinh bang
su tiéu thy nhién liéu nhan véi hé sé phat thai ung véi nhién liéu d6. Tuy nhién, ¢ 3
phuong phap cu thé khac nhau duoc ap dung dbi vai su khéac nhau cua nhién li¢u va khi
phét thai nha kinh, sy pht hop véi cac yéu cau cua cac loai khi chinh can phan tich va dé
loai trir sy wdc tinh trung lap (IPCC Volume 2, 2006, Chapter 2):

Bac 1 dugc ap dung d6i vai nhién liéu va nguén phat thai duéi day:

- Nguén nhién liéu thuoc danh sach da phan loai tir trugc

- He sb phat thai d6i véi nhién liéu d6 da biét trudc

Bac 2 duoc ap dung dbi véi:

- Nguon nhién ligu thudc danh sach da phan loai tir trudc

- Hé sb phat thai d6i véi nhién liéu va khi phat thai dic biét cua ting quéc gia

Bac 3: Phuong phap 1 va 2 duoc &p dung ddi véi hé sé phét thai trung binh cuaa céc
loai nhién liéu ciing nhu céc loai nhién liéu tong hop da duoc phan loai.

Nhung trong thuc té su phat thai phu thugc vao: Loai nhién liéu sir dung, cong nghé
dbt, diéu kién van hanh, ky thuat diéu

khién; sy bao dam chat lwong san pham va thoi gian sir dung thiét bi dé dét nhién

liéu.

D4i vi kiem ké KNK phét thai trong nganh cong nghé luyén kim, theo huéng dan
cua IPCC thi ca 3 bac duoc sir dung dé udce tinh khi COg, hai phuong phap dugc su dung
dé ugc tinh CH4 ngoai trir bac 2 khong dwoc sir dung. D4i vai viéc st dung bac 3 can phai
c6 thém dir liéu phét thai CO2 va NH4 cia cac nha may cu thé.

Phan mém Kiém ké khi nha kinh trong linh vuc 1am nghiép dwoc xay dung bao
gom 5 module, chi tiét chiee néing ciia cic module nhw sau:
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a) Module Théng tin chung

Thong tin chung Tin tdc DiT liéu KNK Tinh toan KNK

: Tén du an, don vi thuc hién va phuong phap xay dung

Nam Ninh

Burma " S 4 : : Q, B —Sediy R
2 = < ! ; S
Mi-an-ma : > ‘, Q

(Mién Dién) : } 2 . Ha Noi

Hai Phong

b) Module Tin tic: La cac tin tic vé tinh hinh phat thai khi nha kinh trong va ngoai
nu6c, thong ké cc bai bdo lién quan den tinh hinh bién doi khi hau ¢ Vit Nam va trén
toan cau. Cac thong tin nay co thé duogc cap nhat thuong xuyén dé cd nhicu tin tic mai

nhét dén nguoi dung.

iy R ‘ Phat thai khi nha kinh vugt tang
trudng kinh té cua Viét Nam
02/11/2019 11:02

Toc @0 phat thii khi nha kinh dang vugt qua sy

ting trudng kinh t& nhanh chéng cla Viét Nam...

ThaiLan

Vigt Nam

¢) Module Dir liéu KNK: Dé cap nhat cac thdng tin vé& khi nha kinh, qua trinh san
xuat, nhién liéu tiéu thu, S6 liéu do khi thai dé phuc vu tinh todn hé sé phat thai. Tir d6 ¢o
thé chon ché do phat thai gia dinh hoac thuc té. Muc dich dé dua ra dugc cac kich ban
giam phat thai.
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PHAT THAI KHI NHA KINH TRONG QUA TRINH CHUYEN HOA GANG THER

* Chon ché& do trudc

* Loai khi thai

19~

. FACULTY OF ENVIRONMENT

* Loai dif lidu

‘ Ché& d6 gia dinh |

| o2 |

I B4c tinh t0dn 1

Ché @6 gid dinh

Chon nadm xem chi tigt Chéé d thuc 16

* Nam bat déu (bigu d8)

‘ 2020

| 2019 |

Hé =& phat
thai sdn
xuit hing

Ié BOF

Lugng san

xudt gan
HE =& phat =

thai sin

Hé =6 phat
o khéng
thai san
. dge
wuit hang

lo OHF

xuit hing .
. chuyén

I EAF .
haéa sang

sit thép

d) Module Tinh toan KNK: Trong phan mém ngudi dung cé thé lya chon tinh hé s6

Béc tinh todn 1

XEM DU LIEU

Bac tinh toan 2

Bac tinh toan 3

E(€O2) it
Lurgng tan
thép Tan

Lurgng <At

Lugng tan
hoan .
da tuyp =&t vidn

nguyén

phét thai theo IPCC hoc theo quéc gia, chon loai khi thai muén tinh toan va chon cac loai

hinh luyén kim.

DA MUC 1l SO PHAT THAY

e ol

Tom o b

ey 1]

Al Tos e xOa Nl el >
e of mury Oy
Wt oy Sy
L R ) Theo e
6 Arh e bae
[
B -

e) Module Két qua kiém ké phét thai khi nha kinh: Trong module nay s& cho nguoi
dung bi€t tong luvong phat thai cua nganh luyén kim va ty I€ phat thai cua tung nganh qua
cac nam. Twr d6 giap cac nha quan ly hoach dinh dugc ké hoach giam phat thai cho turong

lai.
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4. Két luan

Qua qua trinh tinh ton hé s phat thai khi nha kinh biang phan mém ang dung ngdn
ngit NoSQL MongoDB c6 thé thay rang phan mém cé tinh ning thuan lgi khi c6 thé tich
hop trén dién thoai thdng minh va internet nham tra ctu online céc hé sd phat thai. Cac sb
liéu do dugc cap nhat dé dang thong qua cac bang excel. Phan mém gidp cho cac nha quan
ly c6 cai nhin tong quan vé tong luong phat thai khi nha kinh dé tir 46 lua chon cac kich
ban glam phat thai phu hop voi nén kinh té trong nudc. Ngoai két qua tinh hé s6 phat thai
chinh xac phan mém con c6 giao dién dep, than thién véi ngudi ding.

Cac két qua thir nghiém cho thay, phét thai caa linh vuc luyén kim ¢ Viét Nam hién
nay chiém phan Ién lwong khi nha kinh thai ra méi trudng, dic biét trong linh vyuc luyén
gang —thép (nganh nay chiém phan trim nhiéu nhat). Phan mém cd thé tinh toan thay doi
trit lwgng phét thai hang nam cua tung linh vuc luyén kim khéac nhau theo quy dinh va
huéng dan cia IPCC, do vy cac chuong trinh kiém ké khi nha kinh quéc gia trong linh
vuc luyén kim, cac chuong trinh va dy &n giam phat thai khi nha kinh trong luyén kim,v.v,
c6 thé sir dung phan mém nay dé tinh toan hé sé phat thai.
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Abstract

The idea of reducing emissions from deforestation and forest degradation plus the sus-
tainable management of forests, and the conservation and enhancement of forest carbon stocks
(REDD+) was presented in 2007 at the Bali 13th Conference of the Parties to the United Nations
Framework Convention on Climate Change (UNFCCC). Achieving the expected objective of
REDD+ requires a development of an integrated mechanism which consists of institutions and
structures from international, national to sub-national levels. This improvement is expected to
achieve through national safeguards and co-benefits which contribute to the accountability,
transparency, and participation in governing resources. As a country likely to be significantly
affected by climate change, Vietnam has involved intensively in international discourses and
engaged actively in REDD+ initiatives. However, the progress of Vietham REDD+ has been
facing various restrictions, in which the political issues are considered as the most challenging
perspective. Through using the quantitative data, mainly secondary data collected and synthe-
sized from a wide range of relevant sources and researches at national and international level, this
paper aims to analyze the influences of politics and political actors’ participation, and the gap in
the process of REDD+ formulation and implementation in Vietnam. Based on such results, and a
review and comparison to other countries, it then recommends some solutions with a hope of
improving the effectiveness of Vietnam’s REDD+ policies and programs.

Key Words: Climate change, REDD+ process, institution, political factors, Vietnam

1. Introduction
1.1. The progress of REDD+ over the world

Since its formulation, REDD+ has become one of a critical attention of developing
countries in climate change mitigation efforts. So far, there have been over 300 initiatives
regarding REDD+ in the world, which was implemented in 47 countries. Currently, the
REDD+ stages of engaged countries are different. While some countries are still pre-
paring and de-signing REDD+ policies and programs, some others are implementing
plans (Brockhaus and Di Gregorio, 2014).

In the domestic context, REDD+ progress at national level is defined as the
foundation of ‘new institutions, procedures and capacity building’ activities through the
commitments of actors (Korhonen-Kurki et al., 2013). Brockhaus and Di Gregorio (2014)
highlighted some outstanding countries which are in the progress of REED+ phase 2,
including Vietnam, Brazil, Indonesia, Tanzania, PNG, and Nepal. In which, Brazil and
Indonesia are the two countries that has advanced the most in the progress of REDD+
with the reform of policies and has obtained significant changes. Next, the REDD+ in
Vietnam is in steady progess whereas Tanzania, PNG and Nepal have made slow steps
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toward REDD+. Meanwhile, Cameroon is the country has little change and progress
although this country has had a ‘very early engagement with multilateral donors for
REDD-+ initiative’.

1.2. The formation and legal framework of REDD+ in Vietnam

In 2009, Vietnam initiated its efforts of REDD+ phase 1, known as REDD+
readiness. In 2012, Vietnam introduced REDD+ as a National Action Program which is
divided into two target periods of 2011 - 2015 and 2016 - 2020, and conducted in con-
junction with various relevant programs and pilot projects in ten provinces. After that,
Vietnam moved into Phase 2 of REDD+ implementation with the preparation of im-
plementing participatory and result-based demonstration activities by pilot projects. Until
now, there have been 35 site-based REDD+ Plans developed and approved in Vietnam.

Policy making level

and coordinating
level

‘ National REDD+ Network ‘

REDD+ Technical Working Group (TWG)

1
Mornitoring,

+ Distributi A
Reporting and Govetiance Sibe Benefit Distribution . lLocal . Private Se‘ctor Safeguards Sub-
R System (BDS) Sub- |  Imyg Sub-
Verification TWG TWG éub— o e TWG
(MRV) Sub-TWG
Province REDD+ Taskforce Implementation level

District REDD+ Taskforce

Figure 1. Vietnam REDD+ Institutional Arrangement
( Adapted from Pham et al., 2012)

Regarding REDD+ policies and legal framework, the Vietnamese government has
created several policies and target programs towards environmental and forest protection
and poverty reduction (Huynh and Keenan, 2017; Pham et al., 2014). Notably, the De-
cision No. 380 in 2008 and Decree No. 99 in 2010 on payments for forest environmental
services (PFES) with the aims to enhance the quality and quantity of forest areas. The
institutional arrangement for REDD+ implementation in Vietnam is presented in Figure
1.

In general, Vietnam has demonstrated progressive efforts in REDD+ commitments
and has achieved significant improvements through policy reforms (Brockhaus and Di
Gregorio, 2014; Huynh and Keenan, 2017). However, almost initiatives related to
REDD+ in Vietnam are still in initial steps; and like many other developing countries, all
activities are piloted and not reached ‘a full meaning of carbon transformation’ (Pham et
al., 2015,).

2. The challenges of foundation and implementing REDD+ in Vietham
2.1. National politics and governance system
Vietnam has maintained the authoritarian regime throughout its governance and
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po-litical structure, in which the government plays a central and dominant role in
deci-sion-making processes (Huynh and Keenan, 2017; Pham et al., 2012). Outstand-
ingly, all policies and institutions within forestry sector, including the REDD+ arena, are
profoundly restricted by the ‘political legacy of centralized decision-making’ (Pham et
al., 2012) or ‘top-down approach’ (Pham, Hoang and Campbell, 2008). In fact, the pol-
icy-making process of Vietnam is a ‘multi-level’ and ‘multi-player’, in which the con-
nections between the horizontal and vertical administration system is very complex
(Pham, Hoang and Campbell, 2008). The governance system for environmental activities
in Vietnam is pre-sented in Figure 2.

| PRIME MINISTER ‘

l MPI "“ o _" MoFi T‘ re=:®  Prime Minister’s Office

s - - -- -
r _ a-" - Seel TEel L e
Praggxi::f;pzle'ﬁ e Technical Ministries
(MARD, MONRE etc.)

——p Direct management
— - —p Coordination required

== == Strategic planning

Figure 2. Governance system for environmental activities in Vietnam
(Adapted from Pham, Hoang and Campbell (2008)

Multi-governance by different ministries and agencies has led to the overlap in
pro-jects’ objectives and activities, and even the cost-effectiveness of the programs. For
instance, these authors highlight that REDD+ activities in Vietnam are now technically
performed by Ministry of Natural Resources and Environment (MONRE) and Ministry of
Agriculture and Rural Development (MARD). Meanwhile, the Ministry of Finance
(MoFi) and Min-istry of Planning and Investment (MPI) are responsible for managing
and allocating the budget. Thus, although there is the division of responsibilities between
these ministries, it might create difficulties in cross-sectoral activities and coordination.

Additionally, within authoritarian structure of governance with high concentration
of power, the governmental dominance affects REDD+ implementation (Pham et al.,
2014) and the involvement of multiple actors in decision-making, such as non-state po-
litical actors (Brockhaus and Di Gregorio, 2014; Korhonen-Kurki et al., 2013), as well as
the absence of poorer providers of environmental services (Pham et al., 2012).

2.2. Participation of political actors and their influences on REDD+ arena

The effective policy-making process in general needs the active engagement of all
stakeholders at all level. Under Vietnam’s political system, the level of participation of
different actors is affected by the degree of autonomy and their political willingness
(Dalby, 2005). Consequently, the voices and opinions of limited autonomy actors have
little influence on REDD+ policy making process in Vietnam. Even though MARD has
been concerned about the coordination regime among stakeholders, there is neither
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measure nor indication for ensuring active and efficient participation of these actors.
Thus, the efficiency of collaboration across level and stakeholders is very low (Pham et
al., 2012).

2.2.1. Government actor

In Vietnam, the national government is the dominant actor in the REDD+ decision
making; which are unwillingly transfered to other actors (Brockhaus and Di Gregorio,
2014; Pham et al., 2015). In reality, the involvement of central government agencies is
different due to the difference of their interests and priorities. For example, although
MoFi and MPI are responsible for planning and financial allocation, their engagements in
REDD+ policy discussion are inadequate; and their roles in most cases are just like ob-
servers. This is because they REDD+ perception is beyond their expertise (Pham et al.,
2014; Huynh and Keenan, 2017).

At the local level (province, district and commune), the participation of these
au-thorities in REDD+ policy decision is also limited. Because of highly concentrated
power at central government, local governments lack full power in REDD+ implemen-
tation (Pham, Hoang and Campbell, 2008). In almost all REDD+ policy-making pro-
cesses, there is only one representative of local government agencies who involved in the
policy consultation stage. The reason is most consultations are organized at the central
level with the restricted funding for the local participation. Moreover, some local officials
are not attracted by the REDD+ discussion because ‘they are afraid of losing government
subsidies and regular funding’ (Pham, Hoang and Campbell 2008).

2.2.2. Private sector

In Vietham REDD+ domain, the private sector includes hydropower plants, timber
companies, construction, and tourism companies (Pham et al., 2014). In fact, during the
policy-making process of REDD+, the private sector has only been interested in those
which they think they directly affected them. For instance, these companies were inter-
ested in the Decision No. 380 and Decree N0.99 because these regulations impacted their
benefits and obligations regarding a payment of a certain amount for forest protection and
rural devel-opment. Additionally, REDD+ activities are unattractive to private sector
because of the complicated and unclear scheme of participation and benefit-sharing
(Hoang et al., 2013).

2.2.3. Non-Governmental Organization (NGOs) and Civil Society Organizations (CSOs)

In the REDD+ arena, NGOs and CSOs often show their highest interests in the
policy-making process with some policy options proposed for allocation REDD+ finan-
cial and benefit-sharing mechanism (Pham et al., 2014). They are expected to be repre-
sentatives of vulnerable groups such as local communities and ethnic minorities. How-
ever, in the context of Vietnam’s political system, they tend to be limited in the autonomy
to impress their voices and ideas on decision making discourse (Brockhaus and Di
Gregorio, 2014; Huynh and Keenan, 2017; Pham et al., 2014). This is because these
NGOs are likely to advocate the different policy options from the government’s. Espe-
cially, most mass organizations such as women’s unions and farmers’ associations were
usually absent from REDD+ discourses (Pham et al., 2014).
2.2.4. Ethnic minorities

According to Errico (2016), ethnic minorities are essential stakeholders in REDD+
because they are the primary drivers of deforestation and forest degradation. Thus, if
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there are proper incentives, they could contribute to the success of REDD+ initiatives. In
Vietnam, ethnic minority groups account 14% of the total national population and rep-
resent the large percentage of those 60 million people who rely on forests for their living.
Vietnam ratified the UN Declaration on the Right of Indigenous peoples in 2007 and
adopted the the Free, Prior and Informed Consent (FPIC) in some its pilot projects as a
commitment of the government to include ethnic minorities in REDD+ progress (Pham
etal., 2015). However, the reality for this determination is quite tricky. In Vietnam, due to
the influence of Marx-ist—Leninist ideologies of a centralized democracy, the issues of
democracy and human rights are seen as ‘political sensitive’ (Pham et al., 2015). Thus,
political discourse often lacks the space of citizen’s voice and empower.

3. Conclusions and recommendations

Concerning authoritarian regime and multilevel governance system, it is necessary
for Vietnam to match diverse actors’ interests and encourage them by setting up trans-
parent institutions. It requires the forming and forcing a regulation to clarify the rights,
responsibilities, and procedures for stakeholders, especially among ministries during
REDD+ formulation and implementation. In addition, the Vietnamese government
should consider a shift to participatory approach in governance system in stead of the
current top-down model to improve the transparency, accountability, and inclusive
REDD+ decision-making process.

Furthermore, for improved participation of political actors and reduced conflicts
among them, Vietnam REDD+ process needs to form an organization including all
REDD+ stakeholders’ representatives with its mission for advocating and consulting
policy options. It may ensure the equity and the voices of all actors during decision actors.
Tanzania, for example, has shown its concern over this solution; and under REDD+ Task
Force, the government has promoted the contributions of all stakeholders to the national
REDD+ strategy. It means that this country has succeeded in engaging the voices of
different actors in policy processes, which contribute to solving the interest conflict.
Finally, the Vietnam REDD+ process needs to consider giving space for participation of
the poor, women and ethnic minorities to ensure the national commitments to efforts
regarding FPIC.

In short, if these solutions are considered and conducted, the progress of REDD+
could be improved and reached the target directions.
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Phan viing mie d§ x&o trén canh quan anh hwéng dén céc di san dia chit.
Lay vi du tai khu vuc Trung Khanh, tinh Cao Bang

Nguyén Quéc Phit, Nguyén Thi Cic, Phan Thj Mai Hoa
Truong Dai hoc Mé - Pja chat

Ngay nop: 23/3/2020; Ngay chap nhan: 3/10/2020; Ngay dang bai: 20/12/2020

Tom tat

Céc khu vuyc di san dia chat ndi chung rat nhay cam véi cac xao tron vé canh quan
moi truong dudi tac dong cua tu nhién va con nguoi. Cac tac dong nay c6 kha nang anh
hudng rét 16n dén viéc bao ton céc di san va viéc khéi phuc méi trudng tai cac khu vuc
nay tré vé trang thai ban dau la cong viéc rat kho khan va trong nhiéu truong hop 1a hoan
toan bat kha thi. Nghién ctru nay huéng dén viéc xay dung Chi s6 xéo tron canh quan LDI
(Landscape Disturbance Index) két hop tng dung cong ngh¢ GIS va vién tham dé phan
vung mirc d6 xao tron canh quan anh hudng dén céc di san dia chat tai khu vuc Tring
Khénh, thuoc Cong vién dia chat Non Nudc Cao Bang, tinh Cao Bang. Mic do xao tron
canh quan moi truong cua khu vuc nghién ctru dugce danh gia thong qua viée luong hoa
cac gia tri LDI va xay dyng ban d6 phan viing muac do x40 tron canh quan véi 4 mic do
tac dong. P& dam bao cho su tin cay cua cac két qua tinh toan, viéc xay dung co so dit liéu
cac yéu té anh huang két hop két qua phan tich nguy co xay ra cac tai bién tu nhién va tac
dong nhan sinh trén nén GIS, vién tham la hét strc can thiét. K&t qua nghién ctu cho thay
khu vuc thac Ban Gide, dong Nguom Ngao co mirc x40 tron trung binh vai gia tri LDI tir
0,25 dén 0,50 diém. Khu Bao ton Vuon Cao Vit dang c6 mtc do x&o tron manh nhit,
nhiéu vi tri cd gi tri LDI Ién t&i trén 0,75 diém. Két qua xac dinh céc khu vuc chiu tac
ddng vé x40 tron canh quan méi trudng giup danh gia tong thé theo tiéu chi danh gia lién
nganh vé dia chat va méi truong 1a mot bude di quan trong huéng toi bao ton thién nhién
mot cach tong thé, toan dién hon, hudng dén quan ly bén vitng céc di san dia chat tai khu
vuc.

Tur khoéa: 4o tron canh quan, di san dia chat, Trung Khanh, Non nudc Cao Bing

1. Mé dau

Cac di san dia chit chira dung nhitng gié tri ndi bat vé dia chat, dia mao va da dang
sinh hoc va la mot dang canh quan mai trudng dic biét, mang lai nhiéu gié tri vé nguon loi
kinh té, khoa hoc, gido duc, giai tri va tham my [5l. Cong vién dia chat Non Nugc Cao
Bang mang gia tri lich st 500 triéu nim cua Trai Dat qua cac dau tich vé co sinh, dia tang,
dia mao, cac hoat dong kién tao, nii lira, tai nguyén khoang san, dic biét 1a cac canh quan
karst dic trung, dai dién cho su tién hoa va thay d6i cua lich sir Trai Patll. Bdng thoi,
cdng vién con chaa dung nhiéu di san van hoa vat thé va phi vat thé, dac biét 1a cac di tich
lich str cach mang nhu Di tich Quéc gia Bac biét Pac B, Di tich Québc gia Pic biét Rung
Tran Hung Dao... Ngay 12 thang 4 nam 2018, UNESCO di chinh thic cdng nhan day 1a
cdng vién dia chat toan cau thir hai tai Viét Nam sau CVDC toan ciu Cao nguyén da Bong
Van thugc tinh Ha Giang.

* Lién h¢ tac gia
Email: nguyenquocphi@gmail.com
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Cong vién Dia chat Non Nudc Cao Bang 13 mot cong vién dia chat quéc gia co dién
tich hon 3000km? thudc tinh Cao Bang, bao gém céc huyén Ha Quang, Tra Linh, Quang
Uyén, Tring Khanh, Ha Lang, Phuc Hoava mét phan dién tich cua cac huyén Hoa
An, Nguyén Binh va Thach An. Céc khu vuc di san dia chat n6i chung rat nhay cam véi
CAC X40 tron vé canh quan moi truong dudi tac dong cua tu nhién va con ngudi. CAc tac
dong nay c6 kha nang anh huéng rat 16n dén viéc bao ton cac di san va viéc khdi phuc moi
truong tai cac khu vuc ndy tro vé trang thai ban dau 1a cdng viéc rat kho khin. Do vay,
nghién ctru nay duoc thuc hién nham tim hiéu va phan tich cac yéu té gay xéo tron dén
canh quan moéi trudng ddi véi cac khu vuc cong vién dia chat. Trong do tac gia tap trung
Vvao viéc nghién ciu ap dung Chi sé x40 tron canh quan LDI (Landscape Disturbance
Index) cho khu vuc Cong vién dia chit Non Nugc Cao Bang, tinh Cao Bang.

2. Phwong phap nghién ciru va hién trang méi trweong khu vec nghién ciu
2.1. Chi sé x&0 trén méi trwong LDI

Chi sb x40 tron canh quan méi trudng LDIB! duoc xay dung va phét trién dya trén
c4c tai liéu nghién ctru co trude nhu cac chi s6 X0 tron méi trudng Karst (KDI) danh gia
cho céc vung phét trién canh quan karst], chi s6 xao0 tron méi truong (EDI) dya vao
nguon tu liéu vién tham. Trong dé, chi 6 LDI dugc mé rong hon véi nhidu dbi tuong vé
canh quan hon so vai chi s6 KDI chi tap trung vao mai truong Karst. Chi s6 x&o tron moi
truong karst (KDI - Karst Disturbance Index) 1a phuwong phap danh gia tong thé tac dong
cua cac hoat dong nhéan sinh t¢i moi trudng canh quan karst dugc Beynen and Townsend
dé xuat nam 2005.

Chi s6 x&o tron canh quan méi trudng LDI 1a phuong phap méi dé danh gia tac
dong cua moi truong tu nhién va con ngudi dén canh quan moi trudng tai mot khu vuyc.
LDI thudng duoc xac dinh theo 02 nhém tiéu chi: bién dong méi trudng tu nhién va bién
dong do con nguoi gay ra.

Chi s6 LDI dugc tinh toan gém 2 budc nhu sau:

- Bué6c 1: Tinh toan chi s6 LDI tong hop

LDI = 1 ﬂ
N W &)

Trong d6: DI la gia tri x4o tron caa 16p thong tin i;

wi 1a gia trj trong s6 cua Iop thong tin i;

n 1a tong sé 16p thong tin.

- Budéc 2: Chuan hda vé thang diém tir 0 dén 1 hodc chuyén doi vé ty 1¢ %.

Mirc d6 x40 tron theo LDI duoc phan cap thanh 4 cip nhu trong bang sau:

Bdng 1: Phan cdp mike dé x&o trgn theo chi sé LDI

STT | Diém T§ 18 (%) Mitc d¢ xdo tron
1 | 0,75-1,00 LDI > 75 Xao tron manh
2 | 0,50-0,74 50 <LDI<75 Bi x40 tron
3 0,25-0,49 25<LDI<50 It bi x40 tron
4 0-0,24 LDI<25 Khéng bi xao trén

Céc gia tri tinh toan cua LDI sau khi chuan hda cé gié tri nam trong khoang tir 0 dén
1, twrong trng vai mirc d6 xao tron canh quan nhu sau: 0-0,24 (nguyén so, chura bi Xao tron
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nhiéu), 0,25-0,49 (muc do x40 tron thap, it bi x&o tron), 0,45-0,74 (bi x40 tron, mirc do
trung binh) va 0,75-1,0 (x40 tron manh dén rat manh).

Chi s LDI c6 thé coi 1a cong cu chudn dé ddi sanh, phan tich, danh gia tac dong cua
ca tu nhién va con nguoi tgi canh quan moi treong cua mot khu vuc theo khéng gian va
thoi gian, gitta cac khu vuc véi nhau, duoc khic phuc, giam thiéu dé giam thip mac do
X40 tron moi truong gop phan bao vé tai nguyén thién nhién.

2.2. Hién trang mai truwong tai khu verc nghién ciru

Céc hién tuong tai bién tu nhién va dia dong lec anh hudng nghiém trong dén canh
quan khu vuc:

- Hién twong trrot |6 ddt da: La mot tinh mién ndi voi dia hinh doi nai cao, suon
déc, co do chia cit manh, dia chat kién tao phuc tap, trong nhiéu nim qua khu viec CVDC
lién tuc xay ra cac tai bién truot I gdy anh huéng nghiém trong dén san xuit va doi séng
sinh hoat ciia nguoi dan. Hién tuong truot 1é gap & nhiéu noi véi quy md tir nho dén lon,
chiéu dai 5-300m, cao 1,5-80m, sau 1-20m, vét trugt ¢6 dang vong cung la chu yéull. Bac
biét, vao mua mua tap trung vao thang 7,8 nhiéu tuyén duong tinh 16 (TL.205, TL.206,
TL.207, TL.211), dwong qudc 16 (QL.3) truot 16 thuong xuyén xay ra lam é&ch tic giao
thong va gay thiét hai nhiéu vé kinh té trén dia ban tinh.

- Céc phéu, thung ling karst: Gitra cac ving karst tring tring, diép diép, xuat hién
céc dang dia hinh lon, nho khéc nhau, hinh déng phuc tap va da dang, thap han xuong so
véi dia hinh xung quanh. D6 chinh la cac phéu, ling hay thung lung karst. Chung dugc
hinh thanh béi tong hop cua cac hoat dong dia chét, trong d6 vai trd cta nudc rat quan
trong. Nhiing phan tir nude phan hily da voi, theo thoi gian 1am mong dan s& pha hity cac
khdi nai 1on. Cac phéu karst thuong ¢ dang dang thude thuong c6 dudng kinh vai chuc
mét dén 500m, cac liing, chiéu dai thuong 16n dén kml. Trong ving nghién ciu céc
phéu, liing karst rat pho bién va ton tai chu yéu & phan trung tam céac khéi karst nhu Ha
Quang, Tra Linh, Trung Khanh, Quang Uyén, Phuc Hoa.

- Tinh hinh lii lyt: Hang nam vao khoang thang 9, 10 Khu CVDC Non Nudc Cao
Bang thuong bi ngap lii trong vong 2-3 tuan. Hién tuong mua kéo dai cling gy anh huong
khong nho dén canh quan khu vyc, véi ddc trung la khu vuc tap trung kha nhiéu doi nai,
cac con sbng, sudi viéc xay ra mua 16n dan dén lii quét, gay ngap lut cac khu vuc dong
bang va cac tuyen duong giao thong. Kem theo do la cac hién tugng truot 16 cac khi dét
da gay nguy hiém dén tuyén dudng giao thong, ciing nhu khu dan cu xung quanh khu vyc.
Céc hoat dong do con ngudi tac dong ciing gay anh huong khéng nho dén khu vuc Cong
vién Pia chat Non nuéc Cao Bing nhu:

- Tinh hinh khai thac ldy gé: Céc hoat dong khac thac gd bat hop phap dién ra do
ngudi dan & khu vae CVDC do thiéu viéc 1am va ngudn thu nhap gan nhu khong co vi
phan 16n dan cu 1a cac dan toc thiéu s, tu cung tu cip va sin ban, biy chim tha, dét ring.
T4t ca nhitng hau qua nay gay ra cac hién tuong 1i quét, 1i dau ngudn, truot 16 dat da. ..
gay ra xao tron canh quan moi truong tai khu vuc.

- Khai thac khoang san: Cao Bang la mét tinh mién nii xa céc trung tam kinh té
nhung Cao Bang c6 ngudn tai nguyén khoang san rat da dang va phong phu thuan loi cho
cac nganh cong nghiép phat trién, di dau 1 nganh khai thac va ché bién khoang san. Hién
tai khu vuc nghién ctu c6 hon 30 diém khai thac khodng san chi yéu 1a mé mangan.
Trong qua trlnh khai khac gay anh huong dén mai treong sdng nhu x6i mon dét, truot 16
dat da, gay on va on nhiém khi thai gay trdo x&o tron canh quan mai truong khu vuc va
anh huong truc tiép dén ngudi dan quanh khu vuyc khai thac.
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- Hoar déng cong nghiép: Xay dung co sé ha ting va cong trinh nhan sinh trong
pham vi CVDC phat trién manh va nhanh nhiam dap ¢ng nhu cau dich vu di kém cua hoat
dong du lich tang manh trong nhitng nam gan day. Pang ké nhat 12 sy phét trién ha tang
giao théng tai khu viee CVDC. Cac han ché vé cau dudng duoc cai thién 1én rat nhiéu, tuy
nhién viéc pha v& cac ngon doi, san gat dé lam dudng ciing gay anh huéng lén dén canh
quan.

- Hoat déng ndng nghiép: La mot tinh mién ndi bién gidi, cach xa nhitng trung tam
kinh té 16n, dia hinh chia cit manh, chinh vi vdy, Cao Bing ludn xac dinh nong - 1am
nghiép 1a tru cot ciia nén kinh té. Tuy nhién, song song vai viéc phat trién néng nghiép thi
lwong phan bén, thudce bao vé thuc vat, thudc trir sau tac dong 16n toi can bang hé sinh thai
mot céch tiéu cuc. Boi thude bao vé thyuc vat cd tac dung tiéu diét cac loai thuc vat, ngoai
ra con gay 6 nhiém mai trudng dat, méi truong nude, moi trudong khong khi va dic biét 1a
anh huong tai sicc khoe con nguoi.

- Hoat déng du lich: Puoc thién nhién ban tang vé dep hung vi vé dia hinh, khi hau,
canh quan, hé sinh thai c6 sac hap dan du lich dic biét, danh thang qudc gia nhu thac Ban
Gide, dong Nguom Ngao, hang Pac P6 véi sé lugng khach dén tham quan ngay mot tang,
du lich ting dong nghia véi viéc giao luu hang hoa ciing ting tac dong khong nho téi hé
sinh thai ciia khu vuc, 1am cho hé sinh thai mat di tinh nguyén so da dang ban dau.

3. Két qua nghién ciru
3.1. Cac dang xao trgn canh quan mai trwong tai khu vec nghién ciru

Céc khu vyc cong vién dia chat 12 mot dang canh quan méi trudng dic biét, co thé
mang lai nhiéu ngudn loi vé kinh té, khoa hoc, gi&o duc, giai tri va tham my. Tuy nhién,
nguon tai nguyén thién nhién nay rat dé bi x&o tron va ton thuong dudi tac dong cua cac
tai bién ty nhién cling nhu cac hoat dong nhan sinh. Céng vién dia chit Non Nudc Cao
Bang c6 dién tich rat rong, cac khu di san nam tach biét nhau nén viéc dwa ra chi sé chung
cho ca cong vién s& rat kho va do chinh xéac khong cao. Do vay tac gia da xay dyng muc
d6 x40 tron canh quan moi truong tai khu vuc huyén Tring Khanh vai nguon dir liéu thu
thap dugc va tham khao tir cc nghién ciru c6 trude dé dua ra duoc két qua truc quan nhét.
Tac gia da xay dung mirc d6 xao tron canh quan moi treong khu vuc huyén Trung Khéanh
véi 10 chi thi cho 2 nhém tiéu chi 12 bién dong tu nhién va bién dong do con ngudi duoc
thé hién bang 2.

Cac chi thi vé mic d6 xéo tron duoc thé hién thanh cac 16p ban d6 trong GIS va
muic d6 x40 tron dugc phan cap chi tiét cho tung 16p dya trén ngudn dix liéu thyc té thu
thap duoc tai vung nghién ctu va tham khao cac nghién ctu co trudc.

3.2. Phan viing mikc dg x40 trén canh quan méi trwomg dwa trén chi sé LDI
* Céc chi thi cho nhom bién dgng tw nhién
- Nhém yéu té gdy trueot 16, x6i mon dat

+ D¢ doc swon: Tai khu vuc huyén Tring Khanh do déc dia hinh twong dbi cao,
thay ddi tir 0-66° va tap trung chu yéu trong khoang 15-25°. Khu vuc ¢6 d6 déc cao nhat
tap trung tai cac dai nai, dac biét 1a dai ndi phia Tay Bac, thudc khu bao tdn Vuon Cao Vit
va ring dac dung cua huyén Trung Khéanh.
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Bdng 2: Bang phan cdp mie dé x40 trgn cho cac nhém chi thi
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29.8-30 H

Hinh 1. So' 6 phén viing dé déc swon (a) va so dé phan ving dé am ddt (b)
+ D¢ am dat: Pay 1a yéu té phu thudc vao luong mura, 14 mot trong nhitng nguyén
nhan chinh gay hién twong truot 16 va x6i mon dat. Trong huyén Trung Khanh lugng mua
I6n nhét tai khu vuc phia Tay caa huyén va giam dan vé phia Dong.
- Sir bién déng cua 16p phui thuc vat: Bé danh gia 16p pha thue vat tac gia da sir dung
chi sé NDVI véi cong thirc tinh toan:
_PNIR - PRed
NDVI = —
. PNIR™ PRed
Trong do: pnir 1a kénh can hong ngoai (Near-Infrered)
PRed la kénh mau do (Red).

)
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Giatri NDVI chay tur -1 dén 1, nho 6 chi s6 NDVI ma danh gia 16p phu thyuc vt tré
I&n chuan hoa.

- Swbdo ton cua cac hé sinh thai

+ Rung dac dung: Trong dién tich huyén Trung Khanh hién dang c6 hai khu vuc
dugc khoanh viing 1a khu rimg dic dung (hinh 4a). Két hop sir dung phan mém Mapinfo
tac gia da tao cac dién tich viing dém ra bén ngoai dé danh gia tac dong tir ngoai dén khu
rimg dac dung. (hinh 4b).

Hinh 3. Bdn do rieng dic dung (a) va Két qud phan viing khu riemg ddgc dung (b)

+ Céac khu bao ton: Véi 3 diém bao ton kha nghiém ngat nhu khu bao ton canh quan
thac Ban Gide, khu Hanh lang da dang sinh hoc va dac biét 1a khu bao ton Vugn Cao Vit.
Tir ban d6 khu bao ton tac gia da st dung phan mém Mapinfo dé phan ving khu bao ton
tao c4c dién tich viing dém ra bén ngoai dé danh gia tac dong tir ngoai dén khu bao ton.
Dé danh gia su thay doi 16p pha thuc vat trong vong 5 ndm gan day. Tac gia da chia thanh
3 mirc 6 dé phan mic do thay doi 16p phu thyc vat:

e Thay d6i x4u di: <-0,1
e Khong thay dbi: -0,1-0,1
e Thay doi tét 1én: > 0,1

Két qua phan tich su bién dong trong 5 nam tir 2014 dén 2019 cho thiy cac

khu vire ¢6 sy thay d6i manh nhat vé 16p phu thuc vat nam trong cac xa Ngoc Khé,
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Than Giép, Trung Phc va thi tran Trang Khéanh

a) b)
Hinh 4. Bdn dé khu bdo tén (a) va Két qua phan vang khu bdo ton (b)

- Céc yéu to khi teong - thity van

+ Luwong mua: Luong mua 16n nhét trong nim vao mua mua (thang 7,8) c6 ham
luong mua tir 83,62 dén 143,96mm/tuan (Nguon di lidu do mura vé tinh (GS Map) thang
7/2019). Luong mua 16n tap trung tai cac vung phia Tay cua huyén Trung Khéanh dac biét
tai x4 Trung Phic, Lang Yén, Thong Hué, Liang Hiéu, Canh Tién, Dic Hong c6 lugng
mua trén 130mm va thap dan & cac ving phia Pong 1a cac xa Dinh Phong, Chi Vién va
bam Thuy.

TRUNG U0

Ham hrong s
Teten )

-
B 0. 10
B o- e

»130

MA LANG

WUANG LYEN

[=——r x 2 - . < -«

Hinh 5. Bén dé phan bé ligng mua
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B = 7 PO,  Jp————
Hinh 6. Mang lréi song, susi (a) va Két qud phan viing mang lwéi song, susi (b)
* Céc chi thi cho nhom bién dgng do con nguoi:
- Hoat déng khai thac khoang san: Hién tai c6 hon 30 diém khai thac khoang san
cha yéu 1a mé mangan, tap trung chu yéu tai ving Pong Bac cua huyén Tring Khanh.

) S — 1
Hinh 7. Bdn dé cac mé khoang sin (a) va
Két qud phan ving cac khu mé khoang san (b)

Viéc khai thac khodng san mat di tinh da dang sinh hoc vén c6. Tir két qua phan
ving dé nhan biét mac do anh huong caa khai thac khoang san san huong dén khu virc
xung quanh moé nhu: khu dan cu, duong giao thong... Tu d6 ban quan ly kip thoi dua ra
cac bién phap quan ly cho khu vuc.

- Puong giao thdng: Vai 2 truc chinh I6n cit ngang qua nhau theo hudng Pong
Nam - Tay Béc caa huyén, c4c tryc chinh nay thudng di qua cac khu vuc di san 16n nho va
c6 mot s6 con dudng con di sau vao ranh gidi cua cac khu vuc bao ton.

a) S

Hinh 8: Bdn dé h¢ thong giao thong (a) va Két qud phan ving h¢ théng giao thong (b)
- Sy phan bo ddn cuw: Dan cu tap trung dong duc tai vung trung tdm cta huyén
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Trung Khanh, phan bé rai rac quanh khu vurc thung liing, noi c¢6 do cao trung binh va doi
nai thap, xen ké& quanh khu vuc di san.

2 L v S I, L .
Hinh 9: Bdn do mdt d¢ déan cw (a) va Két qud phan ving mét d¢ dén cuw (b)
3.3. Ddnh gia mirc dj x40 trgn canh quan mai trwong tai khu vec nghién ciru
Tir cac dit liéu thu thap dugc va tir cac nghién ciu co trude tac gia da dung phan
mém iGeoHazard 1.2 dé tich hop cac 16p ban do: 46 doc sudn, d6 am dat, chi s6 thay doi
thuc vat NDVI, rimg dac dung, khu bao ton, lwong mua, song sudi, mé khoang san,

Cdnh quan méi truwong LDI

Két qua tinh toan gia tri LDI ciia khu vyc nam trong khoang tir 0,25 dén trén 0,75 va
phan cap thanh 3 muc do: x40 tron it, x40 tron va xao tron manh. Tir két qua trén hinh 11
cho thdy murc do x4o tron canh quan méi trudng manh nhét tap trung vao cac khu bao ton
dic biét 12 khu bao tén Vugn Cao Vit, khu vue Hanh lang da dang sinh hoc va khu bao vé
canh quan thac Ban Gidc. Pay 1a 3 dia diém dic biét cia huyén can duoc bao vé chat ché
va can c6 nhitng bién phap nham giam thiéu tac dong canh quan méi truong.

Khu bao vé canh quan thac Ban Gibc c6 mirc d6 xao tron khdng qué 16n voi mie do
x40 tron nam trong khoang tir 0,25 dén 0,50 diém. Tai day, ¢6 3 diém di san dia chat: dong
Nguom Ngao, thac Ban Gide, hang Nguom Cang va 2 diém di san Vian héa: Lang Khuoi
Ky, chuia Phat Tich Tric Lam. Trong viing ¢6 2 mé khoang san: mé mangan Khudi Ky va
mo mangan Ban Ra van con dang hoat dong gay tac dong truc tiép dén canh guan va con
nguoi sinh séng trong vung 18i ciia khu vyc vi vay ban quan Iy khu vyc can c6 cong tac
quan ly chat ché nham giam thiéu nhitng tac dong xau dén canh quan méi trudng.
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a) b)
Hinh 11. Mic dp xéo trgn tei Khu bdo vé canh quan
Théac Ban Giéc (a), Hanh lang da dang sinh hec (b)

Hanh lang da dang sinh hoc 1a noi luu giit cac sinh vat chuan hé gen quy cua céc
loai sinh vat, vai tinh trang muc d6 x40 tron canh quan cao nhu hién tai véi chi s6 x&o tron
LDI trong khoang 0,50 dén 0,75, dac biét tai khu vyc ranh gigi gitra cac xa Bic Hong,
Canh Tién, Cao Thing... Néu xu thé nay khong dugc ngin chin, dua ra cac giai phap kip
thoi thi nguy co lam tuyét chiing cac loai sinh vt va mat di hé sinh thai ty nhién la rat lon.
Khu bao tén Vuon Cao Vit c6 mic d6 xao tron manh nhat véi chi s6 LDI ¢6 noi 1én hon
0,75 nhu tai khu vuc cac xd Phong Nam, Ngoc Chung. Do tai khu bao tén c6 cac diém di
san dia chat va di san van hoa; khu rimg dic dung va hién dang c6 mo khai thac khoang
san mo Bauxit Béc Giita van dang hoat dong day ciing chinh 14 nguyén nhan chinh gay
X0 tron canh quan moi truong.

Hinh 12. Mike d xao trgn tai Khu bdo tén Viren Cao Vit

4. Két luan

Duya vao két qua nghién cau muc do xao tron canh quan moéi trudng tai khu vuc
Cong vién dia chat Non nuéc Cao bing, tinh Cao Bang tac gia cd rt ra mot s6 két luan
sau:

- Phuong phap nghién ctu mac do x40 tron canh quan théng qua chi s LDI
(Landscape Disturbance Index) nhiam luong hoa céc tac dong cua con ngudi cling nhu tu
nhién dén canh quan méi truong cua khu vuc.
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- Nhém téc gia da phéan cap dwoc mic d6 x40 tron canh quan moéi trudng theo chi sé
LDI véi 4 mac @6 anh huong: Khéng bi xao tron (mezc 1), it bi xao tron (mec 2), bi xao
tron (mac 3) va xao tron manh (mizc 4). Két qua nay cho phép luong hoa dugc cac tac
dong tong hop cua tu nhién ciing nhu nhan sinh dén cac khu vuc can duoc bao ton, gidp
cho viéc so sanh mirc d6 anh huong gitra cac khu vuc khac nhau dua trén céc con s6 dinh
luong hon.

- Két qua nghién ctru da chi ra duoc 2 ving bi x40 tron manh nhét 13 Khu bao ton
Vuon Cao Vit va Hanh lang da dang sinh hoc vaéi chi sb LDI tinh dugc trong khoang tur
0,50 dén trén 0,75 diém. D4i voi Khu bao vé canh quan Thac Ban Gidc, tuy chua bi anh
huéng nhiéu boi cac x40 tron tu nhién va con ngudi, tuy nhién day 1a khu vuc dang duoc
khai thac du lich manh m&, két hop vai cong tac phét trién co s& ha tang dong phuc vu du
lich thi cac diém di san nhu dong Nguom Ngao, thac Ban Gidc ciing c6 kha nang chiu tac
dong l6n trong tuong lai.

- Két qua nghién ctru ctia dé tai 1 co sé quan trong cho cac nha quan ly tir d dé xuat
mét s6 giai phap quy hoach khdng gian nham phong tranh va giam nhe tac dong téi moi
truong tai khu vuc cong vién dia chat Non nudc Cao Bang néi riéng va cac khu vuc bao
t6n khac co diéu kién twong tu trong tuong lai.
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Panh gia hién trang phat sinh, thu gom va xi ly chat thai rin y té
nguy hai trén dia ban tinh Quang Ninh

Nguyén Mai Hoa' ’
Khoa Mdi truong, Truong Dai hoc Mo - Dja chat, Viét Nam

Ngay nép: 26/3/2020; Ngay chap nhan: 20/10/2020; Ngay ding bai: 20/12/2020

Tom tat

Két qua didu tra tai 305 co s y té trén dia ban tinh Quang Ninh nim 2018 cho thay luong
chat thai rdn phét sinh & 3.609 tin, 10,29% trong d6 a chét thai y té nguy hai. Chét thai lay nhiém
chiém 96% luong chat thai y té nguy hai caa tinh Quang Ninh; cac loai chat thai nguy hai khéc chi
chiém 4%. 83,39% luong chat thai y té nguy hai phét sinh tap trung tai 4 thanh phé (Ha Long,
Udng Bi, Cam Pha va Mong Cai); 2 thi xa chiém 6,53%; 8 huyén con lai chi chiém 10,07%. Céac
co so Y té tuyén tinh phét sinh 59,74% luong chat thai y té nguy hai; 19,34% phat sinh tur y té
tuyén huyén; tuyén trung uong chiém 17,23%; con lai 3,7% la tir cac tram y té, phong kham tu
nhan. Trong 305 co s& 'y té khao sét chi c6 40 co s& ¢ lugng chét thai y té nguy hai phat sinh trén
600 kg/ndm nhung lai chiém 98% tong lugng chat thai y té nguy hai cia tinh; 265 co sé con lai
phat sinh dudi 600 kg/nam chi tao ra 2% téng lugng chat thai y té nguy hai. Hién cong tac phan
loai, thu gom chét thai y té nguy hai cua Quang Ninh dang dugc thuc hién tuong ddi tét theo quy
dinh cta théng tu 58/2015/TTLT-BYT-BTNMT. 29,9% lugng chat thai y té nguy hai duoc cac co
s&'y té cua tinh Quang Ninh tu xu ly bang cdng nghé dét, hap vi séng; 70,1% con lai thué Cong ty
Cb phan Cong nghé Mai trudng An Sinh (tinh Hai Duong) xtr ly.

Tur khoa: thu gom, xit 1y, chdt thdi ran y té, nguy hai, tinh Qudng Ninh.

1. Pt van dé

Nhitng ndm gan day, hé théng cac co s y té (CSYT) caa tinh Quang Ninh khdng
ngung dugc tang cudng, mo rong va hoan thién. Trong qua trinh hoat dong, cac CSYT
nay da thai ra mot lugng 16N chét thai nguy hai (CTNH). Tuy thanh phan chat thai ran y1 té
nguy hai (CTYTNH) chiém ty I¢ khong cao nhung néu khong xur ly dung cach s& tiém an
nguy co gy 6 nhiém moi truong, lan truyén mam bénh ra cac ving xung quanh bai két
qua xét nghiém da cho thiy mdi gram bénh pham nhu mu, dom. .. khong duoc xu ly, s&
truyén 11 ti vi khuan gay bénh ra ngoai [6].

Theo du bao, dén nam 2020, mdi ndm nudc ta s& thai ra 179.000 tan chat thai rin 'y
té (CTYT), mdi ngay s& co trén 93 tan CTYTNH [1] nhung viéc xir ly, thiéu huy
CTYTNH chua dép tmg duoc thyuc té. Trong khi nhiéu nuéc trén thé gisi da va dang loai
bo cac 16 @bt CTYT quy md nho trong cac bénh vién, chuyén sang mé hinh xir ly tap trung
va ap dung cdng nghé khong dét nham han ché phat thai dioxin va furan vao khdng khi thi
tai Viet Nam hién c6 trén 73,3% bénh vién xir ly bang 16 dét, con lai 26,7% chua c6 hé
théng xt Iy CTYT ma sir dung bién phap thiéu dét ngoai troi hoac chdn lap trong khudn
vién bénh vién hoic bai chon lap chung cua dia phuong. Ca nuéc cd khoang 400 1o dot
CTYT duoc dau tu phan tan, phan 16n tai ngay CSYT véi ¢ong suat phd bién tir 20 + 50
kg/gio va hau hét khdng cd hé thdng xir Iy khi thai kém theo s& xa khéi gay 6 nhiém moi

1lien hé tac gia:
Email: nguyenmaihoa@humg.edu.vn
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truong. C4c tram y té xa va co s¢ kham chira bénh tu nhan hiu nhu chua c6 hé thong xir ly
CTYT. [4] |

Theo Chién luoc quéc gia vé quan ly tdng hop chét thai rin d¢én nim 2025, tim nhin
dén nam 2050: muc tiéu d&én nam 2020, 100% luong CTYT khong nguy hai va nguy hai
phat sinh tai cAc CSYT dugc thu gom va xir ly dam bao moi trueong [8]. Do vay, viéc danh
gia hién trang phat sinh, thu gom va xir Iy 1a mét yéu cau can thiét nham tang cuong cong
tac quan ly CTYT ndi riéng va bao vé moi truong ndi chung.

2. Pbi twgng va phwong phap nghién ciu
2.1. Péi twong, pham vi nghién ciru

CTYTNH phét sinh tai 211 CSYT cong lap (Bénh vién (BV) Viét Nam - Thuy Bién
(tuyén trung wong), Bénh vién da khoa (BVDK) tinh, BV Y duoc ¢b truyén, BV Lao va
Phoi, BV Bao vé sirc khoe tam than, BV Phuc hdi chirc nang, BV San - nhi va Trung tam
yté (TTYT) du phong tinh, BV Bai Chay, BVDK khu vuc Cam Pha va BVDK Cam Pha,
14 TTYT tuyén huyén, 186 tram y té (TYT) x&/phudng/thi tran) va 94 CSYT tu nhan trén
dia ban Quang Ninh.

2.2. Phwong phdap nghién ciru
2.2.1. Xdc dinh hé so phét sinh chdt thai

Céc thong tin vé lwong CTYTNH phét sinh, hién trang thu gom, cic phuong phap
xu ly dang ap dung tai tinh Quang Ninh duoc thu thap tir cac co quan chirc nang nhu: So
TN&MT, S¢ Y té, cac bénh vién, trung tm y té, tram y té cua tinh. Két qua thu thap duoc
phan tich, xir Iy va so sanh, tir d6 rat ra cac danh gia cu thé.

Hé s6 phat thai CTYTNH (qo) duoc tinh dwa trén sb lidu phat thai CTYTNH thuc té
va sb giwdng bénh cua cic co s¢ nam 2018. qo duoc tinh toan theo cong thirc sau:

_Q
do G

Trong d6: Q: Khéi lugng CTYTNH phat sinh (kg/ngay);

G: S6 giwong bénh (giuong).
2.2.2. Phurong phdp diéu tra, khdo sét

Thanh phan CTYTNH, cach phan loai trudc khi thu gom, luu trix, xir Iy va thai bo
dugc diéu tra, khao sat thyc té tai 305 CSYT trong pham vi nghién ciu.
2.2.3. Phirong phép tham van céng dong

Thong qua phong van va diéu tra bang phiéu dé danh gia hién trang thu gom, cong
nghé xir Iy CTYTNH. Thanh phan tham véan bao gdm: dai dién Co quan quan 1y Nha nudc
(So Y té, S6 TN&MT), dai dién cac co so'y té, don vi thu gom, xur 1y.

3. Két qua va thao luan
3.1. Hi¢n trang phét sinh

Két qua diéu tra, khao sét va tong hop sé liéu tir 305 CSYT trong pham vi nghién
clru véi tong sb 8.043 giwdng bénh cho thay tong lwong chat thai rin (CTR) phéat sinh nim
2018 14 3609 tan, twong duong voi 1,23 kg/giwdng bénh/ngay. Hé s nay thip hon hé sé
2,21 kg/givong/ngay do Pham Ngoc Chau dua ra [2]. Tuy nhién, trong nghién ctru cua
Pham Ngoc Chau hé sé phét thai duoc xay dung cho cac CSYT tuyén tinh va twong
duong con trong bai bao nay dé cap dén ca cac CSYT tuyén huyén, trung tm y té va tram
y té x4, phong kham tu nhén - cac co sé ndy c6 hé sb phat thai thip hon do pham vi ciu
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chira, ap dung cac ky thuat ¢ muc thip hon. Mic di vay, hé sb thai tinh toan dwoc van
nam trong muc tir 0,8 + 6 kg/givong/ngay ma té chirce WHO dua ra ddi véi cac CSYT &
cac nudc co thu nhap trung binh [11].

Lwong CTYTNH Ia 371,55 tan, chiém 10,29% tong lugng CTR phét sinh tir cac
CSYT. Thip hon so véi thng ké cia T6 chirc Y té Thé gi¢i (WHO) va Pham Ngoc Chau:
khoang 80% chat thai tir cac CSYT la chat thai théng thuong va 20% la CTYTNH [2, 11].
Ty Ié CTYTNH cua tinh Quang Ninh ciing thap hon so vai ty 1& 18,96% da dugc dua ra
trong bao céo hién trang méi trudng quéc gia nam 2011 [1] va 12,86% theo Quyét dinh s6
2038/QD-TTg [9]. Nguyén nhan 1a do bai b4o nay tinh toan cho ca 280 tram y té va phong
kham tu nhan con trong bao cdo caa WHO, Bo TN&MT va Pham Ngoc Chéu mai chi dé
cap dén cac CSYT 16n 1a cac bénh vién (tuyén trung wong, tuyén tinh); Quyét dinh s6
2038 dé cap thém ca cé4c trung tam y té.

Bdng 1: Hé sé phéat thai CTYTNH theo tuyén CSYT (kg/giwong/ngay)

TT Tuyén bénh vién Bai bao? Pham Ngoc Chiu®
1 Bénh vién tuyén Trung Uong 0,6 0,4+1,6
2 Bénh vién tuyén tinh 0,2+0,25 02+11
3 TTYT tuyén tinh  (kg/co 024+ 083 ]
so/ngay)
4 Bénh vién tuyén huyén 0,09 + 0,22 0,1+04
5 TTYT tuyén huyén 0,06 + 0,15 -
6 Tramy té x4 0,04 -
7 P?bng kham tu nhan (kg/co 0,12 i
so/ngay)

Nguon: 1[5 7,10]. 2[2]
Hé s6 phét thai CTYTNH tir cac CSYT tinh toan dugc trong bai bao déu théng nhat
Vi két qua ma tac gia Pham Ngoc Chau da tong hop duoc va ciing phu hop véi khoang
gia tri ma WHO dua ra d6i véi cac CSYT ¢ cac nude ¢ thu nhap trung binh (tir 0,3 + 0,6
kg CTYTNH/giuvong/ngay). [2, 11]
59,74% CTYTNH cua tinh Quang Ninh phat sinh tai CSYT tuyén tinh (khoang
221.958 kg); luong phét sinh tai cac CSYT khéc chiém 40,26% (149.592 k).

3.7

u Tuyén TW

B Tuyén tinh

Tuyén huyén
uTYT, phong khdm

Hinh 1: Co cdu phat sinh CTYTNH ciia cac CSYT theo tuyén
Trong 305 CSYT duoc khao sat ¢6 40 co s& phat sinh lugng CTYTNH trén 600
kg/nam véi tong luong CTYTNH phét sinh khoang 363,21 tan (chiém 98%) va 265 co s&
phat sinh lwong CTYTNH duéi 600 kg/nim véi tong luong CTYTNH khoang 8,34 tan
(chi chiém 2% tong lwong CTYTNH phét sinh) [5, 7, 10]. 83,39% luong CTYTNH phét
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sinh tai 4 thanh pho; 6,53% phét sinh tir cac CSYT trén dia ban 2 thi xa; lwong CTYTNH
cua 8 huyén con lai chi chiem 10,07%. [5, 7, 10]
Bang 2: Co cau phat sinh CTYTNH cua cac dia phwong thuoc tinh Quang Ninh

TT Dia phuwong CTYTNH phat sinh (kg/ndm) Ty 1€ (%)
A Thanh pho 309843,8 83,39
1 HalLong 189693,8 51,05
2 Uéng Bi 64765,76 17,43
3 Cim Pha 40413,2 10,88
4 Mobng Cai 14971,09 4,03
B Thixd 242875 6,54
5  Pong Tricu 12978,64 3,49
6 Quang Yén 11308,86 3,04
C Huyén 37418,28 10,07
7  Van Pon 6693,65 1,80
8 HaiHa 6573,2 1,77
9 Hoang Bd 5425,538 1,46
10 Tién Yén 5339,65 1,44
11 Binh Liéu 4481,1 1,21
12 Pam Ha 4237,875 1,14
13 Ba Chg 4031,1 1,08
14 CoTo 636,1626 0,17

Tong 371549,6 100

Nguon: [5, 7, 10]
Trong thanh phan CTYTNH, 96% (khoang 356.608 kg) la chat thai 1ay nhidm
(CTLN), con lai la cac chat thai hda hoc, tro xi 10 d6t, bun thai tir hé théng xir Iy nuéce thai
y té va mot s6 CTNH khac phat sinh trong qué trinh hoat dong ciia cac CSYT.
Bang 3: Thanh phan ciia CTYTNH (%)

TT Thanh phin Bai b4o! Pham Ngoc Chau?
1  Céc chat hitu co cac loai 53,2 52,7
2 Giay céc loai 3 2,9
3 Thay tinh 3,2 3,2
4  Bong bang, thach cao 8,8 8,8
5 Plastic 10,1 10,1
6 Kim loai 0,7 0,7
7  Chit thai ran khac 21 21,6

Nguon: 1[5, 7, 10]. ?[2]
Ty 1& nay cao hon so véi gia tri ma Nguyén Thuong Hién dua ra (95% |a chat thai
nhiém khuan, 5% la chat thai doc hai khac nhu chat phong xa, chat gay doc té bao, cac hoa
chat doc hai phét sinh trong qué trinh chuan doan va diéu tri) [3]. Tuy nhién, nghién cau
ciia Nguyén Thuong Hién mai chi dé cap dén cac CSYT 16n la cac bénh vien va TTYT
tuyén huyén ma chua tinh toan dén cac TYT, phong kham,.... Néu so sanh véi két qua
t6ng hop cua Pham Ngoc Chau thi thanh phan CTYTNH tinh Quang Ninh hau nhu déu
tuong dong.
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3.2. Cong tac thu gom, phan loai, van chuyén néi b va lru giir

Theo b&o cdo nam 2018 cua S& Y té Quang Ninh, 100% céc CSYT thuc hién phan
loai va thu gom CTYT theo Thong tu 36/2015/TT-BTNMT ngay 30/6/2011 cua B¢ Tai
nguyén va Moi trudng quy dinh v& quan ly CTNH va Théng tu 58/2015/TTLT
BYT-BTNMT ngay 31/12/2015 cia Bo Y té - Bo Tai nguyén va Méi truong quy dinh vé
quan ly CTYT. Pa sd chat thai dugc phan loai dang theo nhdm va ma mau ban hanh tai
quyét dinh 43/2007/QD-BY T: mau mau xanh ddi vai chat thai sinh hoat, mau den d6i véi
chat thai hoa hoc nguy hai, mau vang dbi véi CTLN, mau tring ddi véi chit thai tai ché va
cling da tach chat thai sic nhon ra khoi CTYT.

CTYT sau phan loai tai cac khoa, phong dinh ky 01 lan/ngay dwoc nhén vién vé
sinh thu gom, van chuyén vé kho chtra. Nhitng ngay luong CTYT ting thi viéc thu gom
dugc thuc hién ngay hai 1an. Cac CTLN s& duoc van chuyén vé kho chira CTLN sau d6
dugc tiéu huy bang 16 d5t CTYT hozc chdn 14p tai noi quy dinh (d6i véi cac TYT thuoc
cac xa dao, vung sau vung xa). CTYTNH khac dugc dung trong cac thung mau den, dan
nhan canh béo rdi van chuyén vé kho luu gitt CTNH sau d6 chuyén cho cac don vi du
nang lyc theo quy dinh cua phap luat xu ly.

Theo tiéu chuan cia Bo Y té thi CTYT phai dugc van chuyén bang xe day chuyén
dung, van chuyén theo con duong riéng theo gio quy dinh nhung hién nay hau hét cac
CSYT cua Quang Ninh déu chua cé do thiét ké ciia cac CSYT chua c6 hanh lang chung;
nhiéu CSYT chua c6 xe chuyén dung dé van chuyén CTYTNH dén kho chtra hoic 16 dot.
Tai cac BV tuyén trung wong, tuyén tinh, cic BVDK ¢ céc thanh phd, thi xd, CTYT duoc
van chuyén tir cac khoa, phong vé kho chira bang cac loai thung c6 banh xe va nip day
theo dung quy dinh. Tai cac BV tuyén huyén, TTYT, TYT chua c6 xe day, CTYT duoc
cac ho ly & tirng khoa xéch tay. B4i véi cac CSYT c6 trang bi 16 d6t, CTYTNH duoc luu
giir, bao quan trong ta bao 6n néu chua ddt trong ngay.

Chat thai sinh hoat dugc céc nhan vién thu gom bang xe day dén nha rac dé cudi
ngay Cong ty Méi truong D6 thi chuyén di. Thing dung chét thai sinh hoat dugc vé sinh
hang ngay. Khu vuc san, khudn vién caa cac bénh vién, TTYT Ion déu ¢ ho Iy ngoai
canh vé sinh, thu gom chat thai sinh hoat vao budi sang roi dwa ra nha chira.

3.3. Hién trang xir ly

Hién tai, trén dia ban tinh Quang Ninh 29,9% (khoang 110,85 tan) CTYTNH duoc
cac CSYT tu xur ly bang cong nghé ddt, hap vi song. C6 19/20 BV & Quang Ninh duoc
trang bi 10 ¢t CTYT tai chd. Vi du: 10 @6t CTYTNH cua TTYT H. Cb T6 ap dung cong
nghé ddt hai cap (so cap va thir cap) véi nhiét do dot tir 650°C + 1.050°C, khi thai duoc
giai nhiét, xir ly qua cyclon va thap hap thu bang than hoat tinh trugc khi thai qua ong
khéi ra moi truong. Khi thai dap ung QCVN 02:2012/BTNMT vé 16 dét CTYT. Tuy
nhién, hién tai 16 d6t ndy dang gap su ¢6 nén dinh ky hang thang thué Céng ty Co phan
Cong nghé Mai truong An Sinh van chuyén va xi ly.
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Chat thai sinh hoa

Tii mau xanh Chat thai hh | Chat tha lav Chat thai Chat thai ta1
nguy hai ; nhiém ; sicnhon | ché ;
........................... l ———— iThii mau den! Tiii mau Hépquv | Tui mau trang!
Xe iy gom chat | ing | || e e
thai sinh hoat

Vin chuyen den nha |

1 .. ]

Hinh 2: So' dé phan logi, thu gom, v@n chuydn chét thdi tai cic co sé'y té

Bdng 4: CTYTNH dwoc thué thu gom, v@n chuyén, xi Iy cia tinh Qudng Ninh

TT CTYTNH Khéi lwong (kg/nim)

. Chathap thy, vatliéu loc, gié lau bj nhiém thanh 6,00
phan nguy hai
2 Bun thai tir qua trinh xtr Iy nude thai y té 63,60
3 Céc thiét bi thai c6 chira thuy ngan va kim loai 135,11
nang

4 Bao bi mém thai 232,20
5 Dugc pham gy doc té bao thai 235,60
6 Céc loai dau m& thai 600,52
7 Xi va tro 10 @6t CTYT 826,55
8 Céac thiét bi, linh kién dién tir thai 853,00
9 Pin, 4c quy thai 858,40
10 Chat han ring almagam thai 967,93
11 Bong dén huynh quang va thily tinh hoat tinh thai 1.046,00
12 Bao bi bang composit... 1.172,63
13 Hoa chit thai 7.844,47
14 Chét thai giai phau 8.677,47
15 Chat thai c6 nguy co lay nhiém cao 16.518,04
16 Chét thai lay nhiém sic nhon 37.007,15
17 Chat thai 1ay nhiém khong sic nhon 183.600,32
Tong 260.644,98

Nguon: [5, 7, 10]

Mot s6 CSYT nhu: BVDK tinh, BV Viét Nam - Thuy Pién, BVPK khu vuc Cam
Pha str dung cong nghé hap kha khuan hozc cong nghé vi song dé xir Iy CTLN. Pay 1a
cong nghé than thién véi moi truong dang duoc khuyén khich &p dung dé giam phat sinh
khi thai doc hai dioxin/furan. Hon nira, chi phi dau tu va van hanh cong nghé khir khuan
thap hon so véi phuong phap thiéu d6t, chat thai sau khi khir khuan duoc xir Iy nhu chat
thai théng thuong. Do c4c bénh vién 16n déu cé khoa vi sinh nén viéc kiém soét chat
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lwong khir khuan thuan tién va cé tinh kha thi cao hon so véi viéc kiém soat khi thai 10 dbt
CTYT. B TN&MT ciing d& ban hanh QCVN55:2013/BTNMT V¢ thiét bi hap CTLN dé
kiém sodt vé ki thuat ciing nhu chat luong khu khuan. Nhuoc dlem cua phuong phap nay
la CTYT khong dugc Xu ly triét dé, chat thai sau khar khuan van can tiép tuc xu ly theo
quy dinh vé quan ly chit thai thong thuong.

Luong CTYTNH tai cac TYT xd/phuong, cac phong kham duoc hop ddng xu ly
V6i cac don vi du chirc nang thong qua phong y té huyén, thi x&, thanh phb. Cong ty Co
phan Cong nghé Mbi trudng An Sinh (M s quan ly CTNH: 1-2-3-4.024.VX. bia chi:
L6 62.28, duong An Duong Vuong, khu d6 thi Nam Cuong, H. Gia Loc, tinh Hai Duong)
duoc thué dé xir Iy 252,3 thn CTYTNH ciia céc BV va 8,345 tén cia cac TYT va CSYT
khéc, chiém 70,1% lwong CYTNH phaét sinh ciia Quang Ninh.

3.4. Nhirng ton tai, han ché trong quan ly CTYTNH caa tinh Quang Ninh

— Chua ¢6 mo hinh xtr ly CTYTNH tap trung;

— Doy thirc ciia mot s6 nhan vién y té chwa cao nén viéc phan loai chua triét dé, nhat
|4 tai cic TYT, cac CSYT tu nhan nho Ié con dé sai ma mau, dé 1an CTYTNH vai chat
thai sinh hoat, do ¢ CTYTNH khong duoc tiéu huy ma dugc van chuyén cing véi chat
thai sinh hoat ra d6 ¢ bai rac cua dia phuong.

— Dung cy, trang thiét bi thu gom con thiéu. Hau nhu cac khoa ding dung cu tu tao
khong an toan nhu chai dich truyén, chai nudc khoang hay hop gidy chua dung quy cach
dé dung chat thai sac nhon nén tiém an nguy co gy thuong tich cho cac ho ly thu gom,
van chuyén CTYT caa bénh vién. Nhiéu CSYT chua cé thung dung CTYT ma chi cho
vao tdi ni lon, 16ng vao xd, khdng cé nip day nén chat thai c6 nguy co do so y d6 ra nén
nha. Ngoai ra, tai nilon con d& bi rach do qué niang hodc bi cac vat sic nhon choc thung.

— Nhiéu CSYT chua c6 xe day, phuong tién van chuyén CTYTNH. CTYTNH cha
yéu dugc cac ho Iy xach tay mang di nén khong an toan cho ho ly va nhung ngu’ol Xung
quanh néu chang may va quét phdi. Ngoai ra, nudc thai, rac thai rat d& roi vai gy mui hoi
trong qua trinh van chuyén.

— Nhiéu CSYT chua c6 nha kho dé rac tai ché ma dé ngoai troi gay mat my quan.
Viéc quan ly chat thai ¢ thé tai ché sau xir Iy bang khir khuan dang con nhiéu ldng ting
va khong thdng nhat & cac CSYT.

— Kinh phi dau tu cho xay dung, van hanh thudng xuyén va bao dudng hé théng xu
ly CTYT con rat thiéu so v6i nhu cau thuc té. Chua c6 dinh muc chi cho xi Iy chét thai tai
cac CSYT va chua dugc dua vao ngén sach chi thuong xuyén cua don vi.

—Cong tac quan ly CTYT con gap kho khan do pham vi quan ly rong va da dang cac
loai hinh CSYT. Can bo quan ly CTYT & nhiéu noi con mang tinh kiém nhiém, chua dap
g duoc yéu cau.

— Cac quy dinh vé quan Iy CTYT con chua dén dugc véi dbi tugng ap dung do han
ché trong hoat dong tuyén truyén, phd bién kién thic phéap luat. Mot sé quy dinh vé quan
ly CTYT con chung chung, thiéu thuc té, dan dén nhiing vi pham trong té chac, phan
cong trach nhiém va quan ly CTYTNH, viéc xir ly vi pham cling chura nghiém tuc.

— Y thuc tham gia phan loai, thu gom CTYT cua ngudi bénh, nguoi nha bénh nhan
va mot s6 can bo y té con chua cao, con thai chung CTYTNH véi chat thai théng thuong,
mot s6 CSYT con chuyén giao CTYTNH cho don vi khdng ¢é chic ning xir 1y.
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3.5. Pé xuit giai phap

Trong thoi gian téi, dé tang cudng cong tac quan Iy CTYT, cac Bo, nganh lién quan
va céc dia phuong trén dia ban tinh Quang Ninh Cén thuc hién dong bo cac giai phép:

- Tiép tuc hoan thién cac van ban Pphap quy vé quan ly CTYT, xay dung quy dinh vé
xu ly CTYT thong thuong, quy dinh ve sir dung, tai ché CTYT sau qué trinh khir khuén,
cac quy dinh vé hd so moi truong dol véicoso xr ly CTYT theo mo hinh cum va xay
dung quy chuan k§ thuat quéc gia vé xt ly CTLN bang 10 vi song..

- Xay dung céc chinh sach vu dai, khuyén khich dau tu cac thlet bi, cdng nghé xur ly
CTYT theo hudng hién dai, than thién vai moi treong. Ap dung hinh thirc hop tac cong tu
dé dau tu xay dung cac cdng trinh xi 1y tai CSYT nhim nang cao ning lyc xir Iy CTYT
tai Viét Nam;

- Bay manh cong tac thanh tra, kiém tra, xur phat thich dang déi véi céc t6 chiic, ca
nhan c6 hanh vi vi pham vé quan Iy CTYT, dic biét 12 hanh vi xa thai CTYT chua qua xtr
1y ra moi truong.

- By manh tuy@n truyén, gi4o duc nham nang cao y thtrc cho cac nhan vién y té va
nhan dan vé mirc d6 nguy hai cia CTYT va vé quan ly CTYT. Tap huan cho nhan viény
té vé phuong phap phan loai, thu gom, luu trit, van chuyén va xt Iy CTYT theo dung qui
dinh.

- Cac CSYT thuc hién cac bién phap giam thiéu phat sinh CTYT theo thi ty wu tién
sau: (i) Lip dat, st dung cac thiét bi, dung cu, thudc, hoa chit va nguyén, vat liéu pha
hop; (ii) Doi méi thiét bi, quy trinh trong hoat dong y té; (iii) Quan ly va st dung vat tu
hop ly va hiéu qua.

- Tang cuong phén loai CTYT tai ngudn theo nam nhém, dam bao CTYTNH dugc
phan loai va quan ly riéng voi CTYT thong thuong dé cb bién phap xt ly phi hop.

- Dung cy, thiét bi luu chira CTYT phai ¢6 nap day kin, c6 nhan canh bao theo diing
quy dinh.

4. Két luan va kién nghi

Tir cac két qua nghién ciru trén cho thay:

- Luong CTYT phéat sinh nam 2018 cua Quang Ninh 1a 3.609 tan, trong do
CTYTNH chiém 10,29% (371,55 tan), hé sé phat thai dao dong tir 0,04 + 0,65
kg/giuvong/ngay tuy thudc vao quy md va loai hinh cia cac CSYT.

- 83,39% luong CTYTNH phét sinh tir 4 thanh phé (Ha Long, Udng Bi, Cam Pha va
Méng Cai) (309,84 tan); 2 thi x& chiém 6,53% (24,288 tan); 8 huyén con lai chi chiém
10,07% (37,42 tan).

- C4c CSYT tuyén tinh phéat sinh 59,74% tong luong CTYTNH (221,96 tan); y té
tuyén huyén chiém 19,34% (71,86 tan); tuyén trung uwong chiém 17,23% (64 tan); 3,7%
(13,73 tan) phat sinh tir cac tram y té, phong kham.

- 40 CSYT c¢6 lugng CTYTNH phét sinh trén 600 kg/nam nhung chiém téi 98%
téng lugng CTYTNH cua tinh; 265 co sé phat sinh dudi 600 kg/ndm chi tao ra 2% tong
lwong CTYTNH.

- 96% CTYTNH cua tinh Quang Ninh 1a CTLN; céc loai CTNH khac chi chiém
4%.

- CTYTNH dang duoc phan loai, thu gom twong ddi tot theo quy dinh ciia thong tur
58/2015/TTLT-BYT-BTNMT.
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- 110,85 tin CTYTNH (chiém 29,9%) dugc cac CSYT tu xu ly bang cong nghé dét,
hap vi song; 70,1% con lai (252,3 tan) thué Cong ty C6 phan Céng nghé Méi trudng An
Sinh xtr ly.

Quan ly CTYTNH Ia mét nhiém vu phirc tap. Dé nang cao hiéu qua cong tac quan
ly CTYTNH tai Quang Ninh doi hoi cac CSYT phai thyc hién ddng bo céc giai phap vé
phan loai, thu gom, luu trit, van chuyén va xu 1y theo dang quy dinh phap luat, dong thoi
tuyén truyén, gido duc nang cao y thirc cho can bd, nhan vién tai cac CSYT.
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Panh gia hién trang quan ly chat thai ran sinh hoat néng thén
tinh Ninh Thuan

Tran Thi Thanh Thiy®!
aKhoa Méi triong, Trirong Pai hoc M6 - Dja chat, Viét Nam

Ngay nop bai:13/3/2020; Ngay chip nhan:12/10/2020; Ngay ding bai: 20/12/2020

Tom tit

Cong tac quan ly, thu gom va xir ly chat thai ran sinh hoat (CTRSH) khu vyc néng thon
hién nay c6 ¥ nghia rat Ién nham dam bao han ché céc tac nhan cua chat thai ran (CTR) dén moi
truong va stc khoe cong dong. Tinh Ninh Thuan 1a mot dia phuong co ty 1& dan cu ndng thdn cao
vé6i lugng CTRSH phat sinh Ion. Bang phuong phap thu thap tai liéu, diéu tra khao sat, ldy mau va
tham van cong dong, nghién ctru da xac dinh duoc téng lugng CTRSH ndng thén phat sinh cua
tinh 1a 79.570 tan/nam véi hé sé phat sinh trung binh 13 0,55 + 0,65 kg/ngudi.ngay va ty 1¢ thu
gom dat 86 % (khoang 187 tan/ngay). CTRSH ¢ ty ¢ hitu co cao, chiém 50 + 70% luong CTR
phét sinh va d6 am twong d6i I6n khoang 58,2% + 80,9%. Hién tai, 65,6 % CTR duoc thu gom,
van chuyén va xu Iy tai Cong ty TNHH Xay dung Thuong mai san xuat Nam Thanh, huyén Thuan
Bic. Tai day, rac thai dugc xu ly thanh phan bon hitu co vi sinh va cac cdng nghé khac vai cong
suat 143 tan/ngay, trong d6 san xuat phan hiru co khoang 70 tan/ngay, san xuat hat nhya (2,5
tan/ngay), thu gom phé ligu (5 tan/ngay) con lai chon lap tai nha may. Ngoai ra, 20,2 % réc thai
cua tinh dugc xur ly bing phuong phép dbt tap trung tai cac bi rac vai khéi luong 44 tin/ngay. O
nhitng khu vuc mién nai, diéu kién thu gom han ché, nguoi dan tu xu ly bang phuong phap dét,
chén Iap hoic  phan ngay trong vuon véi khdi luong 31 tan/ngay, chiém 14,2%. Tir d6 nghién
ctu dua ra cdc giai phap trong quan 1y, phan loai, thu gom va xir ly CTRSH ndng thon nhim bao
vé chét lugng méi truong song cho dia phuong.

Tir khoa: quan ly, thu gom, xiz ly, chdt thdi ran sinh hoat, ndng thon

1. Pt van dé

Ninh Thuan la tinh Duyén hai Nam Trung bo véi dién tich tuy nhién toan tinh la
3.358 km2. Tinh Ninh Thuan c6 47 x4 thuoc khu vuc ndng thon véi tong lugng CTRSH
phét sinh 12 79.570 tan/nam. Thanh phan chinh trong rac thai thuong 1a chét thai hiru co
goém thuc pham thai (rau qua hu hong, d6 an thira), chat thai lam vudn c6 ngudn goc thuc
vat nhu: cay co, la cdy rung, xac sic vat, phan dong vat, ngoai ra con ¢6 chat vo co nhu
cac loai phé thai nhua, tdi nilon, gidy, thay tinh, sanh s, cao su, vai, kim loai,... Nguon
phét sinh rac thai caa khu vuc cha yéu tir cac t6 chire, ¢a nhan (bao gom nguoi dan, ho gia
dinh, co quan quan ly Nha nudc, cdng so, truong hoc, co sy té, cac co sd san xuat kinh
doanh, co s& thuong mai dich vy nhé 1¢...). Tinh dén nay da c6 36/47 xa (dat 77%) t6
chuc thu gom réc thai sinh hoat. Con nhiéu khu vuc do diéu kién dia hinh khong thuan loi
nén viéc thu gom, xtr 1y rac thai con gap nhiéu kho khan. Theo déanh gia vé thyc trang
quan ly CTRSH trén ca nudc, vin dé quan ly CTR da dugc quan tdm va thuc hién kha
hiéu qua tai cac thanh phd, thi x&, con ddi véi khu vuc nong thén, cac thi tran, thi ti, cip
huyén, cip x4, cap thon thi day van 1a van dé con nhiéu bat cap. (Pang Kim Chi, 2018).
Do d6, viéc quan tdm danh gia hién trang thu gom, xt ly CTRSH dé tir d6 dwa ra dinh

! Tac gia lién he:
Email: tranthithanhthuy@humg.edu.vn
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hudéng trong quan ly CTR khu vy ndng thon 1a hét sic can thiét tai dia phuong.

2. Poi twong va phwong phap nghién ciu
2.1. Poi twgng nghién ciru

Chat thai ran sinh hoat phat sinh tir khu virc néng thon cua tinh Ninh Thuan.
2.2. Phwong phap nghién ciu
2.2.1. Thu thdp sé liéu

Tac gia da tién hanh thu thap cac thong tin lién quan dén hién trang phéat sinh
CTRSH nbéng thén phat sinh trén khu vuc nghién ctiu, cdng tac thu gom va cac phuong
phap xt ly CTR dang ap dung tai khu vuc néng thdn tir cac co quan chirc nang nhu:
UBND céc xd, huyén, Vin phong Nong thon méi va S¢ Tai nguyén va moi truong tinh.
Ngoai ra, tong hop mét sé nghién ciru cia cac cong trinh khoa hoc, bao céo lién quan dén
cong tac quan ly CTR cua dia phuong. Két qua thu thap duoc st dung 1am co sé dénh gia
tong quan tir d6 xay dung cac giai phap quan ly hop Iy, bén viing.
2.2.2. Phirong phép diéu tra, khao sat

Téc gia da tién hanh diéu tra vé diéu kién kinh té - x& hoi, hién trang phat sinh, thanh
phan CTRSH ndng thon, cac thoi quen, phong tuc, tap quan vé cong tac thu gom, xu ly va
thai bo CTRSH cuia ngudi dan dia phuong va céc cong nghé dang trién khai xu Iy chat
thai sinh hoat tai dia phuong.
2.2.3. Phirong phap tham vdn céng dong

Str dung phuong phap diéu tra tham van cong dong dé thu thap théng tin vé hién
trang c6ng tac thu gom, xir Iy CTRSH ndng thon. Bdi twong duoc tham van 14 cac co quan
quan ly mai truong tinh (Sé Tai nguyén va Moéi trudng, Vin phong diéu phdi néng thon
mai), can bo huyén/xa phu trach vé sinh moi truong, cdng nhan cua cac doi thu gom, cong
nhan van hanh tai cac khu xir ly (KXL) CTR, 10 d6t, bai chon lap, don vi phu tréch thu
gom, xtt ly rac thai, Céng ty TNHH Xay dung Thuong mai San xuat Nam Thanh (goi tat
la Cong ty Nam Thanh) va nguoi dan dia phuong.

Bdng 1. Théng ké sé liéu tham vdn cgng dong

TT Poi twong tham vén S0 P hiéu tP am | Ty I¢ (%)
van (phiéu)

1 Can bo quan ly moéi truong o5
(tinh/huyén/xa) 27,8

2 Céan bo quan ly KXL 5 55

3 C6ng nhan van hanh KXL 15 16,7

4 Nguoi dan 45 50,0
Tong 90 100

3. Két qua nghién ciru
3.1. Hién trgng phét sinh

Theo két qua diéu tra, khao sét, tham van cong dong nam 2018 cing tai liéu tong
hop, thong ké tir Sé Tai nguyén va Méi trudng va Van phong nong thdn maéi cua tinh cho
thiy ngudn phat sinh CTRSH néng thdn cha yéu tir cac ho gia dinh, chg, nha kho, cac co
quan hanh chinh, truong hoc, cac ctra hang dich vu thuong mai, noi céng cong... trén dia
ban.
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Bdng 2. Lwgng CTRSH ndng thén phét sinh

N Lwong CTRSH

TT Huyén (';ge /?1(;5’2?;;23 phgt sinh

- ' (tan/ngay)
1 | BicAi 0,60 15,072
2 | Ninh Son 0,65 39,121
3 | Ninh Hai 0,65 48,438
4 | Ninh Phuéc 0,60 59,781
5 | Thuan Nam 0,65 35,815
6 | Thuan Bic 0,55 19,855
Tong 218,082

Tong lwong CTRSH phat sinh & khu vuc nong thon 1a 218 tan/ngay va muc phat
sinh trung binh la 0,55 + 0,65 kg/nguoi.ngay.
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Hinh 1. Khéi lwgng CTRSH phét sinh va hign trgng xa ly
(S¢ TNMT Ninh Thugn, 2016)
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CTRSH c6 thanh phan da dang, ty 18 hitu co trong rac thai kha cao (chiém 50 + 70%
luong CTR phét sinh) va phan 16n 1a céc chat dé& phan hay voi do am twong ddi 16n
khoang 58,2% + 80,9%, chu yéu la thuc pham thai, chat thai vuon. Thanh phan vé co gém
cac loai phé thai thuy tinh, sanh sa, kim loai, gidy, nhua, tGi nilon, d dién gia dung
hong,... Trong d6, lugng CTR c6 thé tai ché, tai st dung nhu nhua, bao nilon, thuy tinh,
kim loai, gidy chiém khoang 2 + 8% trong chét thai sinh hoat néng thon.

3.2. Hi¢n trang qudn ly CTR sinh hogt ndng thon
3.2.1. Hién trgng thu gom, phan logi

Dua trén két qua tong hop va tham van cong dong cho thdy CTRSH hién nay van
chua dugc phan loai tai ngudn c6 td chirc. Dy an thir nghiém phan loai CTRSH tai ngudn
da dugc trién khai thi diém trén dia ban 2 phuong la My Huong va Tinh Dinh (thanh phé
Phan Rang — Thap Cham) nhung khong hiéu qua va phai ngung vi khong co thiét bi van
chuyén va cong nghé xtr ly phu hop. Tuy nhién, véi nhiing chat thai nhu thure an thira, rau,
cu, qud... ngudi dan tai ché, tai st dung ngay tai gia dinh dé 1am thtrc dn chin nubi cho
gia stc, gia cam. Bén canh dd, viéc phan loai rac dé thu hoi CTR c6 thé tai ché nhu kim
loai, nhuya, thay tinh. .. da dwoc thuc hién thuong xuyén bai mot sé ngudi dan, ngudi dong
nat, ngudi bai rac va nhitng cong nhan thu gom rac. Két qua nghién ciru cho thay ty 16 thu
gom rac thai trung binh cua tinh dat 86 % (khoang 187 tin/ngay) nhung thuc hién chua
ddng déu. C6 nhitng huyén ty 1& thu gom rét cao nhu: Ninh Hai, Ninh Son song mot sb
huyén ty 18 thu gom thap nhu: Thuan Bac, Thuan Nam, Béc Ai.

Cong tac thu gom CTRSH duoc thuc hién boi nhiéu don vi trong d6 dé thu gom CTR
tir cac ho gia dinh va van chuyén dén vi tri x ly tai huyén Thuan Nam va Bac Ai do cac to/
hop tac xa dich vu néng nghiép va méi trueong chiu trach nhiém (UBND tinh Ninh Thugn,
2018). Chi phi cho cdng tac thu gom ciia cac hop tac x& nay dugc lay tir ngudn thu phi thu
gom réc thai ma cac ho gia dinh dong. Tuy nhién, hiéu qua khong cao do ty 1€ thu phi con
thap nén khong du kinh phi dé duy tri hoat dong. Con lai trén toan b tinh Ninh Thuan, viéc
thu gom, van chuyén va xu Iy CTRSH néng thén dugc giao cho doanh nghiép tu nhan
thue hién theo hinh thac hop dong cung cap dich vu cong ich 1a Cong ty Nam Thanh dat
tai thén Kién Kién, xa Loi Hai, huyén Thuan Bic, véi 65,6% CTR duoc thu gom, xir ly tai
day. Viéc thu gom cua Céng ty thuc hién trén cac truc duong chinh con trong cac hém
nho, cac dia phuong to chirc doi vé sinh méi truong tu quan tu thu phi dé hoat dong. Pay
14 m6 hinh tuong tu hgp tac xa dich vy ndng nghiép va méi truong tai khu vgc ndng thon,
trong d6 nhitng nguai chiu trdch nhiém thu gom CTR duogc tra cdng thu gom rac tai cac
hém nho, xe I6n khong tiép can duoc. CTR dugc thu gom bang cac xe déy tay tir ho gia
dinh sau d6 chuyén ra cac diém tap két ven duong l6n dé tién cho Cong ty Nam Thanh thu
gom van chuyén vé nha may xu ly.
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CTRSH taj cac co CTR sinh hoat, CTR‘chq, co Vé sinh va thu gom’CTR cac
s& san xuat, kinh quan, truong hoc ném’séu ho gia dinh, cac d6i tuong
doanh, dich vu trong cac tuyén pho phét sinh doc céc tuyén phd
v
Dai v¢ sinh cua cac xa, phuong thu gom v
bang xe day tay hoic bang cac phuong D6i vé sinh cia Cong ty Nam
tién khac nhu xe cong nong, xe cai tién Thanh quét don, thu gom, vén
hoac xe tai chuyén
\ 4
Y A\ 4
Tap trung vé BCL tai cac thdn Tap trung dén diém tap trung
xu ly (Qéi v6i nhitng noi chua theo quy dinh (m6 ’hinh’ van
hop dong véi Cong ty Nam chuyén khong tiép dat)
Thanh van chuyén, xir ly)

A\ 4 A 4
Cong ty Nam Thanh thu gom, van chuyén vé xu ly

[
»

Hinh 2. M6 hinh thu gom, vdn chuyén va xir Iy CTRSH tdp trung ciia Céng ty
Nam Thanh (Sé Xay dung tinh Ninh Thugn, 2014)

Theo diéu tra, khao sat cho thiy kinh phi duy tri hoat dong, van hanh cua cac mo
hinh thu gom CTRSH ndng thén hién nay duoc Iy tir 2 ngudn chinh Ia phi thu gom rac
thai (do cac ho gia dinh dugc thu gom rac dong) va ngan sach sy nghiép méi truong cua
dia phuong (UBND tinh Ninh Thugn, 2018). Mtc phi thu gom rac thai sinh hoat trén dia
ban tinh Ninh Thuan d6i véi cac ho khéng san xuit Ia tir 12.000 + 15.000 dong/ho/thang
tdy thudc vao quang duoc van chuyén dén nha may xir ly. Theo két qua tham van cén bo
quan ly cua Cong ty Nam Thanh cho thiy mét sb dia phuong duoc Cong ty hd tro kinh phi
thu gom, van chuyén va xa ly CTRSH. Vi du: tai 3 x3 Bic Son, Loi Hai va Cong Hai
(huyén Thuan Bic) dang dugc Cong ty hd trg 50% kinh phi cho hoat dong nay.

Két qua khao sét thyc dia, tham van cong dong ciing cho thay y thirc tham gia
BVMT, nhat 1a Vé quan 1y chat thai va giit gin vé sinh méi truong cia mot bo phén nguoi
dan chua cao, van con tinh trang cac bai rac ty phat hoac dé rac va phé thai lan chiém
1ong, 1& dudng, via he, kénh muong, cau cong . gdy mat my quan cing thoi quen dét rac
ctia nguoi dan khu vyc nong thon gay 6 nhiém moéi truong nhu: khu vuc thuong luu cau
Kién Kién, phia TAy cau Ba Rau (xi Loi Hai, huyén Thuan Bic),...

3.2.2. Hién trang xu ly

Tai Ninh Thuan, CTR duoc xt Iy bang nhiéu phuong phap khac nhau trong dé
phuong phéap dot thu cong tai cac bai rac ho. Phuong phép nay thyc hién chu yéu tai
nhitng khu vuc & xa, chwa c6 diéu kién thu gom rac thai. Theo diéu tra, thong ké cho thay
hang ngay khoang 44 tin CTR dang duoc xu ly bang hinh thirc nay tai cac bai rac cua 11
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x& mién ndi, gom: xa Ma Noi (huyén Ninh Son); xa Phuéc Chién (huyén Thuan BAc); xa
Phuéc Thiang, Phudc Binh, Phudc Hoa, Phude Tan, Phuéc Thanh, Phude Trung, Phudc
Chinh, Phuéc Dai, Phuée Tién (huyén Bac Ai). Hau hét cac 10 dbt déu khong dat tiéu
chuan khi thai QCVN61-MT:2016/BTNMT truéc khi xa thai ra méi trudng. Hién nay,
bai chon 1ap CTR tai thon Chau Dic, thi trin Phude Dai (sat chan nti Ga Buoi) thudc
huyén Béc Ai c6 dién tich khoang 1,3 ha dugc sir dung dé chon lap CTR tai thi tran Phudc
Pai va khu trung tm cac xa lan can nhu: Phuéc Tién, Phudc Thing, Phude Chinh, Phudc
Thanh. Tuy nhién, day 1a bai rac ha, dao hd hoic db thanh dong, rac dugce dé phan huy tu
nhién, khong lu 1én hozc phun ché pham va dang trong tinh trang qua tai, gay 6 nhiém moi
truong, tré thanh van dé bic xdc véi dija phuong.

Ngoai ra, hau hét CTRSH khu vuc ndng thén cua tinh duoc thu gom va xu ly bang
san xuat phan hiru co vi sinh va cac san pham khac tir rac vai ty 1¢ cao tai Nha may xu ly
rac cua Cong ty Nam Thanh, cdng suét xu Iy dat 143 tan/ngay. Nha may hién c6 6 phan
xuong chia thanh 2 khéi véi tong dién tich xay dung 0,97 ha (trong dé: Khu virc nha may
la 52.597 m?2, bai chon ldp 1a 50.000 m2)/5 2 ha, chiém 18,6% dién tich dat nha may. Hign
nay, nha may da su dung 80% cong suat vi luong rac thai mang vé hang ngay tir 170 - 200
tan rac.

Hinh 3. Khu tiép nhgn va phan logi rac Hinh 4. Khu tdp trung rac # vi sinh

Rac thai duoc thu gom, xir ly theo quy trinh khép kin. R&c tir cac dia phuong dugc
thu gom bang quy trinh thu gom khong tiép dat, van chuyén bang phuong tién chuyén
dung dén nha tiép nhan. Tai day, bo phan k§ thuét s& phun cac ché pham vi sinh phan huy,
vi sinh kKhir mui, sau do duoc Chuyen dén hé thong tach lya dé phan loai hiru co 16N, hitu
co nho, dét, cét, nylon... tach dat, cat... (chiém tir 5 - 10%) chuyén dén bai chdn lap hop
vé sinh. Khu vuc chdn réc thai c6 chidu sau 6 m, chiéu cao 16p rac hién tai dat 7 m, nén
day khu chén lap khdng tham nuéc, két von cang khi gip nude, khi day duoc phu lép dat
mat day 20 cm. Hiéu qua hoat dong cua nha may khé tét, ty 1& chén Iap cua nha may chi
chiém 10 - 16% tong luong CTR thu gom con lai 1a san xuat phan hiru co (70 tin/ngay),
san xuat hat nhua (2,5 tan/ngay), thu gom phé liéu (5 tan/ngay). San pham phan hitu co vi
sinh cua nha may hién dang cung cap cho c4c viing canh tac cay cong nghiép, ciy an qua
Va rau mau tai cac tinh Ninh Thuan, Binh Thuan, Lam Ddng va khu vuc Tay Nguyén véi
gia ban 2.200 d6ng/kg. Cong suit tir 2.000 — 3.000 tin phan bon/nam.
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D4t tap trung M San xut phan vi sinh B San xuit hat nhura

Thu phé liéu tai ché m Chén 13p m Xir ly hd gia dinh

Hinh 5. Cong nghé x& ly CTRSH ndng thon

Con d4i véi cac ho dan khu vue mién ndi, viing sau, ving xa, CTRSH duoc cac hd
dan ty thu gom va xu ly bang bién phap dao hé dé chén rac hiru co va dot (rac vo co) trong
vuon. Mot sé ho dan thi thu gom va dua dd xudng séng sudi hoic cac khu vuc khac nhu
tai x4 Phugc Khang, Bic Phong — huyén Thuan Béc. Luong chét thai ran sinh hoat chua
duoc thu gom va xir Iy bang hinh thic nay theo thong ké 1a 31 tin/ngay, ty 1é 14,2%.
3.3. Pé xudt gidgi phap qudn ly

Han ché xir ly réc thai bang cac 16 @bt quy mé nho tai cac bai chon 1ap rac ha, khong
hop vé sinh, gay 6 nhidm méi truong. Tiép tuc trién khai, nhan rong va phat trién mé hinh
tu nhan hoéa trong thu gom, xu ly CTRSH. Cong ty Nam Thanh ¢ ngudn vén twong dbi
doi dao c6 thé dap tmg dugc nhu cau trang thiét bi thu gom ciing nhu dam bao muc thu
nhap 6n dinh cho nguoi lao dong (> 3.000.000 ddng/ngudi/thang). Cong tac quan ly CTR
dugc thyc hién nghiém ngat, c6 sy phan cdng chic ning cu thé cho timg bd phan. Cong
tac thong tin, bao céo vé hién trang thu gom CTRSH trén dia ban phu trach cua don vi
dugc duy tri déu dan. Pay 1a mé hinh tét, phti hop voi diéu kién thuc té cua dia phuong.

RAC TAI CHE

RACHUU CO
Thitc an thifa, xdc, phan
dong vat, rau cli qua hu
hdng, bé tra ba cafe, cd 14

cAvram

Hinh 6. Cach phan logi rac tai hé gia dinh

Ngoai ra, dé trién khai thuc hién hiéu qua cong tac xtr ly CTRSH tai Cong ty Nam
Thanh can thyc hién cong tac phan loai rac tai nguon, dam bao tan dung duogc tai nguyén,
thu lai loi ich kinh té cho cac ho gia dinh ddng thoi han ché chi phi va nhan luc trong cong
tac phan loai rac nhu hién nay. C6 thé ndi day chinh 1a hat nhan dé phat trién cong tac
phan loai CTR tai ngudn trong twong lai cia dia phuong.

Déi véi cac khu vuc mién ndi, dan cu thua thot, dat vuon rong, diéu kién thu gom
kho khin, chi phi dau tu cao nén tiép tuc phat trién md hinh thu gom, xir Iy rac thai tai ho
gia dinh. Tuy nhién, can c6 co ché quan ly va giai phap téi wu hon ddi véi mé hinh nay.

CHAT THAI CON LAI
Ta, bing vé sinh, vo gidy keo, gidy
an, 4o gom, thiy tinh v, tii
nilon, gang cao su, dau loc thudc

Gidy bdo, tap chi, vo lon, vo
hop sita, thiing carton, sam
16p, sét thép...
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Dia phuong can tuyén truyén, khuyén khich nguoi dan thyuc hién phan loai réc thai tai
ngudn dé thu hdi rac thai vo co c6 kha ning tai ché, tai sir dung. |

Déi véi rac thai hitu co, trién khai thuc hién a sinh hoc trong cac thung chira dé tao
phan vi sinh phuc vu quy md hé gia dinh. Phan rac thai con lai tap trung, gom va dét tai
goc san vudn dé giam thiéu rac thai virt bira bi, gay 6 nhiém moi truong.

Hon nita, can day manh cdng tac tuy@n truyén va giao duc y thirc bao vé moi truong
cho nguoi dan dé gép phan nang cao nhan thirc caa cong dong va toan xa hoi trong cong
tac bao vé mdi truong.

4. Két luan va kién nghi

CTRSH khu vuc ndng thon tinh Ninh Thuan phat sinh chu yéu tir cac ho gia dinh,
chg, nha kho, cac co quan hanh chinh, truong hoc, cdc cira hang dich vu thuong mai, noi
cong cong... vai tong lugng CTRSH phat sinh 1a 218 tin/ngay. Ty & phét sinh CTRSH
phan bé khong dong déu giira cac huyén va cac thanh phan kinh té... CTRSH c6 ham
lugng hitu co cao, trong d6 lugng CTR ¢ thé tai ché, tai sir dung chiém khoang 2 + 8%.
CTR chua duoc phan loai tai ngudn véi ty 1é thu gom trung binh dat 86 % (khoang 187
tan/ngay) song ciing chénh léch kha nhiéu giira cac khu vuc, huyén, thanh phb. Hau hét
cong tac thu gom dugc thuc hién boi cac Céng ty Nam Thanh véi 65,6% CTR cua tinh
duoc thu gom, van chuyén va xt ly tai dy. Con lai mot phan do céc to/ hop téc xa dich vu
néng nghiép va moi trueong chiu trach nhiém...

Dé xtr ly CTR, hau hét CTR dugc xi ly tai Cong ty Nam Thanh bang cong nghé vi
sinh, san xuat hat nhya, tai ché va mot phan chan lap vai cong suat xir Iy dat 143 tin/ngay.
Ngoai ra, tai dia phuong ciing st dung phuong phap d6t tai cac bai rac ho dé xu ly
CTRSH ¢ nhiing khu vuc nam xa, diéu kién thu gom rac thai han ché cua 02 huyén Bac
Ai, Thuan Bic véi cong suat khoang 44 tin/ngay. O nhitng khu vyc vaing ndi, nam xa,
chua c6 diéu kién thu gom, san vuon rong, 14% CTRSH nong thon dang dugc ngudi dan
tu phén loai va xur ly tai ho gia dinh.

Tir d6, nghién ciu ciing dé xuat mot so giai phap trong quan ly CTRSH ndng thon
cua tinh trong d6 tap trung huéng téi phan loai CTRSH tai ngudn phuc vu hiéu qua cho
hoat dong cua Cong ty Nam Thanh, han ché xt Iy bang cong nghé dbt tai cac bai rac ha,
trién khai u phan vi sinh véi chit thai hitu co quy md ho gia dinh ¢ cac khu vire ving nui,
chua c6 diéu kién thu gom réc thai. Bong thoi tiép tuc ¢y manh sy tham gia cia cong
ddng, khuyén khich céc té chirc, doanh nghiép, ca nhan tham gia dich vy quan ly moi
truong va phat trién cac cong nghé than thién moi trudng trong thu gom, xir ly CTR
(Nguyén Quaoc Tudn, 2017). Tuyén truyén, gido duc nang cao nhan thirc cho cong dong vé
bao vé méi trudng va phat trién bén ving.

Tai liéu tham khao

1. Bang Kim Chi, 2018. Tinh hinh quan ly chat thai ran & néng thén, thi tran, thi
tran, huyén, x4 va cac hinh thirc thu gom, van chuyén chit thai pht hop vai diéu kién séng
cua Viét Nam. Hiép hoi Bao vé Thién nhién va Moi truong Viét Nam, Ha Noi.

2. Nguyén Qudc Tuan, 2017. Giai phap xir ly réc thai sinh hoat néng thon bén
viing. Tap chi Mbi trudng, Ha Noi, s6 9 - 2017.

3. Uy ban nhan dan tinh Ninh Thuan, 2018. Béo c4o Vvé tinh hinh thu gom va xi ly
chat thai rin khu vuc ndng thén tinh Ninh Thuan.

4. So Tai nguyén va Moi truong tinh Ninh Thuan, 2016. Bao cao hién trang moi
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5. S¢ Xay dung tinh Ninh Thuén, 2014. Bao cao Quy hoach tong theé Quan ly CTR
trén dia ban tinh Ninh Thuan dén 2025.

52


http://env.edu.vn/EMNR2020

Available online at http://env.edu.vn/EMNR2020
EMNR 2020 @%’

FACULTY OF ENVIRONMENT

Environmental Management and Natural Resources Development

Tinh toan phat thai khi nha kinh cho nha may luyén thép
Luu X4, Thai Nguyén

Tran Thanh Ha*, Tran Thi Ngoc® '
8Khoa Trac Pia, Truong Pai hoc Mo - Dja chat )
YKhoa Moéi truong, Trrong Dai hoc M6 - Dja chat

Ngay nop bai:12/3/2020; Ngay chap nhan:19/10/2020; Ngay dang bai: 20/12/2020

Tom tat

Kiém ké phét thai khi nha kinh 1a mét trong nhitng cong viéc quan trong nhém gidm sat va
danh g1a mirc do phat thai cia mot nganh, linh vuc hay quoc gia. Cac thong tin vé phét thai 1a co
so dé cac quoc gia dam phan trong cac cudc hop vé bién d6i khi hau ciing nhu 1a dong luc dé
hoach dinh chién luoc vé céng nghé cua qudc gia. DBbi vai Viét Nam trong nhitng nim gan day
hoat dong kiém ké duoc thuc hién kha thuong xuyén, nhat 13 trong giai doan tir 2012 dén nay.
Trong cac bao céo kiém ké quéc gia cho nhimg nim gin day di danh gia dwoc phan ndo mic do
phét thai ciia ca nude ndi chung va trong d6 ¢6 kiém ké cho nganh luyén kim. Nganh luyén kim Ia
mot trong nhitng nganh c6 mirc d6 phét thai twong dbi cao, chiém ty trong Ién so véi cac hoat
dong cong nghiép khac, va luong phat thai cua nganh luyén kim dugc tinh trong hai hoat dong
chinh 1a hoat dong vé ning luong va hoat dong vé cac qua trinh cong nghiép. Nhim dap ung yéu
cau kiém ké phat thai, céc tac gia da nghién ciru phuong phap tiép can va xay dung so do tinh toan
cho kiém ké KNK tai nha may luyén thép Luu X4 thudc TISCO, Thai Nguyeén.

Tir khoa: kiém ké phat thai, khi nha kinh, luyén kim, phwong phap tiép cén, so do tinh toan.

1. Pt van dé

Nhin trong btc tranh tong quan ciia nganh luyén kim c6 thé thay, theo danh gia caa
IPCC, c6 rat nhiéu tiéu nganh va linh vuc gay ra phét thai khi nha kinh ngoai tiéu linh vuc
san xuat sat thép nhu déng, nhom, thiéc, chi, kém. Tuy nhién trong cac béo co veé kiém
ké phat thai khi nha kinh quéc gia trong cac giai doan da dugc thuc hién tir trude dén nay,
thi nganh luyén kim chi bao gom hoat dong san xuat sat thép, nguyén nhan nay co thé dan
den do su khong day du vé s6 liéu. Trong khi d6, ngoai tiéu nganh san xuat sat thép, cac
tiéu nganh khac ciing déng gop mot san lugng 16n cho nganh luyén kim Viét Nam. Vi vay
néu khdng tinh toan phat thai cho tat ca cac tiéu nganh 1a mét trong nhitng thiéu sét can
phai chinh sira. Ngoai ra phuong phép tiép can va tinh toan ciing 1a van dé can duoc cai
tién khi tinh toan phat thai cho mot nganh, do cap dé qudc gia chi thuc hién trén quy mo
toan qudc nén kho cé thé dat dugc mic do chi tiét nhu trong cach tiép can nganh. Nham
nang cao chat luong kiém ké KNK trong linh vuc luyén kim ¢ Viét Nam, dé tai “Nghién
ctu, trién khai hé thong kiém ké phat thai khi nha kinh va dé xuat 16 trinh giam nhe phat
thai khi nha kinh ddi voi nganh cong nghiép luyén kim” duoc thyc hién béi Trung tdm hd
trg phét trién Khoa hoc ky thuat, Truong Pai hoc Mo - Dia Chit. Muc tiéu cua dé tai la
nham xay dung b co so dit liéu dau vao, phan mém va huéng dan kiém ké KNK trong
linh vuc luyén kim ¢ Viét Nam.

Trong bai bao nay tac gia dé cap téi bién phéap kiém ké phat thai KNK va tinh toan
phat thai cho Nha may luyén thép Luu Xa thudc TISCO, Thai Nguyén.

1 ien hé tac gia:
E-mail: tranthanhha@humg.edu.vn
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Bui, tiéng on, nhiét, khi: CO2, ¢ - - Nap 16 va Nung.
802, NO2. .

Can gia III

Bui, nhiét, 611‘.‘.1111'6‘(: thai

Tiéng on, chfa:l“_ _

thai ran: déu Cua doan Sel

méu thép T

Nin thing
Bui, nhiétfon
'\
~ ___»Tiéng 6n chét thai ran:
Bao géi san phim dau méu thép

Can nhdp kho

Hinh 1: Se' d6 quy trinh can thép cizia Nha may
2. Bién phap thu thap va xir Iy sé liéu trong tinh toan phat thai KNK
2.1. K& hoach thu thap thong tin

Céc budc thuc hién ké hoach thu thap thong tin gém co:

Budc 1. Chuan bj diéu tra:

a. Ra quyét dinh diéu tra;

b. Xay dung phuong 4n diéu tra;

c. Lap va ra soat danh sach cac don vi diéu tra;

d. Chon mau diéu tra;

e. In phuong 4n va phiéu diéu tra;

f. Xay dung hé théng biéu tong hop dau ra va chwong trinh phan mém nhap tin,
chuong trinh kiém tra va tong hop két qua diéu tra cho cac tinh, thanh ph va toan quéc.

Budc 2. Trién khai diéu tra:

a. Trién khai thu thap thong tin tai Nha may

b. Chinh 1y, d4anh ma phiéu diéu tra tai tinh Thai Nguyén

Budc 3. Nhap tin, xir Iy va nghiém thu sb liéu:

a. Nhap tin so liéu vé doanh nghiép s& duoc thuc hién tai Cuc Thng ké tinh, TP, xtr
ly, kiém tra s6 liéu va béo céo giai trinh, canh bao I8i va truyén két qua nhap tin vé Téng
cuc Théng ke.

b. Nghiém thu sé liéu: tai Cuc Thong Ke.

Budc 4. Tong hop, phén tich va phd bién két qua diéu tra:

a. Kiém tra, tong hop két qua diéu tra cua céc tinh, thanh phd

b. Pho bién két qua tong hop nhanh diéu tra doanh nghiép

¢. Phé bién két qua day du diéu tra doanh nghiép.

Két qua thu thap dir liéu cua Nha may luyén thép Luu X4 dwoc cap nhat trén trang
thong tin http:/phatthaiknk.test2.siten.vn/ dugc xay dung bang ma nguon mo NooSQL
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MongoDB, la két qua ciia D& tai khoa hoc da néu. Trong d6, quan trong nhat chinh Ia
thong ké nhu cau nguyén vat liéu cua Nha may dé phuc vu tinh toan.
Bdng 1: Nhu cau nguyén, nhién vit ligu cia Nha may phuc vu tinh toan phat

thai KNK
Loai nguyen, Mirc tiéu thu bao Mikc tiéu thy chuyén déi
nhién liéu cao

Fo 6.400 tan/nam 6.400 tan/nam

Gas 8.640 kg/nam 8,64 tan/nam
Xang 10.200 I/nam 7,36 tan/nam

o 14.250.000 5

bién KWh/ndm 14.250.000 KWh/nam

2.2. Xay dung so dd tinh toan

Theo hudng dan IPCC 2006, cd ba cap do tinh toan phét thai CO, va 2 cap do tinh
toan CHa cho san Xuat Sét thép. Lua chon phuong phép thich hop phu thude vao diéu kién
quéc gia theo cay quyet dinh cho phat thai CO2 va CHa. Phuong phap cap do 1 phu thudc
vao du liéu san xuat quéc gia va hé sb phat thai méc dinh. Phuong phap nay c6 thé gayra
sai s0t do phu thu¢c vao du doan hon la s6 liéu that vé sb luong caa san pham dau vao
trong san xuat da tap va san xuat sat thép — tir d6 c6 thé gay ra sai lam trong tinh toén
lugng CO2 phat thai. Vi vay, chi nén dung phuong phép cap do 1 trong truong hop san
XUt Sat thép khong phai 1a linh vuc kiém ké chinh. Cac hé s6 phat thdi dwoc cung cap cho
san xuat da tap, 10 luyén sat, san xuat sat hoan nguyén, san xuat st vién, va san xuat thép.
Nguon phat thai so cap 1 san xuat sat thép tur 10 luyén.

Phuong phap cap d6 2 dung dé wéc tinh lugng CO phat thai tur san XUt st thép
duoc dua trén s6 liéu lugng nguy@n vat liéu tiéu thu, bao gom ca cac hoa chat va céc dir
liéu chung cua nganh cong nghiép. Phuong phap nay di theo lol tiép can can bang khdi
lugng va can bang ham luong cacbon. Tuy nhién phuong phép cap d6 2 khong ap dung dé
udc tinh phat thai CHs. Phuong phép cap do 3 yéu cau thdng tin cla cac co s ve phat thai
hay cac hoat dong khac, sau d6 cong lai dit liéu cip qudc gia, tir d6 tién hanh wéc tinh phét
thai CO2 va CHa.

a) Phurong phdp wdc tinh phat thai CO2

Phuong phap cap do 1 —h¢ s6 phét thdi

L6i tlep can cua cap do 1 trong san xuat sit thép 1a nhan hé sb phat thai voi thong s6
san xuat qudc gia. Do lugng phét thai cuia mdi lugng thép dugc san xuat cé thé khac nhau
tly thudc vao phuong phap san xuit thép, vi vay can xac dinh luong thép san xuat duoc
trong cac budc trong san xuat thép, tinh lwgng phat thai trong ting budc sau d6 cong lai
dé ra tong phat thai. Lo thoi (Basic Oxygen Furnaces BOF), 10 ho quang (Electric Arc
Furnaces EAF) va 10 ddy bang (Open Hearth Furnaces OHF) Trong truong hop khdng c6
dix liéu vé tirng budc trong hoat dong san xuét thép, sir dung gia dinh dwa trén céng thic
mic dinh duoc cung cap trong IPCC.

Phwong phép cap d 2

St dung phuong phap cap do6 2 khi cé di liéu qUOc gia vé tinh hinh sir dung vat liéu
trong san XUAt sat thép, da tap, sit vién, va san Xuat sat hoan nguyén. Ngoai ra, nhu da noi
& phan trén, c6 cac nguyén lidu dau vao va dau ra khéc c6 thé nam trong pham vi tinh toan
ctia phuong phap cap do 2. Céc dit lidu thuong duoc luu triv & cac co quan nha nudc chju
trach nhiém quan ly théng ké san xuit cong nghiép hoic ning luong, cac té chic kinh
doanh hoic céng nghiép, hoac cac cong ty sit va thép. Phuong phap cap do 2 gitp tinh ra
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két qua chinh x4c hon phwong phép cap d6 1 do cé tinh toan thém lwong nguyén vat liéu
dau vao — 1 phan phét thai CO,.

Phwong phap cap dé 3

Khac véi phuong phap cép d6 2, phuong phap cap do 3 yéu cau thdng tin chi tiét vé
nha may/co s¢. Phuong phép cap do 3 cho ra ket qua tinh toan chinh xac hon phuong
phap cap do 2 do cac nha may thuong khac bi¢t vé cong nghé va diéu kién san xuat. Néu
cac co s san Xuat sat thép co dir liéu dy du vé luong CO; phét thai, cd thé tién hanh tinh
toan phét thai CO2 tir cac dit liéu lién quan téi hoat dong cua co s& lién quan téi chat khtr,
khi thai, cling nhu cac vat liéu va san pham khac. Tong luong phét thai trén toan qudc gia
s& bang tong lwong phat thai cua cac co sé cong lai.

b) Phwong phap tinh CHs

Phuong phap cap d6 1 tinh CH, dua trén hé s6 phat thai va thdng ké san xuat qudc
gia.

Phuong phép cap d6 3 sir dung céc théng sé phét thai cua riéng ting co so. Néu co
dir liéu vé lugng CH4 phat thai trong san xuat than cdc, ¢d thé tong hop thanh dix liéu cap
quéc gia. Tong phat thai s& bang cua cac co so cong lai.

Céc cay so d6 dugc thé hién ¢ hinh 2 va hinh 3.

2.3. Céc cong thirc tinh toan phét thai

Hé s6 phat thai khi CO, duoc ky hiéu 1a EFco ; hé s6 phat thai khi CHa duoc ky
hiéu 13 EFcna. Luong phat thai khi CO, duoc ky hiéu 1a Ecos ; hé sé phét thai khi CHq
duoc Ky hiéu la EcHa.

Capdo 1

Eco2 = (Luong thanh pham san xuat, tin/nim)*Heé sb phat thai CO2 (1)

Tuong tu tinh toan Echa

Cap do 2:

Luong phét thai CO> tir qua trinh san xuét sat thép:

Eco2 =[ PC *Cpc) +X(COB; *Ca )+CI *Cc) + L*C + D*Cp+CE*Cce + >(Op *Cp ) +
COG*Ccog — S *Cs — IP+Cip — BG*Cpgg | * 44/12 2

Luong phét thai CO tir qua trinh san xuat thiéu két:

Eco2 = [CBR*Ccgr +COG*Ccoct BG*Cgs +Y.(PM) *C(s) )~ SOG*Csogc ] * 44/12

3)

Luong phét thai CO2 tir qué trinh khir sit Ecoz = (DRING *Cng + DRIBZ +Cpgz +
DRICK *Cck )* 44/12 4)

Trong do:

PC- Téan than cbc tiéu thy khdng tao ra da tuyp;

COB) - San pham phu 10 céc tai chd vao 10 cao; CI - Tan than dua vao 10 cao;

L - Tan d4 véi; D - Tan dolomite;

CE - Tan dién cyc C cua phuong phip EAF; O, - Vat liéu chira carbon khéc: da
tuyp, thai nhua,..., tan;

OG - Khi 10 than céc trong 16 cao, m? hoic tan, GJ;

S - Tan thép san xuat; IP- T4n sat san Xuat;

BG - Khi 10 cao, m? hoic tin, GJ;

C - Tan ham luong Cac bon nguyén liéu dau vao/ra

DRING - khi tw nhién, GJ; DRIBZ - GJ than cam céc; DRICK- GJ than céc
3. Két qua tinh toan phat thai khi nha kinh cho tiéu linh vuc sian xuat thép va ap
dung tinh toan cho nha may luyén thép Luu Xa
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Bdng 2: Bdng sé ligu tinh todn béi cac hé sé méc dinh trén excel
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Phén
nganh Ning lugng
Phan )
cap Cac hoat dong do6t chay nguyén liéu
M sb
phan
cap 1A2 Nha may cong nghiép
Trang CO2, CHs4 va N2O- Tier 1
A B C D E F G H I
Tiéuthu | Quy Quy Yéu t6 | Luong Yéu | Luong Yéu | Luong
doi doi phat phat thai | to phat thai | to phat thai
tinh thai CO2 phat | CHa phat N20
toan CO: thai thai
CH4 N20
Khoi (TI/do | (TJ) (kg (Gg CO2) | (kg (Gg CHa4) | (kg (Gg N20)
luong | nvi) CO2/TJ CH4/ N20
hodc thé ) TJ) ITJ)
tich
C=A* E=C*D/1 G=C*F/1 I=C*H/1
B 0° 0° 0°
Xang
dau 7.36 43.961 | 324 68,607 | 22.2 2 0.00 0.6 0.00
dong co
Resid-
Llizlel 6,400.00 | 41.491 265’54 76,593 | 20,338.8 |2 0.53 0.6 0.16
QOil
LPG 8.64 45,552 | 394 62,436 | 24.6 2 0.00 0.6 0.00
A 1425000 0.001 | 14,250 |1 0.0116
bién 0
” Tan khi thai cdc ndm Gang théi - 24.37% \
16 Gidm thiéu
sat - 12.64%
14 4
12 4 Z g
Thiéu ket
104 — - 3.61%
8_
6 -
44
21 /
g St thép - 58.84%/
- \15’532.014 2015 2016 2017 2018 2019

Trzlversion @ Sat thép @ Gang thoéi @ Giam thiéu sat @ Thiéu két

Hinh 4 Biéu dé thé hi¢n két qud tinh todn lirgng phét thai KNK do hoar dgng ciia
Nha may luyén thép Luu Xd qua cdc nam theo PP tinh cdp dop 1
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Tan khi thai cdc ndm Thiéu két - 51.52%

40

35

30

25

20

Gidm thiéusat -/ —Sat thép - 24.24%

5 24.24%

: Versi :»20‘14 2015 2046 207 2018 2013 @ Sit thép @ Giam thiéu sat @ Thiéu két
Hinh 5 Biéu dé thé hién két qud tinh todn lweong phat thdi KNK do hoat dgng cia
Nha may luyén thép Lwu Xd qua cdc nam theo PP tinh cap do 2

4. Két luan

Déi véi tiéu linh vuc san xuit gang thép, cac so do tinh toan luong phat thai KNK
(chi1 yéu la CO;, CHa...) duoc xay dung duya trén phuong phap tlep can Cap 1, nén moé
hinh tinh todn kha don gian. Do vay, do chinh xac va do chic chin cua s liéu cling nhu
phuong phap luan con chua cao. Két qua chi ra sy sai léch trong PP tinh toan cap do 1 va
2, 50 Vi thuc té s6 liéu thu thap, phuong phép tinh cdp d6 2 1a chinh xac hon. Trén co s
cac két qua nay, tuong lai can c6 mot ké hoach hanh dong cu thé dé cat giam luong KNK
phat thai cia Nha may luyén thép Luu X4 (do lugng KNK khdng hé giam di tir nim
2015-2018) néu khdng s& khdng c6 bat ky su chuyén bién tich cuc nao ddi véi méi truong
khong khi.
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Panh gia mirc d0 6 Nhiém moi truong khong khi
sir dung danh Landsat 8 OLI thong qua chi so AP1 (Air Pollution Index)
tai Khu vaec Cam Pha, tinh Quang Ninh

Bui Tuan Anh2!, Nguyén Quoc Phi®, Tran Xuan Trucng Hoang Thu Trang®
2 Trung Tam Giam DPinh, Téng Cong Ty Péng Bdc
b Trueong Pai hoc Mé - Pia chadt

Ngay nop: 2/3/2020; Ngay chap nhan: 6/10/2020; Ngay dang bai: 20/12/2020

Tom tat

Hién tuong truot 16 dat da chiu anh huong tac dong qua lai cua nhiéu yéu t nhu dia hinh,
dja mao, cac diéu kién dia Chét nén, I6p phu thuc vat hay cac hoat dong nhan sinh, trong d6, 6 4m
dat la mot trong nhiing yéu t6 dong vai quan trong gay nén truot 16. Nghién ctu nay sir dung
nguon tu liéu anh VIen tham va so liéu do mua v¢ tinh dé phan tich cac diéu kién vé do am dat,
ddng thoi so sénh méi quan hé cua dd 4m dat vai hién trang truot 16 tai khu vuc Cam Pha - Van
Pén, tinh Quang Ninh. Céc két qua nghién ciru cho thiy méi quan hé twong dbi chat ché gitra yéu
t6 46 4m dét va hién tuong truot 16 v6i hé s6 Cramer’s V va hé s6 twong hop C = 0,323 cho mua
mua; va V = 0,338 va C = 0,233 d6i v6i mua kho. Bong thoi, két qua phan tich ciing cho thdy do
am dét c6 thé duoc udc lugng duya trén ngudn tu liéu vién tham, cho phép do dac cling ldc trén mot
dién tich rong va dua ra cac danh gia ban dau cho nhitng khu vuc can nghién ctu chi tiét. Yéu t6
d6 am dat duoc coi 1a mot trong nhing yéu té dau vao quan trong, phuc vu cho viéc phan tich
nguy co trugt I¢ dat d4, 1am co sd khoa hoc cho viéc xay dung cac ban d tai bién va rai ro tai cac
budc nghién ciu tiép theo.

Tir khoa: O nhiém khong khi, tu liéu vién tham, AP1, Cam Pha

1. Mé dau

Khu vic Cam Pha, Quang Ninh duoc coi la ving khai thac than Ion nhat cua ca
nudéce tir hang trim nam nay. Hoat dong khai thac khoang san da gop phan giai quyét viéc
lam, tang thu ngén sach, thic day kinh té khong chi cua dia phuong ma con 1a xXuong s6Nng
cho sy phat trién cua cac nganh cong nghiép tai Viét Nam. Tuy nhién, do sb luong mo
khai thac Ion, cdng nghé khai thac con lac hau, cdng tac bao vé moi truong chua duoc chd
trong... da dan dén moi truong tai nhiéu ving khai thac khoang san bi 6 nhiém va suy
thoai kha nghiém trong.

Hoat dong khai thac khoang san tai khu vuc Cam Pha da va dang gay ra nhiéu tac
dong xau dén mdi trudng Xung quanh. Biéu hién rd nhat 12 viéc tan pha cac diéu kién tu
nhién, tac dong x4u dén canh quan va hinh thai moi truong, gay tich tu hodc phat tan chat
thai 1am anh huong dén st dung nudce, & nhidm nudc, tiém an nguy co vé dong axit mo. .
Nhing hoat dong nay dang phé v can bang diéu kién sinh thai dugc hlnh thanh tir hang
triéu nam, gdy 6 nhiém ning né ddi vai méi trudng, tré thanh van dé cap bach mang tlnh
chinh tri va x& hoi cua cong dong, noi ¢ cac hoat dong khai khoang, mot cach sau sic.

Hién nay, viéc str dung két hop cong nghé vién tham va GIS phuc vu cho cong tac
danh gia Tai nguyén - Méi truong da bude dau cho thay hiéu qua vé mat quan ly. Trong
d6, viéc st dung cac cdng cu moi trong danh gia cac anh hudng méi truong lién quan dén

1T4c gia lién h¢
Email: Tuananhkehoach1978@gmail.com
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hoat dong khai khoang ciing dan duoc quan tam, chd y. Céc két qua phan tich tir ngudn tu
lieu vién tham c6 thé gitp xac dinh nhanh cac khu vuc dang c6 cac hoat dong tham do,
khai théc, ché bién khoéang san, su phan bd cia cac Iuu vuc ¢6 kha nang chiu anh huong,
cac khu vuc bj 6 nhiém... trén dién rong & ca thoi diém hién tai va quéa kha. Dya trén
ngudn tu li¢u anh hru trix ¢6 thé gilp Xay dung bo co sé dit ligu vé dién bién 6 nhiém moi
truong do cac hoat dong khai thac khoang san gay ra. Ngudn thdng tin tir anh vién tham
c6 thé duoc két hop vai cac két qua quan tric méi truong lién quan dén céc hoat dong khai
khoang san, trong dé dic biét chu y dén cac két qua quan tric diéu kién méi truong nudc
va khong khi tai khu vuc dé danh gié mot cach do bo vé chat lugng moi trudng tai khu v
nghién ctu. Sy két hop cong nghé nay da tro thanh mot cong cu hitu hiéu gidp cho cac
nha nghién ciu, quan Iy moi truong ¢d nhitng dinh huéng cu thé trong cong tac kiém tra
gidm sét, quan ly va bao vé moi truong.

2. Co s¢' nguon tai liéu va phwong phap nghién ciru
2.1. Co sé ngudn tai ligu

Ngudn sé liéu phuc vu cho luan vin duoc thu thap tir cac két qua nghién ciu tir cac
du an, dé 4n moi truong do Bo Tai nguyén va Mai trudng, Tong cuc Dia chat va Khoang
san thuc hién trén dia ban khu vire nghién ctiu két hop véi thong tin tir cac co quan quan ly
nhu S¢ Tai nguyén va Mai truong tinh Quang Ninh, cac don vi khai thac trén dia ban nhu
Tap doan Than - Khoang san, Téng Cong ty Pong Bic... vé vi tri, dién tich mo, loai
khoang san, gidy phép khai thac khoang san, bao cao DTM, ban cam két moi trudng. ..
Céc thong tin duoc bd sung, cap nhat tir cac doanh nghiép ciing nhu viée xac dinh céc
ranh gigi hién trang khai thac mo trén nén anh vién tham qua cac nam. Viéc sé hoa ban db
xéc dinh céc ranh gigi c6 hoat dong khoang san, gan do cao dudng dong mirc. .. dugc thyuc
hién bang phan mém AutoCAD. Viéc xu Iy anh vién tham, phan loai I6p phu va tinh toan
cac chi s6 chat lugng nudc trén anh sir dung phan mém PG-Steamer. Mot s6 két qua doc
gia tri d6 x4m cua anh va gan gia tri ham luong chét 6 nhidm theo vi tri [én anh duoc thuc
hién bang phan mém iGeoHazard. Két qua théng ké, tong hop cac dang sé liéu da thu thap
cho phép thanh 1ap cac bang sé liéu dé quan 1y, luu giit s6 liéu dudi dang file dir liéu s6
bang phan mém Excel va str dung cong nghé GIS théng qua phan mém Maplnfo dé xir ly,
quan ly ban d6.

Hinh 1. Céc vj tri khai thac khodng sdn tgi khu viec Cam Phad, tinh Qudng Ninh
2.2. Chi s6 6 nhiém khong khi API
Chi sé 6 nhiém khdng khi API (Air Pollution Index) dugc nhém tac gia Rao va nnk.
dua ra nam 2004 vagi cOng thice tinh toan nhu sau:
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n

1 TSL
API = —( );10
(2. 0c,)+ 100

=1 i 1)
Trong do:
TSi la gia tri quan trac trung binh cua thong sé i
QCi: gié tri quy chuan cua théng sb
by ( S0, CO NOyx TSP PM,, ) 0
=- + + + + + 100
5\QCs02 QCco QCnox QCrsp QCppmio 2)

Chi s6 API ¢6 thé dugc tinh truc tiép trén anh Landsat dua theo cong thirc hdi quy
c6 dang nhu sau (Mozumder va nnk., 2012):

APlLandsat =-460.0-10.4* pswir + 1.0* pnir-6.4*VI + 851.6*TVI (3)

Trong do:

pswir 12 gid tri pho ciia kénh hong ngoai séng ngan (Short-wave infrared)

oniR 12 gid tri phd cua kénh can hong ngoai (Near infrared)

VI 14 Chi sé thyuc vat (Vegetation Index)

TVI 1a Chi sb thuc vat chuyén dbi (Transformed Vegetation Index)

Déi véi anh Landsat 8, viéc tinh toan dugc thyuc hién dua trén cac kénh anh tuong
ung nhu sau:

APl ndsara = —460.0 — 104+ B7 + 1.0+ B5 — 6.4 = g +851.6+ % + 0.5(4)
Trong d6: B7, B5, B4 la cac kénh anh Landsat 8
Mtc d6 6 nhiém duya trén chi s API dugc phan ngudng theo mic do 6 nhiém nhu
sau (Rao va nnk., 2004):
Bdng 1. Ngwing phan chia mare dg 6 nhiém

Gia tri APl | Chat lwong khong khi | Mau
0-25 Tot Xanh
26-50 O nhiém nhe Vang
51-75 O nhiém trung binh | Da cam

76-100 O nhiém ning Do
Trén 100 bic biét 6 nhiém Nau

3. Két qua va thao luan
3.1. Sw bién ddng céc dién tich khai thac khoang san tai khu vuc nghién ciru

Nhim danh gia cac anh huong dén méi trudng do hoat dong khai thac khoang san
gay ra thi mot trong nhitng thanh phan quan trong nhat trong c6 so dir liéu phuc vu viéc
nghién cuu la hién trang khai thac khoang san tai khu vuc nghién ctru. Cac vi tri khai thac
mé tai c&c ving nghién ctru dugc tong hop tir cac co quan quan Iy va cap phép khoang
san, d6ng thoi dién tich khai thac qua cac nam duoc cap nhat dua trén phan mém Google
Earth va ngudn tai liéu anh vién tham vai ngudn anh Landsat 5 TM, Landsat 7 ETM+ va
Landsat 8 OLI m&i nhét.

Sy bién dong céc dién tich khai thac khoang san tai khu vuc nghién ciru duoce danh
gia dua trén két qua phan tich anh vién tham da thoi gian tir nim 1995 dén 2018. Thong
qua Vviéc quan sat va khoanh vung cac dién tich khai thac khoang san tai khu vuc nghién
ctu tryc tiép trén Google Earth, két qua thu dugc nhu sau:
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Nam 1985 Nam 1990

Nam 2015 Ném 2018
Hinh 2. Sw thay déi dién tich khai thdac qua cac nam tgi khu vuc nghién ciu
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Qua trinh bién dong cac dién tich khai thac duoc thdng ké cu thé nhu sau:

Bdng 2. Bién dgng vé dign tich khai thac khoang sdn tai khu veec nghién crru
Nam 1995 2000 2005 2010 2015 2018
Dién tich (ha) 1.103,4 | 1.362,037 | 4.119,209 | 5.964,203 | 6.953,665 | 8.130,92
Ti I¢ gia tang (%) 23,44 202,43 44,79 16,59 16,93
9000 1 8130.9
8000 -
6953.7
7000 A
5964.2
= 6000 -
E 5000 1 4119.2
= 4000 1
:gl 3000
2000 A 1103.4 1362.0
1000 A |_|
0 T T T T .
1995 2000 2005 2010 2015 2018
Nam

Hinh 3. Bién déng dién tich khai thac khoang sdn tgi khu verc nghién ciu

Quan sat qua anh vién tham da thoi gian, bang sé liéu va biéu d6 trén, ching ta co
thé thay vé co ban dién tich khai thac khoang san tai khu vuc nghién ctru gia tang lién tuc
qua cac nam. Giai doan tir nam 1995-2000, dién tich khai thac tang nhe (khoang 23,44%
trong vong 5 nam), dac biét trong giai doan 2000-2005, dién tich ting 1én gap 3 lan
(202,43%), diéu nay cho thiy day 1a giai doan buing nd viéc cap phép va khai thac khoang
san. Giai doan 2005-2010, dién tich tiép tuc ting nhanh nhung c6 phan cham hon so véi
giai doan trudc do6 (44,79%). Cac giai doan tiép theo tir 2010-2015 va tir 2015-2018 dién
tich khai thac khoang san tai khu vuc van tiép tuc ting nhung chitng hon so véi nhiing
giai doan trude d6 (khoang 16,5-17%) nguyén nhan la do ¢ thdi diém nay Nha nudc ta bat
dau ban hanh mot sé chinh séch nham quan ly tai nguyén va that chat viéc khai thac, xuat
khau nguyén liéu thd ra nudc ngoai.

Su gia tang qua nhanh vé dién tich khai thac khoang san da gay ra nhiing anh huong
to Ién d6i v6i méi truong tai khu vuc nghién ciu. Cac cong ty chi chd trong khai thac ma
khong quan tam dén van d& bao vé moi trudng dan dén viéc xa thai bura bai khién cho moi
tredng ngay cang bi 6 nhiém véi mic d6 ngay cang 16n va pham vi ngay cang rong.

3.2. Két qua danh gia 6 nhiém khong khi theo chi s6 API

Trén dia ban nghién cau, hién trang méi truong khdng khi tai cac khu khai thac va
doc theo cac truc duong van chuyén khoang san bi 6 nhiém. Thoi diém 6 nhidm tir 7 gio
dén 18 gio hang ngay. Nguyén nhan & nhiém chu yéu la do khi thai cia cac loai dong co
va bui dat do cac phuong tién van chuyén gay ra.

Trong khu virc nghién ciru ciing c6 s6 liéu mot s6 vi tri do chét lwong khong khi, tuy
nhién sb luong cac diém do it va phan bb khong dong déu. Cac két qua do thu thap duoc
nam trong nhiéu khoang thoi gian khac nhau do vay tinh ddng nhat khdng cao. Do vay, dé
xéc dinh mirc @ 6 nhiém lién quan dén chat lugng khdng khi, nghién ciru nay sir dung chi
s API (Air Pollution Index) cuia nhém tac gia Rao va nnk. (2004). Két qua tinh toan trén
anh Landsat 8 cho phép xac dinh duoc muc do 6 nhiém khong khi tai khu vuc nghién ciu
cho thay céc dién tich khai thac khoang san déu bi 6 nhiém & cac mirc d6 khac nhau (hinh
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4a). Két qua so sénh vai sy phan b cuaa tham phu thdng qua chi sb thuc vat NDVI (hinh
4b) c6 thé thiy cac dién tich xung quanh, dic biét & khu vuc phia bac dién tich nghién ciu
c6 16p phu rimng cao thi chit lwong khong khi tét hon so véi khu vuc c6 hoat dong khai
thac khoang san va khu vic TP. Cam Pha ¢ phia nam. O nhidm khéng khi thé hién rat rd
tai cac khu vuc khai thac va 1an can mé ciing nhu trén tuyén duong van chuyén.

21°09'40" 21°09'40"

uSTOTLLOT
uSP9TLOT

TP.CAM PHA

100:800L0T
wW00805L0T

Hinh 4. Chadt liwgng khong khi theo Chi sé API
(a) va chi sé thuc vt NDVI (b) tai khu veec nghién cru
Theo nguyén tic xac dinh mirc 6 6 nhidém trinh bay & bang 4.3, cho phép phan Cap
muc do 6 nhiém khdng khi tai khu vuc nghién ciu ra thanh 5 mic tir khdng 6 nhiém dén
dic biét & nhidm. Tuy nhién, cac két qua tinh toan cho thay chat lugng khong khi tai khu
vuc nghién ciru chi yéu nam & muac khdng 6 nhidm dén 6 nhiém nhe va duoc thé hién nhu

trong hinh sau:
21°09'40"

WSHOTLL0T

TP.CAM PHA

Dic bigt
& nhiém

O nhiém
nang

O nhiém
TB

Chat ligng khéng khi

Q nhiém
nhe

:'7- ....'v

. o
., :
avide, . - . Shagi

100800401

Tot
20°52'35"

Hinh 5. Phan vaing mize dg 6 nhiém méi trwong khdng khi tgi khu veec nghién cizu
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4. Két luan

Vung nghién ctru 13 noi c6 ngudn tai nguyén khoang san phong phu, dic biét 1a
khoang san than vai trir lugng 16n va day dugc xem la thua phua khai thac than cua ca nuéce
ndi chung. Tuy nhién, do chua c6 mot chinh sach quan ly phu hop, viéc khai thac khoang
san tai khu vuc nay da va dang gdy ra nhiéu hé luy tiéu cuc dbi véi chat luong méi truong
tai viing nghién cau, anh huong 16n dén cudc song cua nguoi dan. Dya trén két qua quan
sat thong qua anh vé tinh trén Google Earth, trong khoang tir nim 1995 dén truéc nim
2010, dién tich va sb lugng mo khai thac tai khu vuc van con rat it. Tuy nhién, bat dau tur
nam 2010 cho dén nay, s lwong va dién tich mo khai thac khoang san tai day ting manh.
Cu thé, téng céc dién tich khai thac mo khoanh dinh duoc vao nam 1995 1a 89.85ha, 1an
lugt tang 1én 110,90ha vao nam 2000; 335,40ha vao nam 2005; 485,62 vao nam 2010;
566,17 vao nam 2015 va 662,0 vao nam 2018. Nhu vay, trong khoang thoi gian 23 nam tur
1995 dén 2018, dién tich cac khu vuc khai thac mo da ting gap trén 7 lan, dac biét tir nam
2000-2005. Piéu nay dong nghia vai viéc mic d6 6 nhidém mai truong tai khu vye ciing
tang theo.

Bén canh d6, cong nghé khai thac va ché bién khoang san trong ving nghién ciu
con lac hau, nhé 1¢, cdng tac bao vé méi trudng va phuc hdi mé sau khi khai thac khéng
duoc ch trong dang muc 1am ting nguy co 6 nhiém méi trudng ciing nhu cac tai bién
moi truong lién quan. Két qua nghién ctru ciing cho phép xay dung ban do 6 nhiém moi
truong khong khi dua trén Chi s6 6 nhiém khdng khi API trén nén anh Landsat 8. Viéc
phan cdp mirc d6 6 nhiém tai khu vuc nghién ctu cho phép phan ving nghién ciu ra
thanh 4 muc 6 nhiém khac nhau tir binh thudong cho dén 6 nhiém dic biét nghiém trong.
Két qua xay dung ban d6 6 nhidm méi trudng lién quan dén cac hoat dong khai thac va
ché bién khoéang san tai khu vuc nghién ciu cho thay cac ving 6 nhiém nghiém trong nhat
nam tai khu vuc cac mo Khe Cham, Mong Duong, Quang Hanh va Bic Quang Loi.

Két qua nghién ctru cho thiy kha nang tng dung ngudn anh vién tham phuc vu cong
t4c quan tric chat lugng méi trudng tai cac khu viuc Cam Pha ndi riéng va ¢ kha ning
ng dung mé rong cho nhitng khu vuc khai thac khoang san khac co diéu kién tuong tu.

Tai ligu tham khao

1. Tran Trung Hoan, 2014. Panh gia hién trang va dé xuét cac giai phap nham nang cao
hiéu qua quan ly chat thai ran do khai thac than tai Thanh phé Cam Pha. Luan &n thac
s, PH Quéc gia Ha Noi.

2. Nguyén Thi Mai Linh, 2018. Ung dung cong ngh¢ vién tham va GIS trong viéc giam
sat moi truong cac khu vuc khai thac khoang san tai Luc Yén, Yén Béi. D6 an tét
nghiép, PH M6 - Pia chat, Ha Noi.

3. Pau Thi Hai Trang, 2018. Ung dung cong nghé GIS va phuong phap phan tich da chi
tiéu danh gia chat lugng méi truong cac khu vyc khai thac khoang san vung Thach Ha,
tinh Ha Tinh. D6 n tot nghiép, DPH Mo - Dia chat, Ha Noi.
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vung ¢6 nguy co 6 nhidm thugc vang kinh té trong diém mién Bic. Luu trir Cuc Vién
tham Qudc gia, Bo Tai nguyén va Moi trudng, Ha Noi.

5. Trung tam Vién tham Qudc gia, 2015. Tai liéu Ung dung vién tham trong quan Iy tai
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Nghién ciru thanh phén vat chét va cu tric vé phong héa phuc vu
nghién ctru, di€u tra truwgt 16 va tai bién thién nhién, lay vi du & mét so noi &
cac tinh Bac Kan, Thai Nguyén, Lao Cai

D6 Van Nhuan, Vi Thi Lan Anh?, Nguyén Thi Clc?, Phan Thi Mai Hoa?
aTruwong Pai hoc Mo - Pia chat

Ngay nop bai: 9/3/2020; Ngay chap nhan: 26/10/2020 ; Ngay dang bai: 20/12/2020

Toém tat

O nuéc ta hién twong truot 16 va cac tai bién thién nhién khéc xay ra kha phd bién ¢
nhiéu dia phuong va ngay cang ac liét hon. O cac tinh mién nui, vo phong hoa la mot trong
nhiing tac nhan chinh gay truot 16. Be xéac dinh thanh phan vét chit (bao gém thanh phan hoa
hoc va thanh phan khoang vat) va cdu trac ctia vo phong hoa phuc vu nghién ctru truot 16 can sir
dung cac phuong phdp nhu khao sat thuc dia, phan tich hoa silicat, phén tich nhiéu xa ronghen,
nhiét vi sai, kinh hién vi phan cyc... Trong nhiing nim gan day, cac tinh Bic Kan, Théi
Nguyén, Léo Cai da phdi hop voi cac nha khoa hoc nghién ctru, diéu tra trugt 16 ¢ nhidu khu
vuc nhu Cho R4, thi xd Bic Kan, Pac Nam, Chg Pon, Pai Tu, Ban Khoang... Cac Kkét qua
nghién ciru da chi ra méi lién quan chit ché giira thanh phéan vat chat va cau tric ciia vo phong
hoa v6i nguy co truot 16, nhitg vo phong hoa day, thanh phan chira nhidu vun co hoc nhu tang,
cudi, soi va sét illit (hydromica), montmorilonit, dong thoi ching ¢ ciu trac phéan 16p, phan
phién thi nguy co truot 16 cao.

T khoa: thanh phcfn vat chat, trieot 10, Bic Kan

Mé dau

O nudc ta hién tuong truot 10 va CAC tai bién thién nhién khac xdy ra kha phd bién
& nhiéu dia phuong nhu Son La, Lai Chau, Lao Cai, Yén Bai, Bic Kan, Kon Tum... va
ngay cang ac liét hon, gay thiét hai khong nho vé ngudi va tai san. V6 phong hoa 1a mot
trong nhiing tac nhan chinh gay truot 16. V6 phong héa co cac dic trung co ban nhu bé
day, cau truc, thanh phan vat chét, tinh phan doi... Trong d6 dic diém thanh phén va
ciu trac cta vo phong hoa lién quan chit ch@ voi trugt 16, thuong co trong sb 16n khi
giai bai toan du bao nguy co trugt 16.

1. Nghién ciru thanh phan vt chat vo phong hoa
1.1. Céc phuong phdp nghién ciru thanh phan vo phong hoa

Pé x4c dinh day du, chi tiét, c6 hé thong thanh phan vét chat clia vo phong hoa,
hién nay cac nha khoa hoc tién hanh khéo sat, 1dy mau va sir dung cac phuong phap
phan tich thanh phan héa hoc va thanh phan khoang vat. Cac phuong phap phan tich
thanh phan hoa hoc thudng 1a hoa silicat, ICP-MS, huynh quang ronghen...

Céac phuong phéap phan tich thanh phan khoang vat thudng 1a nhifu xa ronghen,
nhi¢t vi sai, thach hoc lat mong, khoang tuéng... Vi thanh phén cua vo phong hoa
thuong chu yéu 1a sét, nén phuong phap nhiéu xa ronghen dugc st dung thuong xuyén
va rong rai.

L Lién hé tac gia:
E-mail: dovannhuan.humg@gmail.com
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1.2. Thanh phan ciia vé phong héa

Thanh phan chu yéu cua vo phong hoa 14 sét, cac hat vun (debris) c6 kich thude
khéac nhau, ngoai ra con cé thé co it vat chat keo, vat chét hitu co... Céc khoang vat sét
trong vo phong hoa chu yéu thudc ba nhom 1a kaolinit, illit (hydromica), smectit
(montmorilonit). Pic diém so luge cua cac nhoém nhu sau:

Nhém kaolinit: Ala(OH)s[SisO10], két tinh & tinh hé ba nghiéng, kiéu cu trac 16p
hai tang gibng v61 nhom serpentin. Do ¢6 kich thude nho, don tinh thé cua nhom
khoang vat nay rat kho xac dinh bang mat thuong, nhung dudi kinh hién vi dién tr n6
c6 dang tAm gia siu phuong,thudong gip ¢ dang bot, dat bo roi, kha ning hap phu, trao
dbi ion thap so véi cac khoang vat sét khac, vi vy luc két dinh thudng cao hon nhiéu so
véi hai nhom illit (hydromica), smectit (montmorilonit).

Nhom illit (hydromica) (K<i, H3O) Al2[[Si, Al]aO10] [OH]2.nH20, ket tinh & tinh
hé mot nghiéng, thudc loai silicat 16p 3 tang kiéu cdu trac tinh thé gan giéng muscovit
va la qua do sang montmorilonit, ¢4 1& trong cau trac tinh thé cac 16p co cau tric
muscovit xen k& véi cac 16p ciu trac kaolinit hodc montmorilonit. Tinh thé illit c6 dang
vay giébng mica, nhung kich thudc thuong nho hon, tap hop dang dat mém bo, cac tinh
thé duéi kinh hién vi nhiéu khi khong quan sat & rang, kha ning hap phy, trao doi ion
trung gian giita kaolinit va montmorilonit, lyc két dinh kém nhét trong cac khoang vat
Sét.

Nhom smectit (montmorilonit) (Na, Ca..)oz0s (Al, Mg)2[SiO10](OH)2.4H20, két
tinh ¢ tinh hé mot nghiéng, thudc loai silicat 16p 3 tang glong muscovit, giong nhu trong
ciu tric cua illit, trong khoang khong gitra cac 16p c6 mot ting dém gom cac nudc lién
két véi cac cation kim loai kiém, kiém thé (Na, K, Ca, ...), do d6 lién két giira cac 16p
cAu tric rat yéu, tap hop dang bot, dat déo min, tron, kha nang hép phu va trao ddi ion
rat 16n, luc két dinh trung gian giita cac khoang vat sét.

Cac vo phong hoa day, giau khoéng vat sét déu do cic da giau khoang vat
alumosilicat bi phong hod manh liét va phong hoa manh (phong hda hoan toan). Cac vat
liu vun (debris) trong vo phong héa thu’ong 1a phan sét clia d4 gdc chua bi phong hoa,
hoidc di chuyén tir noi khac dén, chiing c6 kich thuéc khac nhau, thudng tir 0,01mm dén
hang chyc mét.

1.3. Méi lién quan thanh phdn vé phong héa véi trieot 1o

Nghién ciru thanh phan vo phong hda, nhét I thanh phan khoang vat sét, ta thay
moi lién quan chit ché giita thanh phan khoang vat sét vai tinh chat co 1y, nhat 1a lyc
két dinh va goc ma sat trong, vi du & bang 1 dudi day.

Bing 1. Két qud phén tich thanh phdn khodng vit Va tinh chit co Iy ciia sin
phim phong hoa khu vuc Déo Gid, Bic Kan

Thanh phian khoang vit déi san , Gébc ma
% Leo1 A P : Luc dinh .
So | Déi, be X z . pham (%) Cx sat
T day San pham phong hda _ két trong
mon | Hllit|kao |chl|ta|f|goe|kvk| (kG/cm?) (d9)
Phong Moa g 1.4 13 san mau vang nau .
1 |hoan toan, [05" 201 4N 52 Yangnau, | g 119129 5(2006/ 6 | 9 | 0.36 21.41
1-3m nau do, xam loang 16

Da phién sét, sét voi, bot két
Phong hoa |mau x&m, x&m vang, nau do

2 |hoan toan, |loang 16, phong hoa hoan 5 |36 (25| 7 |11|7| 7 | 2 0.39 29.68
3-4m toan, khong con tan du cau
triic da goc
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Thanh phan khosng vat déi sin . Go6c ma
% Lo o1 A P Luc dinh .
So | Dai, be X 2 . pham (%) N sat
TT|  day San pham phong hda : két trong
mon |Hllit|kao |chl|ta|f|goe|kvk| (kG/cm?) (@)
Da phién sét, sét voi, bot két
Phong hdéa |mau xam, xam vang, nau vang
3 |hoan toan, |loang 16, phong héa hoan 5 | 40|14 | 8 |20|5] 6 | 2 0.42 32.93
3-4m toan, con tan du ciu tric da
géc
Ban phong|Da phién sét, sét voi, bot két
4 |h6a,5- |mau xam, xam vang, ban 5 |46 | 6 | 6|16|6| 7 | 8 1.02 34.70
8m phong héa

Chi dan: Montmorilonit: mon, kaolinit: kao, chlorit: chl, thach anh: ta, felspat: f,
goethit: goe, khoang vat khac: kvk.

Néu khoang vt sét trong vo phong hoa chii yéu 1 kaolinit thi luc két dinh 16n
hon, d§ khang kéo cao hon so voi sét illit (hydromica), kha nang truong né nho hon sét
montmorilonit. Cac vo phong hda phat trién trén cac da granit thuong on dinh hon (anh
1).

Hinh 1. Vé phong héa giau kaolinit trén da granit I ra tai Thai Nguyén
Néu khoang vat sét trong vo phong héa chu yéu la hydromica thi luc két dinh
thap, 46 khang kéo ciing kém, c4c vat liéu trong vo phong hoa rdi rac, gin két yéu, dé
bdo hoa nudc, nén kha nang trugt lg’y_rét cao (anh 2).

Hinh 2. Vé phong héa giau illit (hydromica) trén dd phién sét tai khu vwe Péo
Gi6 (Bic Kan)

Ngoai ra néu thanh phan cta vé phong héa 1a hdn hop cia sét va cac vat liéu vun
cat, san, soi, cudi, tang (debris), khi bido hoa nudc thi xay ra truot 16 voi dong ning rat
16n, strc tan pha vo cung tan khéc, c6 thé pha hity ca mot lang ban (ban Khén Lén, xa
Biang Thanh, huyén Boc B6, tinh Bac Kan) thang 7 nam 2009 (anh 3, 4).
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Hinh 3. Truot 16 ¢ ban Khén Lén, xi Bang Thanh, huyén Béc Bé, tinh Béc
Kan thang 7 nam 2009

HT‘ "

Hinh 4. Trueot 16 6 ban Khén Lén, xa Bang Thanh, huyén Béc Bé, tinh Béc
Kan thang 7 nam 2009

2. Nghién ctru ciu triic ciia vé phong héa

CAu trac cta vo phong héa phu thudce cha yéu vao sy ké thira cdu trdc cua da gbe
va sy phan dé6i clia vo phong hoa. Cac kiéu cau trac khac nhau s& quyét dinh dén kiéu
truot 16 khac nhau, mat khac sé lién quan dén kha ning va nguy co truot 16.
2.1. Cdu triic dong nhit

V6 phong hoa phat trién trén cac da c6 cau tao khéi dong nhét (khdng phan 16p,
phan dai, phan phién) nhu granit, diorit, da bién chat nhiét, cac da tram tich luc nguyén
phan 16p yéu phong héa manh... Cac d6i cua vo phong héa kha dong nhat, néu xay ra
truot 16 thi s€ 1a trugt xoay, mat trugt cong (anh 5), kha nang truot 16 ciing kho hon so
v6i cac kiéu ciu trac khac.

— S

Hinh 5. Vé phong héa kha dy trén cac dd tram tich luc nguyén tai khu vuc
Chg Don (Bac Kan), xdy ra truot xoay
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Hinh 6. Vé phong héa kha day trén cdc dd phun trao va tram tich phun trao tai
khu viwe Ché Cu Nha (Yén Bdi)

2.2. Céu trisc phén I6p, phén phién

V6 phong héa phat trién trén cac da co cdu tao khong ddng nhat (phan 16p, phan
dai, phan phién) nhu cac da tram tich luc nguyén, da phién, da két tinh, gneis... hodc
trong cic d6i ctia v phong hoa con tan du phan 16p, phan phién... nguyén thay, néu xay
ra truot 10 thi s& 1a trugt phang, mat trugt thang (anh 7), dong thoi kha nang trugt 16
ciing dé& hon so véi cac kiéu ciu tric khac.

R s ] AR h
Hinh 7. Vé phong héa khu vwc Phuwong Vién (Bac Kan), bi truwot l6 theo mdt
lop nguyén thuy

Hinh 8. V6 phong héa méng trén cac dd phién sét, dd phién sét véi ciu tao phan I6p,
phan phién ¢ Boc Bé (Bic Kan), bi triwot 16 theo mt I6p nguyén thiiy
2.3. Cac kiéu cdu triic Khac
Ngoai cac kiéu trén, trong tu nhién con gip cac kiéu ciu truc tiép xuc, vo nhau,
Mot s6 vo phong hoa phat trién & noi ¢ ranh gi6i tiép xtc hai hoic ba loai d4 c6 thanh
phan khac nhau thi nguy co truot 1 theo mit ranh gidi 14 rat cao (anh 9).
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Hinh 9. V6 phong héa trén cé&c dd phién két tinh hé tang Sin Quyén

Ket luian

Cac két qua nghién ciru cho thdy mdi lién quan chit ché giita thanh phan va cau
trdc ctia vo phong hoa vai dic diém va nguy co truot 16.

Vo6 phong héa chu yéu 1 kaolinit thi Iyc két dinh 16n hon, d6 khang kéo cao hon
so vai sét hydromica (illit), kha nang truong nd nho hon sét montmorilonit.

V6 phong hoéa 1a hon hop cua sét va cac vat lidu vun cat, san, soi, cudi, tang
(debris), khi xay ra truot 15 thi dong ning rat 16n, stc tan pha vo cung tan khéc.

V6 phong hoa cé cau tric khdng ddng nhat thi nguy co trugt 16 cao hon vo phong
hda c6 céu triic ddng nhat, trong d6 cau trac phan 16p, phan phién, tiép xtic ¢6 nguy co
rat cao.

Tai li¢u tham khao

1. Db Pinh Toat, Lé Thanh Mg, Nguyén Vin Binh, B6 Minh Ptic, P6 Vin Nhuan,
Pham Truong Sinh, Ha Thanh Nhu, Pham Thi Van Anh, Dinh Van D6, Phan Ty
Huéng, Nguyén Dinh Nguyén, Nguyen Ngoc Truec, Duong Thi Toan, Nguyen Hong
Son, Bui Minh Chung, 2006. Diéu tra, danh gia sat 16 cac khu vuc trong diém: thi xa
Bic Kan va thi trin Chg R3 - Ba Bé - Bic Kan. Luu S¢ Khoa hoc va Cong nghg, Bic
Kan Phong Khoa hoc - Cong nghé truong Dai hoc Mé - Dia chét.

2. D6 Dinh Toat, P6 Vin Nhuan, Nguyén Kim Long, Nguyén Vin Binh, D5 Minh
buc, Lé Thanh Mg, Pham H@)ng Dtrc, Pham Truong Sinh, Ha Thanh Nhu, DBinh Van
b6, Pham Thi Van Anh, Phan Ty Hudng, Nguyén Van Khanh, Pham Ngoc Phuc, Pham
Vin Thity, Nguyén Ngoc Truc, Nguyén Dinh Nguyén, Duong Thj Toan, 2008. Nghién
ctru dénh gid truot 16 khu vyc Déo Gi6 - Thi tran Na Phic - Huyén Ngan Son - Tinh
Bic Kan , dé xuét giai phap di dan va dam bao an toan cho ha tang co so trong khu vuc
¢ nguy co truot 16. Luu S¢ Khoa hoc va Cong nghé, Bic Kan, Phong Khoa hoc -
Cong nghé truong Dai hoc M6 - Dia chat.

3. D6 Dinh Toat, P6 Vin Nhuan, Nguyén Kim Long, Nguyén Vin Binh, D6 Minh
buc, Lé Thanh M&, Pham Héng buc, Pham Truong Sinh, Ha Thanh Nhu, Pinh Van
Do, Pham Thi Van Anh, Phan Ty Hudng, Ding Vin Tich, Pam Than Sach, Nguyén
Vin Tu, Hoang Vin Bo, Nguyén Dinh Nguyén, Duong Thi Toan, Lé Huy Téi, Ding
Quang Khang, Nguyén Manh Hiéu, Vi Truong Giang, 2010. Piéu tra danh gia hién
tuong trugt 16, sut lan cac khu vuc trong diém thudc huyén Pac Nam va Chg Pbn tinh
Bic Kan. Luu Sé Khoa hoc va Cong nghé, Bic Kan, Phong Khoa hoc - Cong nghé
truong Pai hoc Mo - Dia chét.
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Sw chuyén d6i cAu trdc sinh ké ciia ngudi Thai den,
huyén Yén Chau, tinh Son La

Nguyén Thi Hong Ngoc?, Tran Anh Quan®
aKhoa Mdi truong, Hoc vién Nong nghiép Viét Nam;
bKhoa Moi triong, Trirong Pai hoc Mé Pja chat

Ngay nop: 23/3/2020; Ngay chip nhan: 3/10/2020; Ngay dang bai: 20/12/2020

Tom tat

Hai muoi nam trung thanh véi doc canh cay ngd khién cho cugc song nguoi dan Tay Béc
noi chung, huyén Yén Chau ndi riéng phu thudc 16n vao ngd. Trudc nam 2014, ngd chiém hon
70% dién tich dét canh tac nhung do su bip bénh cua gia ngd nén dén nam 2017 thi phan dién
tich nay da bi thu hep di khoang 28.2%. Phan dién tich duoc chuyén d6i nay c6 diac diém la cac
loai cay trong da dang va dap tmg duoc véi yéu cau caa thi truong hon. Cay trong thé manh ma
dia phuong xdc dinh huéng t6i do la cay xoai ban dia ghep v6i gidng Dai Loan va trong theo tiéu
chuan VietGAP. Piéu nay rat phu hop véi xu thé san xuat néng nghiép theo huéng sach, an toan
trong béi canh hai nhap kinh té toan cau hién nay.

Tur khoa: chuyén doi sir dung dat, sinh ké, Thai den, VietGAP, Yén Chau

1. Pat van dé

Su ra quyét dinh hoat dong sinh ké doi voi nguoi dan ludn 1a mot quyét dinh vo
cling quan trong, n6 bi chi phdi bai rat nhiéu yéu t, nhu céc yéu té vé nhan luc, dat dai,
d6 nhanh nhay cua cong dong, cac yéu té théng tin thi truong... (Ellis 2000; Radel et al.
2018; Small 2007). Nong dan thuong cé xu hudng tang thu nhap cua minh theo hudng
ma& rong san xuat ndng nghiép khi ho ¢ quyén sir dung mot dién tich dat dai 1on. Nguoc
lai, nhitng ngudi thiéu dat canh tac thuong sé cai thién thu nhap bang cac hoat dong phi
nong nghiép néu ho co diéu kién tiép can tét vé thdng tin thi treong va h¢ thong giao
thong (Bhandari 2013; Tang et al. 2013). Sinh ké ngudi dan ¢ Viét Nam noi chung va
viing nui Tay Bac noi riéng hién nay dang c6 nhiing chuyén bién manh mé do két qua cua
qua trinh hoi nhap kinh té toan cau.

Nguoi dan sdng & khu vire mién nii phia Bac Viét Nam bat dau c6 nhitng thay doi
vé hoat dong sinh ké tir sau khi sy ra doi cua Luat dat dai 1993. Ho ¢6 quyén sir dung dat
lau dai va duoc tu do phat trién kinh té ho (Alther et al. 2002; Lambini va Trung 2014).
Tuy nhién, dudi stc ép cua gia ting dan sb gay ra thiéu dat canh tac va ndng dan c6 nguy
co dbi mat voi nghéo doi (Sikor va Vi 2005). Bidu nay da budc ngudi dan phai dinh canh
va tim kiém céc loai cay c6 ning suit cao (Bonnin va Turner 2012). Thoi diém do, tir cap
tinh dén dia phuong, mot loat cac chwong trinh qudc gia vé chuyén giao cay trong dugc
trién khai (Minh et al. 2011). Két qua 1a ciy ngd lai dwoc lra chon vi su phu hop ciia nd
véi khu vuc viing ndi phia Bic. Dién tich trong ngd duoc mé rong nhanh chéng va ngd
trg thanh cdy chu luc cuia nguoi dan dia phuong (Ha et al. 2004).

Sy mé rong quéa muc dién tich doc canh ngd trong mot thoi gian dai khién dat dai
bi suy giam chit dinh dudng va xuat hién nhiéu rui ro khac (Schweizer et al. 2017). Hon

L Lién hé tac gia:
hongngockhtn@gmail.com
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nira, tir ndm 2013, gia ngd thé giGi lién tuc giam, tinh tir nam 2012 dén 2017 thi gia ngd
da giam 46.3%, diéu nay da tac dong 1on dén doi séng ngudi dan dia phuong. Trong bdi
canh d6, ngudi dan budc phai tim kiém céc giai phap sinh ké méi cho minh. Cac nghién
ctru trude ddy vé vang ndi phia Bac Viét Nam cha yéu chi tap trung vao sy anh huéng
cua cac yéu td noi luc dén sy hinh thanh cac chién lugc sinh ké cac ho gia dinh. Tuy
nhién, bén canh tim quan trong caa cac yéu té noi lyc thi cac yéu té ngoai luc (nhu thiéu
dat canh tac, su mé rong hé thdng thi truong, sy phat trién co so ha ting hay cac yéu t6
vé chinh sach...) ciing gop phan khdng nho dén sy ra quyét dinh cia nguoi dan (Daur et
al. 2016; Green 2016). Vi vay nghién ciru ndy dat ra vai muc tiéu chi ra cac yéu té co ban
anh hudéng dén sy chuyén doi cau trac sinh ké cua nguoi dan & ving nii phia Béc Viét
Nam.

2. Pia diém va phwong phap nghién ciru
2.1. Bja ban nghién cau

Huyén Yén Chau, tinh Son La 1a mot huyén mién ndi nghéo thuoc khu vuc Tay
Béc. Yén Chau cach thanh phd Son La 66 km, c6 dudng quéc 16 6 chay doc qua huyén
va day la noi sinh séng caa nhiéu nhém dan toc nhu Thai den, Hmong, Kinh, Kho mu,
Sinh mun, ... trong d6 ngudi Thai den chiém da sd.

Léng Phiéng

5

%
)
I/
[ Huyen Yén chau . chitngTuong

N\,
[:' Ranh gioi xa .

/N7 Buong bién givi LN

N\ Québce 16 6
/\/ Puéng lién xa
I B:n Léc ken
[] Ban suéiBun

Cao d6 dia hinh (m) N

1500

s 0

Hinh 1. Vi #ri dia ly ciia vang nghién cizu

Dé tim hiéu va danh gia dugc cac hoat dong sinh ké tai huyén Yén Chau, dé tai tap
trung vao hai ban Lac Kén va Suoi Bun thugc x&8 Tu Nang. Hai ban nay co nhiéu nét
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tuong dong nhau nhu cing ¢6 100% ngudi dan déu 1a ngudi Thai den, cung chung dic
diém vé van ho4, phong tuc tap quan va cd vi tri nam sat canh nhau (Hinh 1). Tham chi,
truede day (tr nam 1959-1980) thi hai ban nay con thugc chung su quan ly caa Hop tac xa
Song Toan.

So véi ban Sudi Bun thi ban Lic Ken c6 dan sé it hon. Tuy ban Lic Kén khéng c6
dat ruong thuan lgi cho phét trién lia nuéc nhung ho lai c6 dién tich dat nwong rong hon
(Bang 1). Ngoai ra, ca hai ban nay déu chi str dung nuéc ty chay cho sinh hoat va san
Xuat néng nghiép.

Bdng 1. Thong tin chung vé dia ban nghién cru

Ban Lic Kén  Sudi Bun
Tong s6 ho nam 2017 86 116
Dan s6 nam 2017 385 459
Mat d6 dan sb 57.6 120.7
nam 2017 (nguoi/km?)

Téng sé ho phong van 60 61
nam 2016

Tong sé ho phong van 77 70
nam 2017

Tong dién tich (ha) 668.1 380.3

2.2. Phuwong phap nghién ciu

S6 liéu duoc thu thap qua phong van ba dot (thang 3/2016, thang 10/2016 va thang
9/2017) bang phiéu diéu tra. S6 luong phiéu phong van ho nhu & bang 1 két hop voi
phong van sau 30 nong dan chu chét va cac dir liu thir cap tir nguon phong néng nghiép
huyén Yén Chau

Sau khi thu thap sb liéu, d¢ tai sir dung phan tich twong quan mot chiéu (ANOVA)
dé tim mdi twong quan giira dién tich dat canh tac véi cac yéu té khac. Ngoai ra, dé co
cai nhin khach quan vé su chuyén doi muc dich sir dung dat thi dé tai tién hanh xay dung
ban d6 qua cac nam 2010, 2013, 2015 va 2017. Do dic thi ving nghién ctu 1a ving nadi
cong véi quy md nghién ciu & mie d6 thdn ban nén ban dd st dung dat dugc xay dung
dwa trén cac dit liéu quan sat, phong van ho, phong van ndng dan chu chét va anh vé tinh
cuia Google Earth két hop véi thiét bi GPS cam tay.

3. Két qua va thao luan
3.1. Sw chuyén dbi cau truc sinh ké tai dia ban nghién ciru
3.1.1. Chuyén déi co cdu cay trong

Ng6 lai bit diu duoc dua vao trong tai huyén Yén Chau tir nim 1995 va né nhanh
chéng tré thanh cay trong cha lyc cia huyén. Cay ngd chiém trén 90% tong thu nhap cua
ngudi dan huyén Yén Chau (Nién giam thong ké 1995 dén 2000). Bén nam 2010, dién
tich tréng ngo tai ban Lic Kén va Subi Bun lan luot 12 32.7% va 51.6% so vai tong dién
tich dat tu nhién caa ca ban (Bang 2). Tir nim 2010 dén 2013 ghi nhan gia ngd thé gioi
dat dinh, tang tir 235.81$USD/tan 1én 321.24$USD/tan, nén dién tich ngd da ting 8.6%
t6ng dién tich dat canh tac tai huyén Yén Chau. Dién tich ngd ting 1én cua hai ban nay
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chu yéu 1 sy chuyén dbi tir dat ring va mot phan nho khoang 6.8 ha cua ban Subi Bun
chuyén doi tir dat trong cay an qua.

Bdng 2. Ty 1¢ thay d@éi dién tich cy trang chinh tgi bdn Ldc Kén va Suéi Bun (%)

Nam Rung Ngb Cayanqua LuUanudc

2010 53.8 327 103 0.6

.. 2013 51.6 36.1 10.3 0.7
Lacken 5015 50.9 32.1 14.6 0.7
2017 50.9 25.6 21.3 0.7

2010 34.7 51.6 8.6 2.8

N 2013 26.9 57.2 6.8 6.4
SUdi Bun 515 26.9 56.8 6.8 6.4
2017 24.1 50.6 16.1 6.4

I rimg
[ xoai ghép va cay an qua cia h gia dinh
m Vudn xoai cdng ddng
[ | Xoai ghép hé gia dinh, mat 46 ghép dat 80-100%
[*] xoai ghép né gia dinh, mat 5 ghép dat 40-60%
'_] Vudn xoai hg gia dinh, chua ghép
[ Inge
[; Lua nudc
s Quéc 1§ 6
— Duong kén xa
Thay v
A Khudéncu
¢ Pats%

Hinh 2. Sw thay doi sir dung dat ban Lac Kén

Chinh vi vi thé quan trong caa cay ngd nén ngudi dan ludn danh su “dau tu” dic
biét cho ngd, vi du nhu céac loai phan bén hoa hoc, thudc trir sdu va tham chi 12 st dung
cac loai giéng bién d6i gen trong nhimg nim gan day. Tuy nhién, sau mot thoi gian dai
khoang 20 nam néng dan chi doc canh trong ngd ma thiéu cac bién phap bao vé dat khién
cho dt bi suy giam dinh dudng (Nguyén Van Dung). Ngoai ra, “cli s6¢” vé gia nam 2013
da khién cho nhirng nd luc cua ndng dan Yén Chau tré nén “vo nghia”.

Khi ngudn thu nhap chinh tir ngd bi giam sut, nong dan tim cach dam bao cudc séng
bang cach ma rong dién tich trong lia nude. Nhung vi dic thi ving nghién ctu, nguoi
dan chi trong cho vao nude “tu chay” nén phan dién tich dugc ma rong cho trong IGa dén
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niam 2017 chi ting 1.2 va 2.3 1an so v6i nam 2010 & ban Lac Kén va Subi Bun (Bang 2).
Tirnam 2013 dén 2017, tong dién tich ngd & hai ban giam tir 458.9ha xubng con 363.2ha.
Cu thé, ban Lic Kén chi trong vong nam nam thi 11.0% dién tich dat cua ban da duoc
chuyén sang trong cy an qua. Tong dién tich trong cdy an qua cua ban da ting 1én 106.2%
tur 69.1ha 1én 142.5ha (Hinh 2).

Néu nhu Lic Kén c6 sy chuyén d6i nhanh vé co cau cy trong thi Sudi Bun lai
khac, tham chi dén nam 2015 ban khong 6 su thay dbi 16n nao, ngoai trir giam di mot
phan nho dién tich trong ngd. Thuc té, phan dién tich ngd giam di nay & ban Subi Bun roi
vao phan dat 5% ma nguoi dan phai thué tir quy dat chung cta ban. DU phan dién tich
ngd giam di chi it hon 2ha nhung hién twong nay chua timg thay trong lich sir hon 20
nim trong ngd & Yén Chau. Bén tan dau nam 2016, ndng ho & Sudi Bun madi bét dau
chuyén d6i tir trong ngd sang xoai va cac loai cay an qua khac. Nam 2017, tong dién tich
cdy an qua tai Sudi Bun da dat 61.4ha, ting 138.9% so v6i 25.7ha ndm 2013 (Hinh 3).
DU bét dau chuyén doi mudn hon Lac Kén khoang 3 nam nhung qua trinh chuyén doi sir
dung dat & Sudi Bun nhanh hon Lic Kén.

B Rong
2017 - Vudn xodi cong ddng
| Vieon xodi ho gia dinh, chira ghép
0 1 km 7
¢ P xodi ghép 16 gia dinh, mét 60 ghép det 80-100%
‘ g : P77 Xoai ghép h gia dinh, mit 36 ghép dat 80-80%
. Q o = P77 Xoai ghép ho gia dinh, mét 66 ghép dat 40-60%
4 “4 P77 Xoai ghép ho gia dinh, mét 0 ghép dat 20-40%
\ﬁ"‘( 1‘,-‘.;: < N [] Xoai ghép v cay an qud cia ho gla dinh
ﬁ 345 | Loa nuoe
. a 1
; . - Ngo
W(g®=E 55 ] :
VS s w—Quéc L) 6

Dutng kbn X
Thiy vee
A Xhuvye dancu

¢ Dits%

Hinh 3. Su thay doi sir dung ddt ban Sudi Bun

3.1.2. Sw da dang trong cdu truc sinh ké

Sy phé v thé doc canh ciia ngd dan dén xuét hién da dang hon cac hoat dong sinh
ké s0 Vi trude day. O Yén Chau xodi 12 loai cay dn qua ban dia, hang thap ky truéc xoai
dugc trong rat nhiéu quanh nha cua céc ho dan. Bén nay xoai van 1a loai cay an qua chiém
uu thé, cu thé dién tich xoai ban dia & Lac Kén tinh dén nim 2010 13 khoang 69.1ha nhung
ngudi dan van tréng da dang cac loai cdy an qua khac, nhu nhin, budi, bo.... Nguyén
nhan vi ho “so roi vao bi kich” khi tréng doc canh giéng nhu bai hoc cta ngd trudc day.
Hanh dong nay vira giam thiéu rai ro cho ndng dan lai vira dap tmg duoc nhu cau thi
truong.
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Tuy nhién, cac hoat dong sinh ké lién quan dén san xuat nong nghiép (on-farm)
khong thé dap ng ngay dugc nhiing nhu cau sdng cua con ngudi Vi vy nguoi dan phai
tim kiém céc nguon thu nhap khac dé trang trai cho cudc séng truéc mat caa minh (Chianu
et al. 2008). Mot trong nhitng cach nhanh nhét dé tang thu nhap cua nong dan la di lam
thué luc nong nhan (Radel et al. 2018). Trong 61 ho dugc phong van & ban Subi Bun thi
¢6 27 nguoi di 1am thué ndm 2016 va con so nay da tang 1én thanh 45 nguoi vao cudi nam
2017. Bén canh d6, khi phan tich ANOVA dé tim 1y do di 1am an xa thi két qua cho thay
c6 su trong quan 4m gitra s6 lwong ngudi di 1am an xa va dién tich nwong ma ho & hiu.
Nhu vy, cidn nguyén cua Viéc xuat hién hoat dong di lam thué ¢ Sudi Bun 1a do ho thiéu
dat canh tac. Cong viéc lam thué phé bién caa ho 1a chan nuéi, phu hd hoic 1am cong
nhan céc khu cdng nghiép... Ngoai ra, qua sb liéu phong van 42 trong tong sb 45 ho di
1am thué nam 2017 & ban Sudi Bun thi phan 16n tién kiém duoc, nguoi dan ding vao phat
trién cdy an qua. Nhu vay, hoat dong di lam thué noi khac cua ngudi dan ban Subi Bun
chi 1a giai phap trudc mit trong lac doi sy phat trién cia ciy an qua.

3.2. C4c yéu to anh hwong dén sw thay ddi cau trdc sinh ké

Hién nay di c6 sy da dang trong hoat dong sinh ké nhung ngudn sinh ké cha lyc va
duoc coi 1a thé manh van 1a huéng téi cay xoai. Mac du, xoai 1a cdy ban dia cua Yén
Chau nhung nhitng phan dién tich mo rong thém hién nay 1a xoai ghép. Xoai ban dia
thuong duoc ghép véi giéng Dai Loan, Thai Lan va Uc. Du k¥ thuat ghép xoai khong qua
kho khan nhung d6i véi ba con ving dan toc thiéu sb thi day ciing 1a mot thach thic
khong nho véi ho. Bén canh nhiig kho khin vé ki thuat thi ciing doi hoi thoi gian, cong
sirc, va tai chinh. Vay tai sao chi sau c6 khoang thoi gian rat ngan, khoang mét nam sau
khi ngd mat gié thi ndng dan Lic Kén di c6 sy chuyén dbi nhanh chéng tir trong ngd sang
xoai ghép?

Ly do dau tién cua sy chuyen d6i nhanh chéng nay la tar ndm 2010 mot thuong lai
6 Hung Yén Ién Yén Chéu tim klem va mo rong vung trong cdy an qua. Vi yéu cau can
mét dién tich da Ion va c6 trong san céc cdy an qua co thy thi chi duy nhat ban Lic Kén
& Yén Chau dap tng duoc yéu cau nay. Do 1a khu vuc vuon xoai cong dong cua ban Lic
Kén, thyc té thi cac ban ciia nguoi Thai trén dat Yén Chau déu c6 vuon xoai cong dong,
nhung dén nay chi ban Lac Kén 12 van giir nguyén ven duoc 5ha. Ban Subi Bun ciing con
vuon xodi cong dong nhung dién tich hién chi con 0.7ha. Nhu vay, chinh viéc bao ton
duge vudn xoai cong dong nén di tao tién dé cho nguoi dan Lic Kén c6 su chuyén doi
nhanh chdng tir ngd sang xoai ghép. Bén canh d6, nhitng ndng dan cap tién (innovative
farmers) - nhitg ngudi ¢6 uy tin cao trong cong dong, thuong 1a cac gia lang, truong ban
hoic ndng dan san xuat gioi va ho thuong gitr nhitng chiric vu quan trong trong chinh
quyén & cap thon ban, vi du nhu bi thu hodc truéng ban, ciing nhanh chéng hoc tap va
lam thur trén dat vuon nha. Vi du cu thé, dng L. (60 tudi), bi thu ban Lac Kén sau khi tan
mat nhin thay hiéu qua trén dat vuon Xx0ai cong dong thi 6ng L. da cha dong ghép thir 20
gbc x0ai ¢o thy cua gia dinh véi cac glong Dai Loan, Thai Lan va Uc. Mot nam sau ghép,
con 17 cy phét trién tét, va mét ghép gidng Dai dem lai hiéu qua cao nhat. Cling mot
kich c& cay, chu vi than khoang 20 cm, thi mdi cay xoai ghép giéng Dai cho ning suat
khoang 200 — 300kg/cay, con céac giéng Thai va Uc chi dat 80 — 100kg/cay.

Bén canh cac yéu té noi luc thi yéu té ngoai luc ciing dong vai trd rat quan trong.
Du xo0ai Yén Chau la gidng ban dia c6 huong vi thom ngon nhung hau nhu chi duoc biét
dén ¢ thi truong trong tinh Son La. Nam 2013, xoai Yén Chau mé&i ¢6 ma sé chi dan dia
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ly va da dem lai sy mo rong cua pham vi thi truong. Diéu nay dugc phan anh thdng qua
nhu cau tiéu thy xoai Yén Chéu ting 1én rat nhanh va doi hoi can mot ngudn cung cap on
dinh hon. Van dé nay duoc giai quyet nhanh chong thdng qua viéc thanh 1ap hop tac xa
Huong Xoai tai ban Lic Kén vao cudi 2015. Tuy nhién mé hinh xoai ghép cua Lac Kén
nhanh chong duoc ngudi dan cac ban xung quanh hoc tap va nhan rong khién ngudn cung
tré nén doi dao, san phiam xoai caa Lic Kén lai bi canh tranh manh m& véi cac ban khac.
Nam 2017 gia xoai ghép sau thu hoach da giam 75% so vai 2016. Vi vay, can thiét phai
ma rong thi tredng tiéu thu xudng céc thi truong ky tinh hon nhw vao dugc cac siéu thi ¢
Ha Noi. Van dé nay da duoc giai quyét thong qua nd luc cua Hop tac xa Huong Xoai
cling nhu sy hd trg cua chinh quyén dia phuong, 17.8 ha dién tich dat trong xoai da duoc
cap chiing nhan VietGAP vao nam 2017. Tir d6, cac san pham dat tiéu chuan nay luén c6
thi truong tiéu thu véi gia ca 6n dinh. Cubi nam 2017, vai sy tro gilp tich cuc cua Phong
NN & PTNT huyén Yén Chau, cling nhu tinh Son La thi 7.4 ha xoai ghép Dai Loan da
duoc cap ma sb viing trong dat tiéu chuan. Nam 2007, 5 tin xoai dau tién da di duoc ban
vao thi truong Uc, n am 2018 ma rong thi trudng sang My duoc xuit 1.5 tin va dén nim
2019 thi tiép tuc duoc phép xuat vao thi truong Anh duoc 5 tin xoai ghép gidng Pai Loan.
DU con sé xuét khau chua nhiéu nhung day 1a mot budce tién 16n, ving chic va 6n dinh
dbi véi nguoi ndng dan.

Nhu véy, dudi nhitng tac dong cua cac yéu té noi luc va ngoai luc d dinh hudng,
thiic day hinh thanh sinh ké cho nguoi dan ¢ ban Lac Kén. Tir kinh nghiém ciia nong dan
Lic Kén co thé coi day la bai hoc, mé hinh dién hinh cho nong dan cic ving dic san
khac, d6 1a can san xuat theo huéng hoa qua sach, an toan, phii hop chung vai tiéu chi
phét trién bén vitng ctia nén néng nghiép toan cau hoa hién nay.

4. Két luan

Ng6 la loai cay trong chinh ¢ Yén Chau trong sudt hon 20 nim va déng vai trd quan
trong trong phat trien kinh té viing. Tuy nhién, tir 2012 dén 2017, gia ngo giam manh
(46.3%), da gay anh huong manh dén cudc séng caa nguoi dan. Sy giam gia ngd nay la
tién dé dé chuyén doi sinh ké ciia nguoi dan. Sy khac nhau cua cac yéu té noi lec va ngoai
lyc da hinh thanh nén nhitng xu huéng cling nhu toc d6 chuyén doi sinh ké khac nhau cua
hai ban nghién ctw, Lic Kén va Subi Bun. V& yéu té noi luc thi dét dai 1a nguyén nhén
gbc ré cua su chuyén doi nhanh nhay tir trong ngd sang ciy an qua ghép & ban Lac Kén.
Do dién tich dét canh tac trén dau nguoi du Ion dé dam bao nhu cau luong thuc cia nguoi
dan nén Lac Kén van giir duoc nguyén ven dién tich vuon xoai cong dong cia minh. Chi
tir sy khac nhau nho veé dién tich vuon xoai cong d6ng giira Lac Kén va Subi Bun ma da
hinh thanh nén sy khac biét 16n trong doi séng cua ngudi dan hai ban hién nay.

Mac du Sudi Bun ¢6 rat nhiéu diém tuong dong véi Lic Kén nhung sinh ké tam
thoi hién nay lai thién vé di lam an xa. Qua khao séat cho thay c6 su twong quan am gitra
s6 nguoi di 1am an xa va dién tich dat nwong cta cac ho nay Nhu vay, su tang s luong
ngudi dan di 1am an xa chu yéu roi vao cac d6i twong thiéu dat canh tac. Tuy nhién, di
1am #n xa chi dugc coi 1a giai phap sinh ké tam thoi caa ndng dan trong ldc chod doi sy
phét trién cua cac cay an qua ghép.

San xuat theo hudng VietGAP gitp nguoi dan xay dung duoc thuong hiéu, dam
bao chat lwong va tim kiém thi truong on dinh. Pay 1a dinh hudng vo cung dung din caa
cac san pham ndng nghiép cua Viét Nam néi chung va hoa qua tai Yén Chau noi riéng.
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Sang kién va tri thirc bén dia trong thich ing véi bién doi khi hau
caa ndng dan vung duyén hai Pong bang séng Ciru Long

Duong Truong Phic
2Dai hoc Khoa hoc xa héi va Nhdn van, PHQG-HCM

Ngay nop: 23/3/2020; Ngay chap nhan: 24/10/2020; Ngay dang: 20/12/2020

Tom tit

Dong bang séng Cau Long véi cac diéu kién thuan lgi cho phép néng dan thuc day san
xuit ndng nghiép quy mo Ién nham dap tng nhu ciu an ninh lwong thuc va xuat khau. Tuy nhién,
nganh ndng nghiép ndi chung va sinh ké ctia ndng dan, dac biét 1a néng dan vung duyén hai dong
bang, dang phai d6i mat vaéi nhiéu rui ro c¢d thé gy tén thuong tir bién d6i khi hau. Trong béi
canh d6, van dé thich ing va giam thiéu rai ro sinh ké tré' nén cap thiét. Nhiéu giai phap thich tng
mang tinh cong trinh va phi cong trinh di dwoc trién khai. Mot trong nhitng giai phap thich tng
mang tinh phi cong trinh 1a hé thdng séang kién ban dia cua ndng dan. Két qua tir cudc khao sat 90
ho nong dan ven bién Soc Tring cho thiy nong dan danh gia sang kién ban dja c6 vai trd quan
trong trong qua trinh thich @ng va tich cyc tng dung nhiing séang kién nay trong viéc ang pho voi
tinh trang bat loi nhu sat 16, thiéu nudc ngot, xam nhap man va chuyén d6i mé hinh sinh ké hiéu
qua. Nhin chung, viéc goi lai nhimg diéu ndy nham muc dich dong gop vao ham y chinh sach cho
céc chién luoc thich ing tai ddng bang trong thoi gian téi.

Tir khoa: bién d@oi khi hdu, sang kién va tri thic ban dia, thich ing sinh ké

1. Giéi thigu

Pédng biang séng Ciru Long (PBSCL) 14 ving dét cua su trii phi vé tai nguyén thién
nhién va cac diéu kién tu nhién 13n kinh té-x& hoi di dugc cu dan trong ving khai thac dé
thiic ddy mot nén san xuat 16n dap ng nhu cau an ninh lwong thuc qudc gia va dap tng
xuat khau. Tuy vay, tac dong tir bién d6i khi hau va hoat dong cua con nguoi da tao ra
nguy co vé mot cuc khang hoang sinh thai @ PBSCL. Dong bang nay duoc danh gid 1a
mot trong cac “diém néng” vé bién do6i khi hau va nudc bién dang trén Thé gisi, co nguy
co ton thuong rat cao (IPCC, 2014). Dy kién dén cudi thé ky XXI, mua kho s& nong hon
va mia mua s& ngan lai voi lugng mua tap trung cao sé lam lii lyt nghiém trong (WB,
2010). Bén canh d6, khi muc nuéc bién dang 1én tir 0,75-1m thi s& c6 tir 25-31% dién tich
ddng bang chim trong nudce bién (Carew-Reid, 2008; L& Anh Tuan va c.s., 2011) vao mua
kho co dén 70% ty Ié dién tich dat ndng nghiép bi nhiém man va ngay ca trong muia mua
thi ty & nay ciing chiém tir 40-50% va rat kho canh tac IGa (L& Anh Tuan va c.s., 2011).
Diéu nay ¢ the dan dén nguy co 1a san luong lda ctia khu vuc s& giam di it nhat mot nira
va Viét Nam c6 thé s& 1a mot qubc gia khong ¢ lta xuat khau.

Nhing tic dong trén mang dén cac riai ro méi va lam ndi bat nhimg khé khan da
t6n tai tir trudc (Keskinen va c.s., 2010; Pettengell, 2010) dan dén suy giam nang suat cay
trong, de doa an ninh lwong thuc quéc gia (Quinn va c.s., 2010), tao ra nhitng thach thic
to Ién d6i véi cudc song cua ndng dan. Piac biét, qua trinh nay 1am gia ting tinh trang d6i

L Lién hé tac gia:
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nghéo (Prabhakar, 1998), diy nhanh cac cong dong nghéo ra ngoai 1& cua tién trinh phét
trién (Pettengell, 2010).

Pung trude nhirng hiém hoa nay, viéc thich tng véi bién doi khi hau, dic biét véi
cu dan ven bién dong vai trd quan trong vi ddy 1a nhitng d6i twong chiu ton thuong nhiéu
nhét. Bén canh céc giai phap thich (g mang tinh cong trinh, cac sang kién dia phuong
va tri thuc ban dia cling nén duoc nhin nhan lai dung dan va 16ng ghép vao céc chién lugc
thich tmg dé mang dén hiéu qua cao nhat.

2. Muc tiéu nghién cau

- Nhan dién méi quan hé giira nhan thic cia ndng dan va viéc thuc hién céc giai
phép thich tng vai bién d6i khi hau & khu vuc duyén hai PBSCL.

- Nhiing sang kién va tri thiac ban dia duoc néng dan ap dung c6 hiéu qua trong
thich wng vai bién ddi khi hau tai khu vuc nghién ctu.

3. Co s ly luan va phuong phap nghién ciu
3.1. Co sa' ly lugn

Thich tng (adaptation) khéng phai la mét thuat ngir méi mé vi da dugc st dung
trong nhiéu linh vuc lién quan dén sy thay d6i méi truong bén ngoai (Adger va c.s., 2009).
Trong béi canh bién d6i khi hau, thich tmg dugc xem nhu su diéu chinh hanh vi cia ting
nhém dan s6 nham giam tinh dé ton thuong dbi vai khi hau (Pielke, 1998) hay la su diéu
chinh trong cac hé théng kinh té-xa hoi va sinh thai dé dap tmg céc kich thich va tac dong
khi hau thyc té hodc dy kién (Smit va c.s., 2000). Thuat ngit nay dé cap dén nhitng thay
dbi trong quy trinh, thdng 1&, hoic cau trdc nhiam giam nhe hodc bu dip c4c thiét hai tiém
an hoac tan dung cac co hoi lién quan dén sy thay d6i khi hau/moéi trudng (Smit va
Pilifosova, 2003).

Nhitng thay déi khi hau duoc du doan 1a nhitng méi de doa lén dbi vai an ninh
lwong thuc, strc khoé cong dong, tai nguyén thién nhién va da dang sinh hoc (IPCC, 2001).
Déi véi san xuat ndng nghiép von 1a ngudn thu nhap chinh cho hau hét cac cong dong
ndng thén nén viéc thich tng trong ndng nghiép voi tac dong bat loi cua bién déi khi hau
la can thiét dé bao vé sinh ké ciia nguoi ngheo va dam bao an ninh luong thuc (Bryan va
c.s., 2009). Sy thich tng ndng nghiép voi bién doi khi hau 1a mot qua trinh phrc tap va
da chiéu (Bryant va c.s., 2000), doi hoi sy tham gia cua nhiéu bén lién quan, bao gém cac
nha hoach dinh chinh sach cac dai ly khuyén ndng, céac t6 chac phi chinh phu, cac nha
nghién ctu, cong dong va ndng dan (Bryan va c.s., 2009).

Nong dan PBSCL c6 nhiéu céch thich ung khac nhau. Céc giai phap thich img nhu
hoan thi¢n hé thong tudi tiéu, da dang hoa cay trdng, vat nudi, thay doi lich mua vu, sir
dung gibng chong chiu cao, mua bao hiém ndng nghiép... khong chi lién quan dén hoat
dong san xuat lta ma con lién quan dén cac khia canh doi sdng nhu sy an toan tinh mang
va tai san. Tuy nhién, céc giai phap thich tmg d6i véi 1it lut, bdo, han han, xam nhap man
du klen dugc tang cuong do bién ddi khi hau/méi trudng khong dat higu qua vi sy dong
nhét cau trac sinh ké, thach thirc thé ché va quan tri ciing nhu giam ngudn tai nguyén
thién nhién (Keskinen va c.s., 2010). Do d6, su phdi hop cac giai phap cong trinh va phi
cong trinh vai sy dong gop cua sang kién dia phuong va tri thirc ban dia duoc ky vong
mang lai hiéu qua cao.
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3.2. Phwong phdp nghién ciru

Nghién ctu thuc hién phuong phap diéu tra x4 hoi hoc 90 ndng ho tai cac dia
phuong ven bién tinh Séc Triang nhu Cu Lao Dung, Tran Dé va TX Vinh Chau vdi bang
hoi duoc thiét ké sin c6 noi dung xoay quanh vé qua trinh thich tng bang sang kién va
tri thirc ban dia (Hinh 1).

Soc Trang

Vinh Ehau Tran De  CuLao Dung

Hinh 1. Khu veec nghién ciu
Dbi tugng phong van chu yéu 1a nong dan ¢ nhiéu kinh nghiém san xuat (tir 15
nam trd 1én va hau hét 1a nam gigi). Nguon dit liéu so cap nay duoc xir Iy bang Nvivo va
Excel. Bong thoi, bai viét ciing st dung ngudn dir lidu thar cap tir tap san chuyén nganh,
sach chuyén khao, béo céo nghién ctru trong va ngoai nudc két hop vai dir lidu so cip
néu trén dé bo sung vao cac noi dung nghién ciu.

4. Két qua va thao luan
4.1. Nhan thic ciza ndng dan trong thich ing véi bién d@éi khi hgu

Nhan thic cua ndng dan duoc dinh nghia nhu mot qué trinh tiép nhan thdng tin vé
C4C riii ro, cac Van dé vé moi trudng va sau d6 chuyén tiép thanh nhan thuc (van den Ban
va Hawkins, 2000). Piéu nay dong vai tro rit quan trong trong viéc hinh thanh dong luc
cho hanh vi ra quyét dinh dbi voi cac giai phap thich ung (Pelling va High, 2005; Wolf,
2011) nham lam giam rai ro hay thiét hai d6i vai san xuat ndng nghiép va sinh ké cua
nguoi dan (Patt va Schroter, 2008; Mertz va c.s., 2009; Deressa, Hassan va Ringler, 2011)
va ndng dan c6 xu huéng thich tng tét hon khi nhan théy nguy co tir bén ngoai (Hoa va
c.s., 2014).

Két qua khao sét tai dia ban nghién ciu cho thay phan Ién nong dan dong y bién
d6i khi hau tac dong manh mé& dén san xuat ndng nghiép va thuc hién cac giai phap thich
g (63,3%). Mot bo phan khong nho nong dén khong dong y bién d6i khi hau tac dong
dén san xuat nhung van tién hanh céc bién phép thich tng (18,48%) (Hinh 2). Van d& nay
lién quan dén tinh cb két cong dong (community cohesion) bén chit & dia phuong nén xay
ra tinh trang hanh dong tap the vi khi nong dan nay thuc hién céac bién phap thich &g thi
ndng dan khac du khdng cho rang bién doi khi hau anh huéng dén san xuat van thuc hién
theo dé tao tam ly an tam.
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Hinh 2. Nhdn thitc vé tdc déng ciia BPKH
(Nguén: Két qua khdo st 8/2019)

Cac giai phap thich ung cua nong dan tuong dbi da dang, tap trung vao hai nhém
giai phap cong trinh nhu xay dé, ke chan séng... va phi cong trinh nhu chuyén d6i mo
hinh san xuét, &p dung sang kién va tri thirc ban dia... Sang kién va tri thirc ban dia dugc
tao ra trong qua trinh tich lity kinh nghiém san xuét va dugc néng dan 4p dung nhu hinh
thirc tu thich ung (self-adaptation). Tai Séc Tring, nhiing sang kién va tri thirc ban dia
ctia néng dan chu yéu duogc sir dung trong viéc han ché sat 1¢, x6i mon dat, thiéu nuéc
ngot, xam nhap man, chuyén d6i mé hinh sinh ké hiéu qua. Theo két qua khao sat, hon V2
ndng dan cho rang sang kién va tri thic ban dia quan trong va rat quan trong va thudng
xuyén &p dung song song bén canh tién bo khoa hoc-ky thuat (Hinh 3).

(%)
50,0

45,0
5,6
40,0
35,0
30,0
4,4
25,0
20,0 6,7 37,8
15,0 22,2
10,0
5,0
3,3
0,0 2,2

Khéngquantrong  Quan trong Rat quan trong
B Khdng st dung H Thinh thodng
m Thwdng xuyén Rét thurdng xuyén
Hinh 3. Nhan thic va mize dé sie dung sang kién, tri thirc ban dia
(Nguon: Ket qua khdo sat 8/2019)
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Trong qué trinh thich &ng caa ndng dan, sang kién va tri thirc ban dia dong gop hiéu
qua nhu thé nao vao qua trinh dé cling 1a van dé can duoc quan tam. Khoang 78,0% sé
ndng dan tham gia khdo sat cho biét sang kién va tri thirc ban dia dong gdp nhiéu dén rat
nhiéu vao viéc giam thiéu tén thuong va tang cuong nang luc thich ung. Nhimg dong gop
c6 thé ké dén la viéc giam chi phi san XUat, ting loi nhuan, san xuat san pham an toan va
giam thiéu rui ro san xuat (Hinh 4).

g%| 2% 4y

16%

=Ritit mit = Binhthwong = Nhigu = R4t nhidu

Hinh 4. Déng gdp ciia sang kién va tri thizc bdn dia vao thich ing
Nguon: Két qud khdo sat 8/2019

Hinh 5. Sang kién chéng sat 16, X6 mon be bidn
(Nguén: Ket qud khdo séat 8/2019)

4.2. Sang kién ban dia trong thich #ing véi bién déi khi hgu

Sinh ké cua néng dan ven bién noi riéng va toan ving DPBSCL néi chung phu thugc
rat Ién vao méi truong ty nhién lién quan dén cac hop phan nhu khi hau, thd nhudng,
thity van... Tuy vay, méi truong tu nhién ¢ viing nay dang c6 nhiing bién ddi theo chiéu
hudng khong ¢6 lgi cho sinh ké nong dan. Do d6, dé thich wng va duy tri sinh ké, nhiéu
ndng dan da co nhitng sang kién sinh ké trén co s¢ két hop cua kinh nghiém san xuat va
khoa hoc-k¥ thuat.
4.2.1. Sat 16, x6i mon dat

Nham chdng tinh trang sat 1&, x6i mon dat, néng dan da dua ra sang kién trong cay
dé giir dat (Hinh 5). Céc loai cay trong phé bién 1a ban, mam, dudc, phi lao, dira nudc.
MJi loai cay s& duoc phan bo ¢ nhitng khu vuc phi hop dé dat két qua cao nhét. Cay ban,
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mam, dude dugc trdng doc theo sdng rach, ven bién vi ¢ kha niang chiu ngap, bo ré bam
dat tot, ma rong bai boi. Con phi lao trong doc theo con dé, dira nudc trdng xung quanh
giong cét.
4.2.2. Thiéu mréc ngot

O nhiing khu vuc ven bién, viéc khan hiém nuéc ngot trong mua khd ludn 1a van
dé cap bach can duogc wu tién giai quyét. Trong sudt qua trinh dinh canh, dinh cu, nong
dan da thich ¢ng véi tinh trang nay theo cach riéng tuy thugc vao hoan canh cua hg. Trong
san xuat nhiéu ndng ho manh dan chuyén dm co cau cay trong theo xu huéng bo trdng
lGa can nhiéu nudc, ning suit thip sang trong mau can it nude, ning suat cao nhu mod
hinh trong dua hiu, dau phong. .. Trén mdi ruong mau canh tac, ndng dan con biét cach
phu bat dé han ché thoat hoi nudc, ngan co dai, sau ray, tranh x6i mon (Hinh 6). Nhiéu
ba con néng dan con phét hién ngudn nudc ngot trén nhitng gidng cét do nude mwa dong
lai & d6 sau tir 2-3 mét. Trong sinh hoat, nhiéu néng dan mua chum vai to vé dé trir nuéc
mua trong mila mua va sir dung trong nhiing thang mua khé bang cach bo than hoat tinh
vao dé lam sach nudc mua. Ngoai ra, ddi voi nudc bi nhiém phén, ngudi dan da sir dung
voi song long pheén.

Hinh 6. Sang Kién tri¢ nwéc ngot (nwdéc mura) cho sdn xudt
(Nguén: Két qud khdo sat 8/2019)

4.2.3. Nhiém mgn

Xam nhap man 1 hién twong ty nhién ddi véi khu vuc ven bién nén tir xua nong
dén da ddp dé ngan man. Tuy vy, trude tac dong cua bién doi khi hau va nudce bien dang,
nhiing tuyén dé thap va béan kién cé nhu truée da khong con hiéu qua. Nhimng tuyén dé
ngan mdn gi¢ day cao hon, kién ¢6 hon dé khic phuc tinh trang nhiém min sau vao dat
lien, ngap Ung va bao vé cay trdng vat nudi. i vai cac ho trong mau, dé tréanh tinh trang
ngap Ung hoa mau, cac nong ho da lam 11ep cung cac muong thoat nudc, trdnh ngap ang
khi mua to, triéu cudng. Ngoai ra, hudng liép ciing duoc ba con chay 1a song song hodc
vuong g6c véi hudng dé bao dé thuan tién trong viéc diéu tiét nude. Dbi véi ving dat
nhiém man ning, khé canh tac, nhiéu ho dan da chuyen sang nudi tom, dem lai hiéu qua
rat cao.
4.3. Tri theec bdn dia trong thich @ing véi bién dai khi hgu

Ké tir thoi khai hoang mé ¢6i cho dén hém nay, nong dan & PBSCL da sang tao ra
mot khdi lwong 16n tri thirc ban dia trong doi séng sinh hoat va san xuat. Nhitng tri thic
nay da hd trg cho néng dan thich ung dé ton tai trong sut may tram nam. Tuy vay, qua
thoi gian cung véi su tac dong manh mé cua tri thic khoa hoc, nhirng tri thirc ban dia
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ngay nay khdng con va khong ap dung nhiéu nhu truée. Dong thoi, hoat dong khai thac
ctia con ngudi trong nhirg nim qua da dat dong bang dung trude nguy co ciia mot cude
khang hoang sinh thai. Trén co s do, viéc tim hiéu va danh gié lai dung gid tri cua nhitng
tri thirc ndy, bén canh luu giir con dong gop cho ham y chinh sach trong nhitng chién luoc
thich ung véi bién d6i méi trudng trong thoi gian toi.
4.3.1. Tri thizc trong trong trot

a. M6 hinh thugn sinh thai

Tri thirc ban dia trong trong trot noi bat nhat phai ké dén mé hinh “con tém 6m cay
laa” hay mé hinh tém-1Ga két hop dugc nhiéu nong dan danh gia 13 cho hiéu qua cao Véi
chi phi dau tu thip. Ddi véi tom, néng dan thudng tha tdm vao thang 6 &m lich vi néu tha
tré hon thi thoi gian nudi ngan, khi thu hoach tom chwa du I6n ban gia khong cao. Doi
véi lGa, ndng dan chon gidng c6 kha niang khang ray, cd thé sa hang hoic cy dé tao diéu
kién cho tom dé dang Ién tim thie an (Hinh 7).

: ‘l %)
Hlnh 7. Mo hmh ‘con tom om cdy lua
(Nguén: Két qud khdo sat 8/2019)

Nhiéu ndng ho khéng chi tréng lda, nudi tdm ma con tréng rau mau trén bo bao dé
tang thém thu nhap. Theo ndng dan, dua trén quy luat ty nhién, mé hinh san xuat cang da
dang loai thi mie do bén viing cang cao, vi cac d6i twong khéc nhau cé thé phat huy céc
yéu td tich cuc, han ché yéu té tiéu cuc cua nhau nhu cai tao dat, trir sau hai va cat dut
vong doi dich bénh, v.v... trong qua trinh sinh truéng va phat trién.

Nudc bien dang, xam nhap man 1a diéu déng lo, nhung diéu dang ming la nong dan
da chon dwoc mo hinh pht hop trong bdi canh khé khan. Vé mirc do tai sir dung tai nguyén
sinh hoc, sau mét vu tdm, cac chit thai dugc cay lla chuyen hoa va hap thu, gop phan
han ché luong phan bén, thudc trir sau trong giai doan dau. Nguoc lai, sau mot vu lua,
c4c loai rom ra bi phan hiy tao méi trudng séng va ngudn thiee in tu nhién cho tom trong
vu nudi tiép theo. Nhd d6, mé hinh ndy gop phan giam chi phi san xuét, ting ning suat
va lgi nhuan. Ngoai ra, canh tac lta trén vung nudi tdm la cach rira man tich cuc vao mua
mura, han ché qué trinh man hoa, kéo dai tudi tho st dung dat.

b. Thién dich

Tham canh ting vy d3 1am cho dat mét rat nhiéu dudng chat nhung lai khéng c
thoi gian phuc hdi, ddng thoi stre dé khang cua cay trong ciing yéu di va sau bénh ngay
mot phét trién va kho tiéu diét tao cho ra nhiéu ap luc cho néng dan trong viéc dong ang.
Bén canh viéc luan canh, xen canh cy trong dé tang thém thu nhap, tac dung ciia phuwong
thirc canh tac nay con dugc xem nhu bién phap phong trir sdu bénh. Trudc khi sir dung
phan bon, thudce trir sdu, thude bao vé thuc vat nong dan da biét dén viéc sir dung mot sd
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loai con tring dé tiéu diét sdu bénh hai va khi sir dung phan thudc trir sdu nhiéu khu vuc
ndng dan van duy tri bién phép sinh hoc nay. Nhitng loai con triing goi 1a thién dich, vén
la nhitng sinh vat ty nhién c6 ich, chung an hoac gay bénh nhiing loai sau bo gay hai cho
san xuat néng nghiép. Mai hé sinh théai nong nghi¢p ¢ nhimg nhom thién dich khac nhau,
giit vai tro quan trong gidp han ché su phat trién caa quan thé sau gay hai.

4.3.2. Tri thizc trong nudi trong thay sdn

Trong qua trinh canh tac va nudi trong, dé thich ang va tan dung ca nhiing thuan
loi va bat loi caa tu nhién, ndng dan da c6 nhitng md hinh nuéi trong “thun sinh thai” c6
thé ké dén nhu sau:

M6 hinh nudi cé& rd phi ghép véi tom nudc lo: mé hinh nay di va dang duoc rat
nhiéu ba con ap dung dé tan dung dién tich, giam thiéu dich bénh gy thiét hai cho tom.
Viéc da dang héa ddi tugng nudi cling gop phan tang thém thu nhap, mang lai huéng di
méi bén viing hiéu qua cho ngudi nudi. Néng dan biét ca ro phi an tap, ching n cac loai
thuc vat, mun ba hitu co, cac thirc an du thira nén giL’Jp lam sach nuéc ao nudbi. Khi nu()i
quang canh, ca rd phi s& an céc loai dong thyc vat ¢ tang mat, trong khi d6 tom an da s
& tang day bao gdbm Xac tao chét va phan ca rd phi. Bol VGi a0 nudi tham canh cho an
thac a an vién, ca r6 phi s€ an thirc an vién tuy nhién da s6 thirc an s& chim xudng day ao
cung cap chinh cho tdm. Ca rd phi con c6 thé an cac con tom yéu, tdm chét 1am giam kha
ning lay lan dich bénh trong ao nu6i nhu ddm trang, bénh tdm chét sém... C4 r6 phi ciing
an cac loai giap xac nho, da sb cac loai nay c6 mang mam bénh gay hai cho tom.

Rudng lua

Hinh 1: M6 phdng md hinh nudi ca trén rugng lua
(Nguon: Ket qua khdo sat 8/2019)

M6t mé hinh nudi ca theo huéng sinh thai kha pho bién & DPBSCL 1a mé hinh nuoi
ca trén ruong IGa (Hinh 8). Hinh thie nudi nay ciing twong tw nhu mé hinh con tdm 6m
cay lia. Néng dan s¢ tha ca glong tuong (rng v&i mua vu lia. Muc nudc trong ruong phu
thudc vao giai doan phat trlen cua lta. Khi l0a Ion dén dau, néng myc nudc €ao nhét c6
thé dé ca 1én ruong lda tim moi. Hang ngay, ndng dan tham dong thudng xuyén dé kiém
tra cdng, bong, ludi bao xung quanh ruéng dé han ché sinh vat an ca vao ruéng dong thoi,
dam bao cho ca khong that thoat ra ngoai trong sudt qua trinh nuéi. Bé kiém thém thirc
an cho ca, hang dém, nong dan ddt vai bong dén dé du cac loai con trung dén. Truong
hop can thiét phai st dung néng dugc cho rudng lGa thi ndng dan sé& thao nudc trén ruong
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laa dé ca xudng muong, sau khoang mot tuan dén nira thang méi cho thém nudc vao
rudng dé tranh ca bi ngd doc chét. Sau khi thu hoach IGa, néu thiy ca chua du kich ¢, thi
ndng dan s& bom nudc thém vao rudng, dé ca Ién trang an nhirng hat laa roi rung, két hop
vé6i bo sung thém thire dn (thire dn cha yéu 12 ¢ buou vang) chd c& 16n thém s& thu hoach.
M6 hinh nay ngoai viéc kiém thém thu nhap, con nho cé diét dugc mam méng sau bénh
va dé lai phan, phu sa trén ddng ¢ loi cho vu sau.

5. Két luan

Thich g sinh ké 1 qua trinh doi hoi sy tham gia cua céc bén lién quan nham phdi
hop hiéu qua trong céc chién lugc thich tng nhiéu cap do. Trong qua trinh d6, nong dén
da “ty thich ung” truéc khi o sy can thiép tur thé ché dia phuong va trung uong bang
nhiing sang kién va tri thirc ban dia dé vira thich @ng vira khong gia ting mirc d6 ton hai
dén moi truong tu nhién. Di véi khu vuc duyén hai (dién cau tai Séc Tring), nong dan
nhan thirc tuong ddi rd rét vé tinh dé ton thuong cia sinh ké trude tac dong cua bién doi
khi hau (Chu yéu [a tinh trang sat 16, han han va xdm nhap man). Trudc thyc trang do,
nhitng sang kién va tri thirc ban dia dugc ndng dan ap dung trong viéc thich tng va ung
ph6 véi nhing bién doi ciia méi trudng san Xuat.

Viéc khao sat, danh gia lai vai trd va pho bién rong réi nhiing sang kién ban dia
trong béi canh hién nay tro thanh van dé dang xem xét trong cac chién lugc 1ong ghép
thich ung “thuan thién”, mang dén trién vong cai thién va giam thiéu suy thoai méi truong
& ddng bang trong twong lai. .
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Tac dng cua thuy dién téi méi truwong va kinh té x& hoi dia phuong,
goc nhin tir xa Ban Ho, huyén Sapa, tinh Lao Cai

Nguy&n Thi Hong Ngoc®, Tran Anh Quan®
& Khoa Méi truong, Hoc vién Nong nghiép Vigt Nam;
b Khoa Méi triong, Trieong Pai hoc Mé Dja chat

Ngay nop: 24/3/2020; Ngay chip nhan: 6/10/2020; Ngay dang bai: 20/12/2020

Tom tat

Phét trién thuy dién ¢ Viét Nam dem lai nhiing loi ich kinh té to I6n cho sy phat
trién chung caa dat nuéc. Tuy nhién viéc phat trién thuy dién 6 o at cling dem lai mit tréi
khi thuy dién thuong di kém v6i nhing thay d6i sau sic Ve mdi truong ty nhién, kinh té
va x& hoi. Xa Ban Ho 1a mot trong nhing dja phuwong c6 tiém ning phat trién nhat & huyén
Sapa, tinh Lao Cai nhung trong 15 nam tr¢ lai day thi day ciing 1a dia phuong chiu anh
huong nang né nhat do khai thac thity dién Nghién ciru nay danh gia su thay doi toan dién
vé cac diéu kién tu nhién, méi truong, kinh té va xa hoi cua xa Ban Ho do tac dong cua
thuy dién. Nghién ctu dugc thyc hién trén 85 mau nghién ciru sau trén 200 ho dan dugc
phong van. Két qua nghién ciru da chi ra dudi tac dong cua 8 du &n thuy dién, xa Ban Ho
da thay d6i rat su sac va nghiém trong trén moi phuong dién. Khdng chi khdng gian canh
quan va chat lugng méi truong séng bi thay ddi hoan toan, thiiy dién con lam thay déi co
cau kinh té va co cau lao dong, 12 nguyén nhan dan téi nhiing suy giam vé khong gian
vian hoa va doi séng xa hoi.

Tir khod: Ban H6, Muong Hoa, thay dién, 1 lut, lua vuc

1. Pt van dé

V6i trén 100 luu vuc sdng va gan 3.500 séng, sudi c6 chiéu dai trén 10 km thi Viét
Nam dugc danh gid 1a qudc gia cd tiém ning thuy dién doi dao véi tong céng suat khoang
35.000 MW va dién luong khoang 300 ty kWh/nam (MOIT, 2017). Trong d6, mién Bic
chiém khoang 60%, mién Trung chiém khoang 27%, va mién Nam chiém khoang 13%
(MOIT, 2018). Tir ndm 2005 dén nay, con 16¢ phét trién thuy dién da va dang dé lai nhiing
nha may thay dién vira va nhé khap cac dong chinh va dong nhanh caa hé théng song
ngodi & Viét Nam. Cac nha may thity dién nho moc 1én day dic, theo thdng ké trung binh
c6 dén 5 dén 6 nha may thay dién vira va nho trén mdi con sdng (DWRM, 2017).

Bén canh nhiing loi ich dat duoc, viéc 6 at xay dung cac DATD vira va nho da va
dang nay sinh nhimg tac dong tiéu cuc téi méi trudng, Kinh té va xa hoi. Nhitng tac dong
tir thay dién vira va nho khdng kém so véi thay dién 16n. Cac DATD nay lam thay doi
cin ban hé sinh thai va méi trudng ¢ hau hét cac luu vuc séng. Viéc xay dung thuy dién
day dac da pha vd canh quan sinh thai cta cac dong song va khu vuc ven song, tac dong
dén moi truong séng va sinh ké cua cong dong. HE luy d6i v6i doi séng van hoa, nghé
thuat cua dong bao dan toc thiéu sé 1a khong gian séng bi thu hep; rirng bi tan pha nghlem
trong khién vin hoa ring bi pha v&; cudc séng gap nhiéu khé khian nén khong cé diéu

L Lién hé tac gia:
hongngockhtn@gmail.com
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kién quan tdm dén viéc gitr gin, phat huy vin hoa truyén théng. Nhin chung, céc bién
phap bao vé méi truong va quan ly cac tic dong MT-XH chua dugc coi trong. C6 mot
thuc te la 191 ich mdi truong van dang dugc xem nhe trong qua trinh phé duyét cac du an,
va van dé nam & ca khau chinh sach lan thyuc thi (Quang Loc, 2019).

Ban Ho 1a xa mién ndi ving cao, nam ¢ phia Dong Nam cach trung tam huyén Sapa
khoang 23km. Nam & trung tdm thung liing Muong Hoa noi con sudi Muong Hoa chay
qua va bao quanh 1a Thac Lave ciing nhu nhitng canh dong ruong bac thang, Ban Ho da
nhiéu nam nay duoc biét dén nhu 13 mot trong nhimg dia phuong dep nhat Sapa. Céac du
an thay dién xuat hién & Ban Ho tir nhimg nam 2004 va dén nam 2020 thi xa d3 chiu tac
dong tong cong tir 8 dy an thiy dién (Bang 1), mang dén nhimg thay doi sau sic vé moi
truong, kinh té va x4 hoi. Dya trén nhirng thuc té dang co, nghién ctu nay duoc dat ra va
thuc hién nham danh gia nhitng thay d6i cua x& Ban Ho do tac dong cua thuy dién.

Bing 1. Cdc dw dn thiiy dién triee tiép hodc gidn tiép
tac dong tdi xi ban Ho, huyén Sapa
TT Ténthay dién Piadiém Cong suat (MW) Thei gian hoat ddng

1  BanHob Ban Ho 10 -

2 Nam Sai Nam Sai 19 2015
4 Nam Toodng Ban Hb 34 2007
5 StPanl Sir Pan 30 2017
6 SuPan2 Ban Ho 34,5 2011
7  Séo Chung H6 TaVan 22 2012
8 Nam Cuan Thanh Pha 6,5 2016

2. Phuong phap nghién cuu
2.1. Phwong phdp chon diém va nghién ciu thue dia

Pé tién hanh nghién ctu danh gia thuc hién cac chinh séch an toan cia cac du an
thuy dién, tac gia lya chon dia diém nghién ciru x4 Ban Hb, huyén Sa Pa, tinh Lao Cai.
Ban H6 nam ¢ khu vue viing sau viing xa c6 diéu kién kinh té khé khan, da s6 nguoi dan
thudc cac nhom dan toc thiéu sb 1a doi tugng dang dugc Nha nudc quan tdm hd tro phat
trién trong giai doan hién nay. Nhitng nim gan day thi canh quan da bi thay d6i qua nhiéu
do tac dong cua nhiéu cong trinh thuy dién trén dia ban. Bén canh d6, Ban Ho 1a mot
trong nhirng ving bi anh hudng 16n boi tao dong cua thién tai, viing ¢ dia hinh thap so
VGi cac ving trong huyén nén dé bi anh huong cua thién tai nhu 1d quét, sat 1o dat, rét
dam rét hai, han han, swong mudi. Tac dong cong gop do thién tai ty nhién ciing nhu
nhiing anh huong cua thity dién khién Ban Ho dang c6 nhiing thay doi lon trong nhiing
niam gan day. Nhém nghién ciu thyc hién diéu tra, danh gia tryc tiép tai hién truong céc
khu vuc dy &n thay dién da, dang va sé trién khai dé c6 cai nhin tong quan va sat thuc
nhét véi cac van dé nghién ctu.
2.2. Phwong phdp chon Méu diéu tra

Nghién ciu ndy st dung phwong phap 1dy mau thuan tién, mot trong cac phuong
phép chon mau phi xac suat. Khi d6, nha nghién ctru c6 thé chon mau, dbi twong nghién
ctru ¢6 thé tiép can dé dang nhat (Nguyén Dinh Tho va Nguyén Thi Mai Trang, 2009).
Kich thudc cua mau khi sir dung phuong phéap phan tich nhan t6 kham phé va hoi quy da
bien:
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- Déi v6i phan tich nhan td khdm pha: Theo nghién ciu caia Hair, Anderson, Tatham
va Black (1998) cho biét vé kich c& mau téi thiéu dy kién thi kich thuéc mau téi thiéu 1a
gap 5 lan tong s bién quan sét.

- D4i vai phan tich hdi quy da bién thi kich c& mau tdi thiéu can dat duoc tinh theo
cong thuec:

n>50+ 8*m

Trong do:

n la kich ¢& mau téi thiéu can thiét

p 12 6 bién doc 1ap trong mé hinh (Tabachnick va Fidell, 1996).

Trong nghién ctu nay, kich ¢ mau Ia 85 mau danh cho ddi twong nghién ctu la
ngudi dan dia phuong tai Xa Ban Ho (I6n hon 5 14n tong sb bién doc 1ap)

Déi voi ddi tuong nghién ctu 1a cac don vi quan 1y dia phuong, cac phong van
chuyén sau dugc thuc hién vai cac can bo 1a chu tich va phé chu tich UBND xa Ban Ho,
UB MTTQ x4 Ban Ho, cac phong ban bén hoi cyu chién binh, hoi phu nit. Ngoai ra nghién
ctru con thyc hién véi cac can bo quan ly cp huyén, phong vin hoa va kinh té cua huyén
Sapa, dai dién don vi quan Iy riing quéc gia Hoang Lién.

2.3. Phwong phdp thu thap thong tin thi cap

Thong tin thu thap: tong quan tai liéu nghién ciu (co sé ly luan va thyc tién cua
nghién cau); cac thong tin vé dia ban nghién ciu (didu kién tu nhién, dat dai, khi hau,
thity van, tinh hinh dan s6, dan toc, kinh té-x4 hoi, méi trudng); sé liéu vé tinh hinh thién
tai va muc do thiét hai do thién tai gay ra cia xa Ban H6 huyén Sa Pa, tinh Lao Cai.

Céc s6 liéu sur dung trong nghién ctru nay duoc thu thap va tong hop tir cac nguon
s6 liéu c6 san nhu: Bao cdo vé tinh hinh kinh té x& hoi xa Ban Ho, huyén Sa Pa, tinh Lao
Cai (Uy Ban Nhan Dan xa Ban Ho). S ligu tir cac chuwong trinh nghién ciru va diéu tra
trude d6 vé van dé thién tai va xa hoi tai dia ban nghién ctu. Nhiing béo céo vé cac dic
diém van hoa, da dang sinh hoc vé khu vuc.

2.4. Phwong phdp thu thip thong tin so cip

Dix liéu so cap duogc thu thap qua 2 giai doan. Giai doan mot nghién ciru dinh tinh,
tham khao céc tai liéu nghién ctu vé dia ban x& Ban Ho ciing nhu céc thong tin so bo vé
cac thily dién trén dia ban xa, dic diém céc loai hinh thuy dién tai dia phuong va nhiing
van dé méi truong tiém tang. Tir nhiing tai liéu nghién ciru ban dau, nhém nghién ciru hoi
y kién chuyén gia dé xem xét cac yéu té phu hop véi viing nghién ctru dé co thé xay dung
phiéu diéu tra phd hop voi diéu kién cia ving. Giai doan hai nghién ciru dinh lwong nham
thu thap y kién va thdng tin ctia ngudoi dan ban Ho; chinh quyén dia phuong xa Ban Ho
1a co quan quan ly tryc tiép. Qua trinh thu thap thong tin duoc thuc hién théng qua phong
van tryc tiép bang bang hoi c6 cau tric va ban cau trac.
3. Két qua nghién ciru va thao luan
3.1. Nhitng thay déi vé méi trwong tw nhién
3.1.1. Canh quan, dia mao

Véi anh huong truc tiép cia mot loai nhirng cong trinh thuy dién tir ndm 2007, trong
d6 anh huong lon nhat ¢6 thé ke dén tir cong trinh DATD Nam Toong, Nam Sai va gan
day nhat 1a thuy dién Ban H9, dién mao va canh quan cua xa Ban Ho da c6 nhirng thay
d6i cuc ky rd nét, nhat 1a tir cudi nam 2018 dén nay. Su thay d6i vé dia hinh, canh quan
trén x& Ban Ho duoc thé hién tai Hinh 1. Nhitng bién dong vé canh quan va dia hinh khu
vuc trung tdm x& Ban Ho véi thon Ban Ho va thon Lave 13 trung tdm duoc ghi nhan trén
anh vé tinh v6i 5 mdc thoi gian la T12-2010, T4-2015, T12-2018, T4-2019 va T12-2019.
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Truéc thoi diém T12-2018 cd thé nhan thay canh quan va dia mao xa Ban Hb khong thay
d6i nhiéu so vai thoi diém nam 2010 (anh den trang), chi c6 mot sé khac biét khong lon
nhu duong giao thdng co6 quy mo rong hon hay mat do che phu cua rirng co giam di va
thay vao d6 1a cac khuén ruong bac thang, day déu la nhiing tac dong dan sinh khdng c6
lién quan t6i cac cong trinh thuy dién. Tir ndm 2015 dén cudi nam 2018 hoan toan khong
thy su thay ddi I6n vé dia mao va canh quan. Tuy nhién tir T12-2018 dén T4-2019 canh
quan khu vuc da co su thay doi v cling r nét trén vang trung tam cua sudi Muong Hoa
thi cong trinh thuy dién ban H6 dugc dwa vao xay dung. Toan bo khu vuc trude day 1a
sudi, ruong bac thang va bai da trén sudi Muong Hoa dugc thay bang cong trinh xay dung
khdng 16 cting vai su xuat hién cia con dudng mai phuc vu cho thuy dién. Bén T12-2019
thi khu vuc cong truong ciing da thay doi rat rd rét khi cac cong trinh phuy tro cia thuy
dién d moc lén va thay thé vao nhitng khoanh rudng bac thang, anh vé tinh ciing thé hién
muc d6 ngdn ngang va phan cét trén cong trudng Ion hon nhiéu so véi thoi diém trudc
do6 sau thang.

T12-2010

T4-2019 \CESES e S A T12-2019 (B8

Hinh 1. Sw thay doi vé dia mao trén khu vuec trung tim xi Bin Ho

Két qua tong hop diéu tra nhan thirc cia nguoi din dia phuong vé thay d01 canh
quan cua xa Ban Ho duge thé hién tai Bang 2 ciing thé hién r6 nét nhiing tlec nudi ciia
dia phuong. Trén tong s6 85 ho duoc diéu tra va phong vén chi tiét, gan nhu tat ca ngudi
dan déu thdy canh quan noi ddy da mat di vé dep tu nhién ma ho tu hao. Néu nhu trudce
day nguoi dan Ban Hb tu hao vi c6 thiing ling Mudng Hoa, c6 sudéi Mudng Hoa, thac
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Lave clng v6i nhitng canh dong rudng bac thang trai dai dudi chan nui, la diém dén khong
thé bo qua ctia khach du lich trong va ngoai nuéc mdi khi dén vai Sapa thi bay gio nhiing
tai nguyén canh quan ma ho ty hao d6 da hoan toan thay d01 bién mat. Ban Ho trong con
mat ngudi dia phuong ciing nhu du khach khong con cudn hit khi vé dep noi day da va
dang tr& thanh mot cong truong khong 16.
Bing 2. Nhin thivc ciia ngwoi din vé nhiing thay doi
cia canh quan xd Bin Ho
S6 lwong ngwoi cé y kién

Peplén TL (%) Xédudi TL (%) 512;”‘?0;1.

Canh quan dac trung TL (%)

Sudi Muong Hoa 0.0% 85 100.0% 0.0%
Thac Lave 0.0% 85 100.0% 0.0%
Rudng bac thang 0.0% 85 100.0% 0.0%
Thung liing Muodng Hoa

0.0%
4.7%
5.9%
3.5%

0.0% 85 100.0%
24% 79 92.9%
12% 79 92.9%
24% 80 94.1%

Céanh quan suodn nui
Puong x4, cau cong
Truong hoc, tram x4
Homestay, hang quén

NFPDNOOOOO

0
0
0
0.0% 82 96.5% 3 3.5%
0
4
5
3

3.1.2. Tdc dong téi moi truong tu nhién

Thac Lave 1a dia danh ndi tiéng thu hat rat nhiéu ngudi dan dia phuong va du
khac qudc té dén tham quan va tdm thac. Trude ddy tir nhimg niam 2000, ddy 1a mot con
thac 16n véi chiéu rong cuia mat thac dai hon 20m thi bay gio thac Lave c6 do rong chi
bang mot khe nudc rat nho. Hién nay thoi diém mua kho thac Lave con can kho khong
¢6 nude, ngudi va tha co thé di ngang qua mit thac khong dinh nude. Hién tuong sut
giam vé luu lugng nudc d6 vé thac Lave theo ghi nhan tir nguoi dan dia phuong 1a sau
khi thuy dién Nam Toongs di vao hoat dong, co thé tic dong do thi cong cong trinh thuy
dién hay tac dong tir viéc trir nudc dé lam thuy dién di khién suy giam luu lugng nude
d6 vé thac Lave, khién con thac nay tré thanh mot con thac kho kiét.

Y kién tong hop nhan thirc ctia nguoi dan dia phuong vé luu lugng va chat lugng
nude tai thic Lave dugc thé hién tai Hinh 2 va Hinh 3. Két qua diéu tra cho thay 93% ¥
kién nhan thy sy suy giam rat rd rét myc nudc ctia thac Lave, thoi diém nhiéu nugc nhat
thi mat thac cting chi rong khong qua 2m trong khi trude kia la hon 20m. Chi 7% sO ngudi
trd 101 phong van nhan thay lugng nude cua thac giam it, theo nhu diéu tra thi nhimg ho
gia dinh nay déu di cu vé day sinh song trong khoang 10 nam d6 lai day. Vé chét luong
nuéce cta thac, hon 52,9% sé ngudi duge hoi nhan thay nudc duc va c6 mui tanh r0 rang
so voi trude day, 22,4% thay nudc ban di va hon 24,7% cho rang thac van sach di nude
it di nhiéu. Két qua diéu tra co ban phan anh chiéu hudng luu lugng va chit luong cua
thac Lave dang suy giam 10 rét.
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B Khong giam
B Giam it

B Giam rat nhiéu

Hinh 2. Ty I¢ ngwoi dén nhén thive vé sy thay déi luu lwong
va myc nwoc dong chdy trén Thac Lave

22.4% 24.7%

B Nudc sach

® Nuége ban va duc
® Khong thay doi

Hinh 3. Ty I¢ nguwoi din nhin thirc vé
sw thay déi chit lwong nwéc cia Théic Lave

3.1.3. Chdt lwgng nudc an uong sinh hogt

Bang tong hop nhan thirc cia nguoi dan vé su thay d6i trong nude sinh hoat dugc
dan xudng tir cac mo nude (nudc khe) trén nai duoe thé hién tai Bang 4.3. Trong s6 85
ho dugc phong van thi phan 16n déu thay chat luong nude khong doi, chi co 30.6% nude
ban va duc di. Trong s6 30.6% ho gia dinh thay nudce sinh hoat cia ho bén di thi phan lon
sinh song 0 thon Lave va m6 nudc ho dang dung 1a cac mo nudce truyen thng cha truyén
con ndi tir nhidu doi nay ldy & trén nui phia Tay Bic cia xa Ban Ho Khu vuc ntii nay tur
khi thuy dién Su Pan 1 thi cong duong 6ng dan nudc tir trén ndi xuong thi gay ra thay doi
16n toi ngudn nude khai thac tir mé (ddu nam 2020). Sau khi duong 6ng dan nudc duogc
thi cong thi cac mé nude nay nude vé rét it, duc va déi khi kho kiét va khong thé s dung
cho muc dich sinh hoat. Nhitng h¢ gia dinh bi mét ngudn nudc tir mo nay dang gap rat
nhiéu kho khin trong viéc duy tri nguén nude trong cudc song thuong nhat, ho phai di
1y nuéc tir noi khac vé va rat mat cong. M6 nude dung trong sinh hoat cua nguoi déan
dja phuong von 1a nhitng ngudn nude sach tir khe ndi tw nhién véi s6 lwong gidi han. Céac
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gia dinh st dung cac mo nudc nay theo hinh thire truyen doi nén viéc mat di moé nude cla
t6 tién thi rat kho dé co thé khoi phuc mot ngudn cap nudc voi chat luong tuong tu.
Bing 3. Nhin thirc ciia ngwoi din vé sy thay déi trong nwéc khai thdc tiv cdic mé
nwdc trén nii vé ding cho muc dich sinh hoat
Thay ddi vé chit lwong nwéc sinh hoat  S6 lwong ngudi cho ¥ kién Ty 1€ (%)

Nudc van sach 42 49.4%
Nuéc ban va duc 26 30.6%
Khong thay thay d6i 17 20.0%

3.1.3. Pa dang sinh hoc

Bang 4 thé hién két qua diéu tra vé nhan thirc cia nguoi dan dia phuong vé mirc
d6 sut giam cua céac loai ca tom. Co dén 88 ,2% nguoi dan thay luong cé tom trén sudi
Muong Hoa bi sut giam nghiém trong con s6 nguoi da 1au roi khong con thiy ca tom
chiém 11,8% con lai. Nguoi dan cho rang xay dung thuy dién khong chi don thuan 1am
anh huong toi not sinh song cua cac loai ca tdm ma don vi thi cong khong duy tri dong
chay t6i thiéu cua sudi Muong Hoa méi a nguyén nhan chinh lam bién mét nhirmg ngudn
loi thuy san nay.

Bén canh nguén loi thuy san, két qua diéu tra vé nhan thuc cta nguoi dan ban dia
vé sy suy giam nguon loi thién nhién tir cac loai chim va thu thudng ¢ trén rimg sau khi
¢6 cac cong trinh thily dién ciing cho thdy su suy giam nghiém trong cua céc loai thi nay.
81,2% ¥ kién cho rang chim va thu da giam rat nhiéu ké tir khi c6 thuy dién, chi c6 khoang
17,6% la cho rang giam it di, ddc biét khong co trudng hop nao thay sb luong khong suy
giam. Phan 16n cac ho gia dinh nhan dinh sd luong cac loai chim tha sut giam it 1a nhimg
ho ngu cu tai dia phuong chua lau va c6 sinh ké dén tir kinh doanh va lam thué, day Ia
nhém nhitng nguoi it ¢ tlep xuc voi nghe rung. Nhiing loai thi trude day thuong gap va
ba con hay sin dugc c6 thé ké dén 1a chdn, lon rimg, dui va ran. Theo trao ddi Vo1 mot 5O
nguoi dan hay 1am nghé rimg thi s6 lugng nhiing loai nay hién nay di suy giam rat manh
do tac dong cua thi cong cong trinh thuy dién va lam duong.

Bdng 4. Nhan thirc ciia nguwoi dan
vé sw thay déi sé lwong cd, tom trén suéi Mwong Hoa

Thay doi 56 lwgng cé tom , , Ty I¢
trén suoi Mwong Hoa So lwgng ngwoi cho y Kién (%)
Khéng thay giam 0 0.0%
Giam it 0 0.0%
Giam nhiéu 75 88.2%
Khong con con thay cé& tdm 10 11.8%
Khong thay ddi hoic ting 1én 0 0.0%

3.2. Tac ddng téi méi treong kinh té
3.2.1. Suy giam nguon loi kinh té

Hinh 4 phan anh ty 18 nhirg ho dan duoc phong van bi tic dong dén thu nhap gia
dinh do thuy di¢n. Co dén 91.8% céac ho gia dinh (78 h9) bi mét thu nhép tu thuy dién,
chi ¢6 5,9% ho 1a khong bj mét thu nhap, chu yéu nhitng ho nay c6 nhimng lao dong di
lam an xa hodc kinh doanh dich vu. Duy nhét ¢6 2 ho co nguén thu nhap tang thém tu
thuy dién khi ¢6 nguoi nha dugc nhan vao lam cong viéc ban thoi gian ¢ cong truong
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thuy dién. Trong sb 78 ho bi mat ngudn thu nhap chinh thi ty trong nhimg nghé bi tac
dong nhiéu nhat dugc thé hién tai Hinh 5. C6 91% s6 h¢ b anh hudéng thu nhap tir trong
trot do mat dat canh tac & 1ong hd hoic de phuc vu cong trinh phu trg; 33,3% s6 ho bi mat
thu nh@p tir chén nudi khi ao ca va mét s6 chudng trai chin nudi gia cam bj pha d&; 26,9%
mét nghé ca du day khong phai 1a nghé chinh nhung cung mang lai mot nguén thu nhap
bd sung cho ba con; 19,2% giam sut thu nhap tur nghé rimg; linh vuc du lich, dich vu va
nghé truyen théng bao gom lam thd cdm, ndu rugu ciing bi anh huong 1an luot trén 59,0%
va 37,2% s ho. Co thé thiy trude khi co thuy dién, xa Ban Ho 12 mot x3 c6 ngudn thu
nhap vo cung da dang va bén vimng két hop gitra san xuat nong nghiép, chan nuoi, nghé
ca, nghé rimg va dich vy budn ban. Tuy nhién viéc phat trién thiy dién dd anh huong toi
tat ca cac nganh nghé chinh nay, gay ra nhiing tac dong khong nho téi ba con dia phwong.

5.9% 1.2%

1.2% \

® H6 dan bj mat thu nhap

® HO dan thém thu nhép tir thay dién
H6 dan khéng bi mat thu nhap

Ho dan bi anh hwéng khong dang ké
91.8%

Hinh 4. Ty 1¢ hé din dwoc phéng vin c6 thay déi kinh té do thiiy dién

100% 91.0%

80%

59.0%
60%

0% 33.3% oo 37.2%
(]
I 19.2% I
20% I
0%

Trongtrot  Chdn nudi Danh bat ca Lam nghiép Du lich, dich Nghé truyén
vu théng

Hinh 5. Ty I¢ nhitng h dén chju anh hwdng kinh té theo mt s6 nganh nghé chinh
tai xd Ban Ho (78 h¢ bi anh huwong tiéu cuc)

3.2.2. Thay déi co cdu kinh té

Duéi tac dong cua thuy di¢n, kinh té x3 Ban HO bi tac dong rat nang né trén tat ca
cac ngudn sinh ké chinh. Thong ké cho thdy dan sb Ban H) lién tyc ting trong nhiing
nim gan day nhung s6 luong ngudi do tudi lao dong roi khoi dia phuong di 1am an xa
ciing ting 1én dang ké. Nén kinh té trudc day da dang va 6n dinh véi nong nghiép két hop
v6i du lich dang dan dan chuyén dich theo huéng giam ti trong cia dich vu va thay thé
bang di 1am an xa tai cac khu vuc trung tim ciia Sapa va mot sé huyén xung quanh. Bén
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canh d6, do thiéu dit canh tac va san xuét nén ty 1 dan sb trong nhdm nganh néng nghiép
cling dang ngay cang thu hep Hinh 6.
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Hinh 6. §6 ngwoi lao dong thudn néng nghiép
tai xd Ban Ho tir 2013 - 2018
3.3. Tac dgng téi moi trwong xa hoi
3.3.1. C4c gia tri van héa — tinh than

Véi co cdu dan sb v6i nhiéu thanh phan dan tdc trong d6 co nguoi Tay, nguoi
Dao, nguoi Mong va mét it nguoi Kinh thi xa Ban Ho dugc danh gia 1a dia ban ¢ ban
sdc dan toc phong phi, c6 nhiéu mau sic vin hoa va tin ngudng dac trung theo cac dan
toc. Mdi dan toc ving cao déu co nhing ban sic vin hoa riéng nén trén xa Ban Hd van
déu din duy tri cac tp tuc vin hoa cta dia phuong. Bang 5 tong hop nhan thirc cia ngudi
dan dja phuong vé nhitng thay ddi trong tap tuc vin héa va tin ngudng cta xa Ban Ho tir
khi c6 cAc cong trinh thuy dién. Két qua diéu tra cho thy cac 18 hoi truyén théng noi day
1a 18 hoi xudng ddng ciia nguoi Tay, 18 hoi ming com méi ctia ngudi Tay, nguoi Dao, 18
hoi Tét nhay ctia ngudi Dao, ngoai ra con ¢6 1& hoi Gau Tao ciing nguoi Mong, 18 hoi
Nao Cdng duoc t6 chirc chung cua nguoi Mong va nguoi Dao. Nhin chung nhirg ndm
gan day cac tap tuc va quy mo t6 chirc 18 hoi cling c6 sy thay d6i chut it. 27,1% s6 nguoi
dugc phong van nhin thay sy giam quy mo cua 18 hoi xudng ddng khi ty 18 nay ddi véi
cac 18 hoi mimg com moi va Tét nhay lan luot 1a 50,6% va 30,6%. Dbi véi nhitng 18 hoi
con lai khong c6 sy thay doi dang ké, dic biét 1a v6i nhiing lé hoi dac trung ctuia nguoi
Mbng, c6 1& mot phan 1a do ngudi Mong chiém ty 16 thiéu so trén dia ban. Nguoi dan dia
phuong ciing ¢6 nhitng chia sé rat chan thanh vé cam nhan cta ho vé sy nhat mau dan
ctia 18 hoi truyén thong trén Ban Ho khi diéu kién kinh té ctia ba con khong con nhu xua.

Bing 5. Nhin thirc ciia nguoi din vé sw thay déi
vé cdc tdp tuc vin héa va tin ngwong tai dia phuong
S6 ngwoi nhan thiy su thay doi

Cac hoat dgng tin To TL Giam TL Khéng TL

ngwong, van héa hon (%) di (%) doi (%)

L& hoi xudng dong 2 24% 23 27.1% 60 70.6%
L& hoi mimg com mé&i 3 35% 43 50.6% 39 45.9%
L& hoi Tét nhay 4 47% 26 30.6% 55 64.7%
L& hoi Nao Cbng 3 35% 4 47% 78 91.8%
L& hoi Gau Tao 4 47% 3 35% 78 91.8%
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3.3.2. Gia dinh va gioi

Phat trién thuy dién & Ban HO da mang dén nhing thay ddi rat 16n téi moi truong
tu nhién ciing nhu x3 hoi. Kinh té dja phuong dé thay d6i hoan toan khi chuyén dich tir
ndng nghiép — du lich — dich vu sang nong nghiép — di lam an xa va di lam thoi vu. Nong
nghiép ciing ngdy cang c6 dau hiéu suy giam khi ti 1& nguoi dan tham gia vao néng nghiép
ngay cang it di va quy d4t eo hep. Dudi nhiing thay d6i do, vai tro ciia ngudi phu nir trong
gia dinh ciing thay d6i nhiéu hon truéc. Trong sé 85 ngudi dan dugc phong van thi c6 44
phu nit va 41 nam gidi, sy thay doi trong phan cong lao dong va vai trd cia ngudi phu nit
trong gia dinh trong nhitng ndm gan day dugc thé hién qua nhan thic cua nguoi dan.

Nhin chung phén cong lao dong trong gia dinh c6 su phén hoa twong d6i 16 rét va
cling thé hién moi tuong quan vé nhitng thay d6i dugc ghi nhan vé kinh té dia phuong.
Nong nghiép van duoc coi 1a hoat dong sinh ké chinh va c¢o su chia sé cong viéc tuong
dbi 16 rét gira c4 nam gidi va nit gidi. Nhitng cong viéc nhe nhang hon va doi hoi su ti
man va tinh t& phii hop véi phu nir hon nam gidi nén kha dé hiéu khi nguoi dam duong
chinh nhiing viéc lién quan dén cham soc ngudi dm, day con hoc hay niu an thi phu nit
& Ban H6 dong vai tro nhiéu hon. Trong khi d6 nhiing viéc can phai di xa hay nang nhoc
hon thi déu c6 ty 16 nam gidi tham gia nhidu hon. O Ban Hb thi trong tat ca cac cong viée
gia dinh déu c6 it nhleu su s¢ chia cong viéc cua ngudi dan 6ng v6i phu nit. Vai tro quyét
dinh trong gia dinh van thudc vé nhitng ngudi dan ong khi phan 16n cac gia dinh s& co
ngudi chong 1 ngudi dai dién tham gia cac cude hop quan trong.

4. Két luan

Phat trién thuy dién ¢ Viét Nam dem lai nhiing loi ich kinh té to 16n cho sy phat
trién chung ctia dat nuéc. Tuy nhién viéc phét trién thuy dién b at cling dem lai mat trai
khi thuy dién thuong di kém véi nhitng thay doi sau sic vé moi truong tu nhién, kinh té
va x4 hoi. Nghién ctru nay danh gia su thay ddi ctia x3 Ban Ho, huyén Sapa, tinh Lao Cai
do tac dong cua thuy dién. Nghién ctru dugc thuc hién trén 85 mau nghién ctru siu trén
200 ho dan dugc phong van. Trong giai doan 2004 — 2020, tong cong c6 8 dy an thuy
dién da va dang gay ra nhirng anh hudng t61 xa ban Ho. Tir vi tri 1a mot trong nhirng dia
phuong c6 tiém nang tot nhat dé phat trién du lich voi cac loi thé vé canh dep tu nhién,
con ngudi va van hoa, xa Ban Ho da thay d6i hoan toan khi thuy dién di thay doi toan bo
moi truong, canh quan va lam mat loi thé du lich noi day. Co céu kinh té va co cau lao
dong thay d6i hoan toan. Cac nganh nghé truyén théng nhu nong nghiép, 1am nghiép, ngur
nghiép du lich, nghé thii cong da khong thé duy tri, hién nay nguoi dan xa Ban HO khong
co nghé sinh ké miii nhon va chu dao, chu yéu di lam an xa ban thoi vu. Nguoi do tudi
lao dong déu di xa khoi dia phuong, ¢ xa Ban H6 chi c6 nguoil gia, phu nir va tré con.
Cudc séng thay ddi khién xa hoi phan hoa sau sac anh hudng t61 khong chi nguoi gia
con ¢6 phu nir va tré em. Theo két qua _phong van x3 hoi, tat ca ngudi dugc phong van
déu cho rang thuy loi khong hé mang dén loi ich gi cho dia phuong.
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Abstrast

This study was conducted to investigate sources of pollution and evaluate seasonal
variation of surface water quality at Bung Binh Thien reservoir, An Phu district, An Giang
province, Vietnam. Sixty local inhabitants living around the reservoir were interviewed to identify
surface water polluting sources and water variation over the last ten years. The study also used
statistical technique principal components analysis (PCA) to reaffirm the pollution sources and to
recommend water quality parameters for monitoring task. Nine water samples collected in the dry
season (January, 2019) and rainy season (October, 2019). Eighteen water quality variables
including temperature (°C), pH, electricity conductivity (EC, uS/cm), total dissolved solids (TDS,
mg/L), total suspended solids (TSS, mg/L), turbidity (NTU), dissolved oxygen (DO, mg/L),
biological oxygen demand (BOD, mg/L), chemical oxygen demand (COD, mg/L), sulfate (SO+*
, mg/L), chloride (CI, mg/L) ammonia (NH4*-N, mg/L), nitrate (NO3-N, mg/L), total nitrogen
(TN, mg/L), orthophosphate (POs*-P, mg/L), total phosphorus (TP, mg/L), and coliform
(MPN/100mL) were analyzed. The results indicated that the main concerns for quality of water
in the lake in the dry season are suspended solids, organic matters and fecal microbes. The sources
of water pollution could be from domestic wastes, agricultural production, livestock, aquaculture,
and Binh Di River. Water quality monitoring at Bung Binh Thien reservoir should include pH,
DO, BOD, COD, N-NH4*, N-NOg", P-PO,*, TP, CI', and coliform since these parameters greatly
influenced by seasonal variation. Educating environmental protection awareness and strictly
implementing environmental protection law are recommended for improving and maintaining
good surface water quality at Bung Binh Thien resevoir.

Keywords: Bung Binh Thien, fecal microbes, organic matters, PCA, suspended solid

1. INTRODUCTION

Surface water pollution is a main environmental concern for our society. The
principal causes of water pollution are from human activities such as agricultural,
industrial and domestic and natural processes, for example, wind flow, water run-off, and
flooding in which the former plays major role in today water quality deterioration.
Anthropogenic activities cause change of water status by direct or indirect discharges of
wastes into water sources. Polluted water can be fatal to human health and ecosystems.
For effective management of water quality, reliable information on the quality of water
should be sufficiently and timely provided for water pollution prevention and control. To
support water quality management, water quality monitoring program is established to
collect water samples at various sites, at several time points, with a large number of water
quality variables. As a result, interpretation of the water quality data faces difficulties
because monitoring program creates abundance of complex database. To effectively

1 Corresponding author:
Email: hongnhien13797@gmail.com
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obtain good information containing in the monitoring or environmental data, multivariate
statistical methods can be applied (Cho et al., 2009; Chounlamany et al., 2017). Using
multivariate statistical techniques would allow one to reduce data dimensions and
interpret the analyzed environmental data with insignificant loss of information in the
initial dataset (Feher et al., 2016).

Bung Binh Thien Lake is a natural lake bordering to three villages including Nhon
Hoi, Quoc Thai and Khanh Binh, An Phu district, An Giang province. Total surface areas
of the lake are 200 ha and 800 ha in the dry and wet season, respectively making the lake
biggest in the Vietnamese Mekong delta. The average depth of the lake is 4 m while the
length and width are 2,900 m and 430 m, correspondingly (An Giang DONRE, 2012).
Formerly, the lake was connected to Binh Di and Hau rivers. However, Hau river now is
disconnected to the lake due to sedimentation, but still connected to Binh Di river which
is connecting to Cambodia. Currently, local people use water for domestic and
agricultural activities. Water quality in the lake is endangered by human activities such
as discharge of wastewater, improper management of solid wastes, raising ducks and fish
without caring environmental problems. At local level, An Giang’s People Committee
issued the decision in 2016 to plan Bung Binh Thien Lake with the areas of 706.82 ha to
become a place for conserving freshwater resource, flora and fauna, water storage for
domestic and agricultural uses. To help in achieving goal of the decision, quality of water
and pollution sources need to be identified and monitoring strategies should be
established.

Water quality data has been recently explained using multivariate statistical
techniques, for example cluster analysis (CA) and principal component analysis (PCA).
This technique could be helpful in explaining and correlating a large number of gauging
locations and various water quality parameters (Zeinalzadeh and Rezaei, 2017).
Multivariate statistical techniques were successfully applied for explaining spatial and
temporal water quality data in Marikina river (Chounlamany et al., 2017) Yeongsan
Reservoir (Cho et al., 2009), rivers from central Transylvania (Feher et al., 2016),
identifying sources of water pollution (Vega et al., 1998; Chounlamany et al., 2017),
designing sampling network (Singh et al., 2005), and extract the most crucial water
quality parameters for evaluating water quality variability (Zeinalzadeh and Rezaei,
2017). The aim of this study are to apply multivariate statistical techniques to assess
spatial variation of water quality in Bung Binh Thien reservoir and to extract water quality
parameters that are most representative for the lake. A future monitoring program at the
lake can be optimized based on the obtained results.

2. METHODOLOGY
2.1. Investigate sources of pollution

To survey the sources of surface water pollution, 60 farmers living in communes of
Nhon Hoi, Quoc Thai and Khanh Binh villages around Bung Binh Thien were
interviewed using structured questionaires. Demographic information including name,
age, gender, and education levels of the inhabitants was collected. The current situation
of generation and management of wastes at the surveyed as well as the change of water
quality at Bung Binh Thien over the last five to ten years according to perceive of the
local people were also gathered.
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2.2. Method for colletion and analysis of water samples

Bung Binh Thien resevoir is subjected to various pollution sources from solid and
liquid wastes. Waste treatment facilities are not available for the polluting sources. Water
quality characterization including physical, chemical and biological parameters was
analyzed. Temperature (°C), pH, electricity conductivity (EC, uS/cm), total dissolved
solids (TDS, mg/L), total suspended solids (TSS, mg/L), depth (H, m) and turbidity
(NTU) are physical variables. The chemical variables are dissolved oxygen (DO, mg/L),
biological oxygen demand (BOD, mg/L), chemical oxygen demand (COD, mg/L), sulfate
(SO4%, mg/L), chloride (CI-, mg/L) ammonia (NH4*-N, mg/L), nitrate (NO3-N, mg/L),
total nitrogen (TN, mg/L), orthophosphate (PO+*-P, mg/L), and total phosphorus (TP,
mg/L). Coliform (MPN/100mL) is selected as biological parameter representing
occurrence of fecal materials in the study area. These water quality parameters were
selected based on the literature review (Cho et al., 2009; Chounlamany et al., 2017;
Zeinalzadeh and Rezaei, 2017) and the potential sources of water pollution (domestic
wastewater, aquaculture, agriculture, etc.) at the Bung Binh Thien resevoir. The eight
water samples (designated VT1-VT8) were collected inside the lake and one sample
(denoted VT9) was collected in the Binh Di River directly connected to the lake. Sample
sites were demonstrated in Figure 1. The samples were collected in the dry (12 January
2019) and wet seasons (12 October 2019). Temperature, EC, TDS, DO, and depth were
measured at the field using handheld meters. The other parameters of water quality
analysis and quality control were performed using Standard Methods for the Examination
of Water and Wastewater (APHA, 1998).

Khanh Binh"

3000 ft i
Figure 1. Sampling locations at Bung Binh Thien reservoir
2.3. Data analysis
Data of water quality were presented as Mean + SD. Positive or negative correlation
coefficients indicates the two water variables are proportional relation or inverse relation,
respectively (Feher et al., 2016). The mean values of samples were the inputs for analysis
of Principle Component Analysis (PCA). PCA was extensively used in multivariate
analysis to extract important information from the original dataset (Cho et al., 2009; Feher
et al., 2016; Chounlamany et al., 2017). PCA reduces initial data variables that do not
contribute significantly to data variation while creating a group of new variables called
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principle components or primary factors (PCs or PFs). These PCs are not interconnected
and appear in descending order of importance. The important factor to consider is the
eigenvalue coefficient which measures the significance of the components. The larger the
coefficient, the greater the contribution it could make to explain the variation of the
original dataset. Varimax was widely used as rotation method, each of the original data
variables will be associated with one component and each component represents only a
small set of variables (Feher et al., 2016). The correlation between the main components
and the initial data variables was indicated by loadings (Feher et al., 2016). In this study,
PCA were performed using Primer 5.2 for Windows (PRIMER-E Ltd, Plymouth, UK).
Water quality index (WQI)

Water Quality Index (WQI) was calculated based on Equation 1 which is based on
Decision No. 879/QD-TCMT of Vietnam National Environmental Agency.

1/3

WQI = 22255 WQl, «3 X2, WQly + WQI] (1)

Where WQI, is WQI calculated for DO, BODs, COD, NH4*-N, POs*-P; WQIy is
WQI calculated for TSS and turbidity; WQI is calculated for total coliform; and WQIpH
iIs WQI calculated for pH.

3. RESULTS AND DISCUSSION
3.1. Sources of pollution generation in Bung Binh Thien

The interviewing results with 60 households living in Bung Binh Thien showed that
most of the people here work as hired labored, seasonal workers (accounted for 30%),
local trading (28.33%), and growing rice and fruit trees (11.67%). Growing vegetables,
livestock, and aquaculture accounted for 5% to 10%, while 3.33% has the main income
from governmental subsidy. The activities of the inhabitants around Bung Binh Thien
could cause an adverse effect on the surface water quality at the resevoir. Interviewing
results showed several sources of water pollution in Bung Binh Thien reservoir (Figure
2). Domestic wastewater showed great impact on water quality of Bung Binh Thien
(accounting for 24.18%), because there is no sewage collection system in the survey area.
Wastewater from cultivation contributed 23.08% to water pollution while solid waste
management contributed 20.88%. Wastes from aquaculture and livestock processes
together contributed about 6.59%. According to the interview, Binh Di River and dead
matters of aquatic plants inside the Bung Binh Thien reservoir contributed to the pollution
problem by18.68% (Figure 2).
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6.59
n 24.18
23,08
OLivestock ODomestic wastewater
BCultivation B Solid waste

B Aquaculture wastewater B Other

Figure 2. The sources of pollutant (%) affected the water environment
of Bung Binh Thien reservoir

Interviewing results also showed that the quality of water at Bung Binh Thien in
the last year 5 to 10 has been declining according to the observation of the local
inhabitants. There were 76.7% of answers agreeing that water quality has been declined
while 23.3% of the answers supposed that water quality has been unchanged (Figure 3).
Households who have believed that the water was not polluted were those who have been
using water directly from Bung Binh Thien for their daily activity because they could not
afford for tap water. However, water users believe that water sometimes faces problems
with odor and opaque.

O Not polluted OSlight pollution
Moderate pollution @ Heavy pollution

Figure 3. Perception of local inhabitants on water quality in Bung Binh Thien
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Figure 4. Physical water quality parameters at Bung Binh Thien resevoir
3.2. Flutuation of water quality in Bung Binh Thien reservoir

Seasonal variations and differences between sampling sites of physical parameters
were presented in Figure 4. The temperature of the water in the study sites only slightly
varied between two seasons ranging from 28.07 + 0 - 30.03 + 0°C (dry season) and 28.57
+0 - 31.6 + 0°C (rainy season) and there was not significantly different between internal
and external reservoir. The temperature changes in the study area depend on weather,
depth of the reservoir, water exchange, and flow velocity (Gebreyohannes et al., 2015).
The turbidity values (ranged from 3.27 £ 0.3 - 130.67 £ 0 NTU) measured in the rainy
season was significantly higher than the dry season. The higher turbidity in the rainy
season was casued by higher suspended solid (Panigrahi et al., 2007) and resulting from
runoff and overflow in the rainy season (Alemayehu, 2001). pH values were neutral
ranging from 7.55 + 0.025 - 7.85 £ 0.006 in dry season and from 7.42 £ 0.00 - 7.85 %
0.006 in wet season. Compared to previous studies in Bung Binh Thien, the pH values in
this study were higher (Tri, T.N., 2011; Ty, D.V., 2018). The total suspended solid
content in the dry season ranged from 44 £ 1.00 - 53.33 £ 0.577 mg/L, which was lower
than that of the rainy season (44.67 + 0.577 - 79.67 £ 2.517 mg/L). TSS depends on
organic matters, soil, and silt and TSS is directly correlated to turbidity in water (Dang
Kim Chi, 2006). High TSS could lead to increase in temperature and reduce in dissolved
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oxygen in water (Breitburg et al., 2015, Zhou et al. 2007). EC values fluctuated mildly
between the two surveying periods and among the sampling locations. The values of EC
in the dry season (123.70 £ 0.06 - 137.37 = 0.15 uS/cm) were higher than those in the
rainy season (129.20 + 0.02 - 135.7 £ 0 uS/cm). The EC values were not favorite for large
fish and inverterbrates (US EPA, 2012) in the freshwater environment. TDS in the dry
season (61.80 £ 0.265 — 68.57 £ 0.462 mg/L) was higher than in the rainy season (64.77
+0.058 - 71.27 + 0.404 mg/L), and was almost proportional to the EC (Toan et al., 2007).
The main sources of higher TDS values in surface water may be due to agricultural flows,
domestic discharges from the human activities living around the reservoir.

Dissolved oxygen concentration in the dry season (5.33 £ 0.03 - 9.17 £ 0.03 mg/L)
was dramatically higher than the rainy season (4.65 + 0.01 - 4.86 = 0 mg/L). This result
was consistent with the temperature measurement that the warmer temperature may
reduce oxygen dissolved in water (Salve and Hiware, 2006; Varol and Sen, 2009). In
addition, the reduction of DO in the rainy season may be owing to the reduction of
photosynthesis and increased respiration of aquatic plants (Boyd, 1998; Cat et al., 2006;
Marthe et al., 2015). However, current DO in the reservoir would not harm aquatic life
(> 3.0 mg/L) (Rubio-Arias et al., 2012). The BOD and COD concentrations ranged from
10£0-11.67£0.577 mg/L and 15+ 0 - 17.67 + 0.56 mg/L and 8 £ 0 — 10.667 + 0.577
mg/L, 12 £ 0 - 16.67 £ 0.56 mg/L in the dry and wet season, respectively. As can be seen
that BOD and COD were lower in the rainy season which was consistent with the previous
study at reservoir (Ty, D.V., 2018). This tendency was also observed in Hau River (Nga,
T.N., 2009 and Nguyen, T.T., 2013).

Ammonium and nitrate were low and ranged from 0.0 = 0.00 to 0.62 + 0.002 mg/L
and 0.0 £ 0.013 to 0.137 + 0.002 mg/L respectively. It was observed that ammonium and
nitrate were lowest in the dry season and highest in the rainy season. pH value in the study
area could increase the toxicity of ammonia in the water (Nguyen et al., 2014). Total
nitrogen in the dry season was not detected at all sampling locations and the failure to
detect TN could be due to uptake of phytoplankton aquatic plants. However, TN in the
rainy season was detected relatively high ranging from 1.49 + 0.16 to 3.08 + 0.14 mg/L.
This result was consistent with the previous study that TN were between 2.5 + 1.9 and
2.53 £ 1.93 mg/L (Ty, 2018). Eutrophication could occur in the reservoir in the rainy
season since TN of greater than 1.7 contributing by the organic pollution from activities
and water runoff from agricultural areas (Ongley, 2009). Orthophosphate concentrations
in the dry and wet seasons were almost undetectable, except for VT9 (outside reservoir)
in both seasons and VT7 in the rainy season. Total phosphorus (TP) concentration in the
dry season from 3.09 £+ 0.006 to 9.2 £ 0.132 mg/L and in the wet season from 1.3 + 0.00
to 4.83 + 0.012 mg/L. Eutrophication could possibly occur in the reservoir since TP of
greater than 0.1 mg/L readily resulting in algal bloom (Boyd and Green, 2002). The
chloride concentration recorded in the dry season ranging from 7.23 + 0.00 to 8.44 £ 0.00
mg/L and the rainy season ranging from 9.69 + 0.41 to 12.33 + 0.40 mg/L. The
concentration of SO42 ranged from 1.04 + 0.0 - 2.25 + 0.04 mg/L (dry season) and 4.84
+0.02 - 6.0 + 0.04 mg/L (rainy season). The concentration of Cl- and SO4? in the rainy
season was significantly higher than that of the dry season indicated seasonal variation of
these two species. In addition, human activities also influence on CI- and SO
(Zeinalzadeh and Rezaei, 2017). Coliform in the rainy seasons (2300 £ 0 - 24,000 + O
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Figure 5. Chemical and biological water quality parameters
at Bung Binh Thien resevoir
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Table 1. The results of PCA in the dry and rainy season

Variable Dry season Rainy season

PC1 PC2 PC3 PC4 PC5 PC1 PC2 PC3 PC4 PC5
Temp -0.291  0.076 0.131 -0.304 0.174 | -0.189 0.313 0305 0.029 -0.232
Turbidity 0.286 -0.077 0173 -0.421 -0.173 | -0.347 -0.179 -0.021 -0.017 0.045
pH -0.017 -0.486 -0.333 0.033 0.152 0.22 0.105 -0.348 -0.395 0.006
DO -0.29 0.066 0.123 0.302 0.216 | -0.108 0.154 -0.326 0.513 0.074
EC -0.319 -0.08 -0.19 -0.13 -0.081 | 0.25%6 -0.369 -0.187 -0.113 -0.006
TDS -0.321 -0.091 -0.175 -0.128 -0.043 | 0.152 -0.466 -0.168 0.038 0.242
TSS 0.3 -0.041 022 -0.164 0.061 | -0.323 -0.209 -0.034 -0.029 0.145
BOD -0.083 -0.514 0.169 0.012 -0.044 | -0.164 0.382 -0.269 -0.196 0.351
COoD -0.089  -0.524 0.053 -0.11 -0.081 | -0.136 0.359 -0.363 -0.178 0.3
N-NH.* 0.211 -0.216 0.039 0.605 -0.307 | -0.34 -0.11  -0.13  -0.038 0.035
N-NO3 0.196 0.278 -0.347 -0.132 -0.474 | -0.358 -0.126 -0.062 -0.028 -0.026
P-POs* 0.287 0.004 -0.268 0.308 0.158 | -0.316 -0.182 0.09 -0.13  0.244
CI -0.269 -0.07  -0.007 -0.011 -0.685 | 0.278 0.216 0 0.222  0.143
SO4* 0.328 -0.128 -0.031 -0.152 -0.02 0.151 0.203 0.388 -0.064 0.27
TN - - - - - -0.303 0.083 0.224 -011 -0.187
TP -0.063  0.077 0683 0.163 -0.174 | 0.023 0.052 -0.187 -0.503 -0.515
Coliform 0.301 -0.202 0.134 -0.189 0.068 | -0.097 0.071 -0.382 0.397 -0.437
Eigenvalues 8.44 3.23 1.85 1 0.7 7.31 2.66 24 191 131
% Variation 52.7 20.2 115 6.3 4.4 43 16 14 11 8
Cum.%
Variation 52.7 72.9 84.5 90.7 95.1 43 58.6 72.8 84 91.7

3.3. The main factors leading to changes in water quality

As shown in Table 1, the PCA analysis showed five principal components (PCs)
explaining 95.1% (in dry season) and 91.7% (in rainy season) of water quality variations.
Each PC was considered as a measure of the importance of PCs; therefore, the PC with
the highest Eigenvalues is the most important and the Eigenvalues coefficient of 1.0 or
higher is considered significant (Shrestha and Kazama, 2007; Boyacioglu and
Boyacioglu, 2008). According to Liu et al. (2003), the correlation coefficient (loading) is
called high if the absolute value is >0.75, moderate if the absolute value is between 0.75
and 0.50, and the correlation coefficient is considered weak if the absolute value is in the
range of 0.50 - 0.30.

For PCA analysis in the dry season, PC1 explained 52.7% and PC1 poorly
correlated with EC, TDS, TSS, SO4% and coliform. PC2 explained 20.2% of water quality
variation and the PC2 well correlated with pH, BOD and COD with moderate loadings
of -0.486, -0.514 and -0.524, respectively. PC3 explained 11.5% of the water variation
mainly contributed by pH (-0.333) and TP (0.683). PC4 only explained the variation of

158



http://env.edu.vn/EMNR2020

FACULTY OF ENVIRONMENT

Available online at http://env.edu.vn/EMNR2020 1
EMNR 2020 @w

Environmental Management and Natural Resources Development

water quality by 6.3% by N-NH4* (0.605), Temperature (-0.304), DO (0.302), P-PO.*
(0.308). Eigenvalues coefficient of PC5 was 0.7 <1 only explaining 4.4% of the data
variability; however, this PC5 highly correlated with CI- (-0.685) and relatively related
with the occurrence of N-NH4* (-0.307) and N-NOs (-0.474).

For the rainy season, PC1 explained 43% of the data variability, with a weak
correlation with turbidity (-0.347), TSS (-0.323), N-NOs™ (-0.358), P-PO4* (-0.316) and
TN (-0.303). PC2 explained 16% variability in the water quality, contributing by
temperature (0.313), EC (-0.369), TDS (-0.466), BOD (0.382) and COD (0.359). PC3
explained 14% of the variability, weakly contributed by temperature (0.305), pH (-0.348),
DO (-0.363), SO4> (0.388) and coliform (-0.382). PC4 explained 11% of data fluctuation,
showing weak relation to DO (0.513), TP (-0.503) and coliform (0.397). PC5 was
contributed by BOD (0.351), TP (-0.515) and coliform (-0.437) and explained 8% of the
data variation. BOD, TP and coliform could be from the sources of agriculture and
livestock activities (Simeoenov et al., 2003).

The sources of water pollution in Bung Binh Thien reservoir in the dry season
closely related to pH, organic matters (BOD, COD), nutrients (N-NH4*, N-NOs", P-PO,*
and TP) and CI". These parameters could be from domestic wastewater, husbandry, solid
wastes, aquaculture and agricultural activities. In the rainy season, variability of water
was mainly caused by DO, TP, and coliform. The sources of water pollution could be
from domestic wastewater, husbandry, and solid wastes and from the water column of
Binh Di River carrying pollutants from outside the reservoir.
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Figure 6. Classification of water quality using WQI index

3.5. Assessing water quality using WQI index

The Vietnam National Environmental Agency (2011) uses the WQI to evaluate
water quality. The WQI is ranging from 0 to 100 dividing water quality into five levels.
Level 1 (100> WQI> 91) is good water quality that could be used for purposes of water
supply. Level 2 (90>WQI>76) is also used for water supply for domestic uses but suitable
treatment measures are re-quired. Level 3 is for irrigation and other similar purposes
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(75>WQI>51). Level 4 (50>WQI>26) is the water suitable for transport and equivalent
purposes while Level 5 (25>WQI>0) is considered to be heavily polluted water that
proper treatment measures are urgently needed.

In Bung Binh Thien resevoir, the WQI index ranged from 57 - 88 in the dry season
and from 11- 79 in the rainy season. During the dry season, water quality at Bung Binh
Thien was classified as clean (Level 2) suitable for the purpose of supplying domestic
water but appropriate measures are required, except for VT8 and VT9 sites of Level 3
(Figure 6). In the rainy season, water quality became more polluted under Level 3 with
WQI ranging from 57 - 79 (VT2, VT3, VT4, VT5, and VT7) and Level 5 with WQI
ranging from 11-18 (VT1, VT6, VT8, VT9). The main cause of the change in water
quality between the two seasons was the presence of organic matter (low DO, high TSS,
and COD), and high microorganisms (coliform). This showed that people should restrict
water use in Bung Binh Thien in the rainy season. The level of water pollution in Bung
Binh Thien is consistent with the perception of people about the slightly polluted water
quality. Through both seasons, it was shown that the WQI outside the Bung Binh Thien
was lower than the inside of the reservoir; therefore, this was also consistent with the
perception of the people from the upstream flowing to reservoir which was also one of
the sources of water environment pollution.

4. CONCLUSION

Water quality in Bung Binh Thien in 2019 was assessed at the level of organic
pollution (low DO, TSS and COD exceeding permissible standards) and microorganisms
(coliform). The main sources of pollution could be domestic wastes (sewage and solid
waste), agricultural production, livestock and aquaculture. Binh Di River greatly
contributed to water pollution in the study area. Residents living in Bung Binh Thien have
the right perception of the change in water quality. The parameters including pH, BOD,
COD, N-NHs", N-NO3", P-POs*, TP and CI" resulted in water quality variation in the dry
season while variability of water was mainly caused by DO, TP, and coliform in the wet
season. Thus, water quality monitoring should take into account the water quality
parameters resulted in the change of water quality in both seasons. There is a need to
improve environmental protection awareness of the local inhabitants living around Bung
Binh Thien reservoir through educating and strictly implementing environmental
protection law.
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Nghién ciru danh gia ham lwgng héa chit bio vé thuc vt trong tram tich
¢ dam Cau Hai, Tinh Thira Thién Hue

Poan Thi Quynh Tram?, Tran Thi Ai M$®, Tran Chau Phong Nha®, Hoang Théi Long®,
Nguyén Minh Ky?

aTyieong Pai hoc Nong Lam TP. Ho Chi Minh — Co sé Gia Lai, Viét Nam

Trieong Pai hoc Khoa hoc, Dai hoc Hué, Viét Nam

Ngay nop: 14/3/2020; Ngay chip nhan:28/10/2020; Ngay ding bai: 20/12/2020

Tom tat

Muc dich nghién ciru nhim xac dinh va danh gia mac d6 6 nhiém hoa chét bao vé thuc
vat nhém clo hitu co trong trém tich cia ddm Cau Hai, tinh Thira Thién Hué. Nghien ciu su
dung phuong phap phan tich sic ky khi ghép khbi phd dé khao sat ham luong mot sb hoa chat
bao vé thuc vat nhom clo hitu co trong mau tram tich. Két qua cho thdy su c6 mit mot sd hoa
chit bao vé thuc vat nhéom clo hitu co ton tai trong mau nhu o-HCH, B-HCH, 8-HCH,
Heptachlor, Aldrin, Heptachlor epoxide va Endosulfan. Qua trinh khao sat di chi ra mot s6 nguy
co 6 nhiém HCBVTVclo trong tram tich gay anh hudong dén sinh vét day hé sinh thai dam pha
cling nhu van dé sirc khoe cong dong. Két qua nghién ctru co y nghia co s dit liéu nén vé nong
dd cac hoa chat bao vé thyc vat nhém clo hiru co trong tram tich & dam Cau Hai, tinh Thira
Thién Hué.
Tir khéa: Tram tich, héa chat bdo vé thwre vdt, Cau Hai, dam pha, Thiea Thién Hué.

1. Pt van dé

DPam Cau Hai 1a mot trong nhitng dam thudc hé théng ddm pha Tam Giang-Cau
Hai. Hé thong ddm pha Tam Giang - Cau Hai 1a ddm pha 16n nhat Pong Nam A, nam
cach thanh phd Hué khoang 7km vé phia Dong Béc (IMOLA, 2010). Tong chiéu dai 68
km, véi dién tich mat nude gan 22.000 ha, nam trén 1anh tho cua 33 xi thudc cac huyén
Phong Dién, Quang Dién, Phu Vang, Phu Loc va thi xa Huong Tra (UBND tinh Thira
Thién Hué, 2008). Pam Cau Hai c6 dang 1ong chao, chiéu sau trung binh ctua dam 1a 1,4
m. Dién tich mat nuéc khoang 104 km? va thong véi bién DPong qua cira Tu Hién
(IMOLA, 2010). Cac diéu kién thuy vin cta ddm Cau Hai bi anh huong boi cac yéu to
thuy van ciia cac con séng va bién. Trong khi, hda chét bao vé thuc vat nhom clo hitu co
(HCBVTVclo) dugc biét dén Ia chat doc sinh théi, ton luu bén viing va kha ning tich
liiy sinh hoc cao (Bai et al., 2015; Ahmed et al., 2015). O nhiém tram tich c6 tac dong
bat loi den hé sinh thai va gay rai ro tiém ning den sinh vat day (Nhan et al., 2001). Do
dic tinh ton luu bén trong moi truong va rui ro vé mit doc tinh nén cac hop chit thude
trir sau clo hitu co trong tram tich rat duoc quan tam nghién ctru (Kampire and Rubidge,
2017). Viéc nghién ctru xdc dinh du lugng thude trir sau tich trir trong mau tram tich &
dam Cau Hai hét strc can thiét. Trude ddy, c6 mot sé nghién ctru xac dinh HCBVTVclo
& hé théng dam phd Tam Giang- Cau Hai nhung chua c6 cong trinh nghién cru danh
gia cu thé muc tich iy trong cac mAu tram tich khu vue ddm Cau Hai (Poan Thi Quynh
Tram va nnk, 2018). Do d6, dé tai “Nghién ciru ddnh gid ham lwong héa chdt bao vé
thuwe vt trong tram tich ¢ dam Cau Hai, Tinh Thira Thién Hué” voi muc dich cung cip
cac thong tin co ban vé ham lwong HCBVTVclo trong trim tich & ¢ddm Cau Hai, tinh

L Lién hé tac gia
Email: nmky@hcmuaf.edu.vn
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Thira Thién Hué. Nghién ctu tap trung khao sét 10 loai HCBVTVclo trong tram tich
bao gom a- HCH, p ~-HCH, & —-HCH, y —-HCH, Heptachlor, Aldrin, Heptachlor epoxide,
Endosulfan, p,p’-DDE, m,p’-DDD.

2. Phwong phap nghién ciru
2.1. Déi twong nghién ciru

* Poi twong nghién ciru: HCBVTVCclo trong trim tich bao gém o- HCH, f —~HCH, &
—HCH, y —-HCH, Heptachlor, Aldrin, Heptachlor epoxide, Endosulfan, p,p’-DDE, m,p’-
DDD ¢ ddm Cau Hai, tinh Thira Thién Hué.

* Vi tri ldy maw: Qué trinh 1dy mau dugc thuc hién trong cac thang 5 dén 9 nam
2015 tai 7 vi tri (S1 dén S7). Vi tri cac diém ldy mau dai dién vé mat khong gian thudc
khu vyuc nghién ctru & dam Cau Hai (Hinh 1).

oé.’b
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) /3
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152 2%
|} S6ng Bai Giang ‘
‘ Vinh Glﬂﬂg 3 - Clra Tu Hién
6 = =
‘ <
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Hinh 1: Khu viee va vi tri ldy mdu

2.2. Phwong phdp nghién ciru
a. Phirong phdp ldy mau, xir Iy mdu

Trong nghién ctu ndy quy trinh ldy mau dugc thuc hién theo phuong phap chuan
TCVN 6663-15:2004 (1SO 5667-15:1999). Cac mau trim tich duoc liy bang khoan lay
mau chuyén dung ¢ d6 sau 0-10 cm tinh tur bé mit day cta vuc nuéc. Mau lay xong
dugc goi trong gidy nhdm va chuyén vé phong thi nghiém, dé khd tu nhién & nhiét do
phong. Bao quan mau trong gidy nhém va giir trong bao ni 16ng khé, sach & nhiét do -
20°C. Mau sau khi xir Iy so bd duoc chiét bang phuong phap chiét Soxhlet. Phuong
phap chiét Soxhlet trong thoi gian 10 gid va 3 - 4 chu ky/gid, dung méi chiét 1 hdn hop
300 mL n-hexane:acetone vai ti I¢ thé tich 12 1:1 (Nhan et al., 1999; Pham et al., 2011).
b. Phwong phap phan tich
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Vi¢c phan tich dinh tinh va dinh lugng cac HCBVTVclo dugc tién hanh trén thiét
bi phan tich sic ky khi - khdi phé GC - MS. Dura trén nghién ctru trude day cac diéu kién
1am viéc va chuong trinh nhiét d6 cua thiét bi GC-MS duogc thiét 1ap (Pham Manh Hoai
va nnk, 2010).

C. Phuwong phap danh gia do tin cqy

Tién hanh chiét HCBVTVclo trong mot miu trim tich nhiéu lan bang hdn hop
dung mdi n-hexane:acetone véi ti 18 thé tich 1:1. Dén Iuc dich chiét khong con phat hién
thdy HCBVTVclo khi phén tich trén may GC - MS. Mau nay duoc goi 1a mau nén
Thém 10 pL dung dich chuidn HCBVTVclo ¢6 nong d6 timg chat 1a 40 ng/g vao mau
nén. Tién hanh khao sat d6 thu hoi cua cac chat can phan tich trén mau nén dé danh gia
d6 tin cdy ctia quy trinh phan tich. Do thu hdi (Rev) dugce tinh theo cong thuc:

Rev(%):w.loo (1)

Trong d6: Cm+c: Nong d6 HCBVTV nhém clo hitu co trong mau nén da thém
chuan (ng/g); Cm: Nong d6 HCBVTV nhoém clo hitu co trong mau nén (ng/g); Cc: Nong
d6 HCBVTV nhém clo hitu co thém chuéan (ng/g).

Ngoai ra, d0 lip lai cia phuong phap duoc danh gia thong qua do 1éch chuan tuong

d6i (RSD). Trong d6, bang cach so sanh RSD tinh dugc véi gia tri RSDrorwitz nhu sau:
(1-0,51gC)
RSD =2 2

Horwitz

Néu RSD < % RSD, . la chap nhan.

d. Phuong phap xur 1y 56 liéu

Két qua khao sat xir ly bang phan mém Aligent G1701EA (GC/MSD
ChemStation). Dt liéu dugc tinh toan tri s6 trung binh, do Iéch chuan va xt ly théng ké
sir dung phan mém SPSS 13.0. Phuong phap phan tich ANOVA (analysis of variance)
kiém dinh sy khac biét ham lwong HCBVTVCclo & cé4c vi tri iy mau véi mirc y nghia
a=5%.

3. Két qua nghién ciru va thao luan
3.1. Ddanh gia dj tin cdy quy trinh phdin tich

Do tin cdy cia quy trinh phan tich, qua trinh khao sat do thu hdi cta cac chét can
phan tich trén mau nén dugc trinh bay ¢ Bang 1.

Hiéu sut thu hdi trung binh ctiia 10 HCBVTVclo can phan tich twong ddi cao, dat gia tri
dao dong tu 74 dén 104%. Trong do, hiéu suét thu hodi cac hoat chit phan tich nhu p —HCH,
Heptachlor, m,p’-DDD véi cac két qua cao lan luot twong tng 101, 104 va 103%. Pdong thoi,
RSD dam bao d lap lai tdt, bién dong trong khoang nhé & mirc 1,0 dén 9,7% (RSD <13%).
Nhu vay, quy trinh nay thich hgp dé phéan tich ham luong cac HCBVTVclo trong mau thuc
nghiém 14 mau tram tich - mau c6 ham luong hop chat sulfua dong thoi nén mau chira nhidu
thanh phan phtc tap.

3.2. Bién djng ham lwong HCBVTVclo trong trim tich dam Cau Hai

V6i quy trinh phan tich da chon, d¢ tai tién hanh phan tich cic HCBVTVclo trong mau
tram tich tai Pam Cau Hai, tinh Thira Thién Hué. Két qua phan tich du luwong cic
HCBVTVCclo trong cac mau duoc thé hién & Bang 2. Hoat chit a- HCH duoc tim thy ¢ céc
vi tri quan tric S2, S3, S5 va S6. Phan tich ANOVA cho thay su khac biét c6 ¥ nghia thdng ké
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ham lugng o-HCH gitra cac vi tri lay mau (F=21,090; p=0,001). Sy phan phdi HCHs & cac
nuéc dang phat trién c6 thé 1y giai nguyén nhan tir viée st dung thudc trir sdu ¢ hoat dong
ndng nghiép trong qua khtr (Li et al., 2012). Ham luwong 8 —HCH, Heptachlor va Endosulfan
phat hién & tit ca cac diém lay mau trong trim tich & ddm Céau Hai. Két qua kiém dinh
ANOVA thé hién su khac biét nong d6 p—HCH (F=47,985; p=0,001) va 6-HCH (F=17,805;
p=0,001) theo khong gian. Riéng ham luong y ~HCH, p,p’-DDE va m,p’-DDD két qua nghién
ctru khong cho thdy sy phat hién trong cac mau phan tich tich. So sanh két qua nghién ctru
ham luong dioxins trong tram tich & Iran cho thiy ham lugng twong tng 8,66 ng/g (Farshid,
2015). Twong ty, ham luong dioxins phén tich trAm tich bé mat hd Honghu (Trung Qudc) c6
gia tri 9,19 ng/g va biéu thi nguy co rui ro vé mit sinh thai (Yun et al., 2014).
Bing 1: P thu héi cac HCBVTVclo trong méu nén thém chudn 40 nglg

TT Hoat chat Rev: (%) Rev2 (%) Revs(%) Revn(%)  RSD (%)
1 o-HCH 79 83 76 79 4,4
2 B-HCH 99 101 102 101 1,5
3 6-HCH 98 100 96 98 2,0
4  y-HCH 89 90 97 92 4,7
5  Heptachlor 103 105 104 104 1,0
6  Aldrin 80 79 91 83 8,0
7 Heptachlor 87 97 80 88 9,7
epoxide
8  Endosulfan 99 103 94 99 4,6
9 p,p’-DDE 71 76 74 74 3,4
10 m,p’-DDD 104 101 103 103 15
Baing 2: Nong dp HCBVTVclo trong mau tram tich tai dam Cau Hai (ng/g)
TT Hoat chat S1 S2 S3 sS4 S5 S6 Ss7
1 a-HCH - 0,23+0,12 0,02+0,01 - 1,12+1,02 0,17+0,03 -
2 B-HCH - 0,24+0,32 1,80+0,22 0,02+0,02 1,03£1,06 0,17+0,02 -

3 5-HCH  1,06+021 124+0,76 0,67+023 0504027 1,23+074 1,97+025 1,76+0,34

4 y-HCH . - . . - - -
YHCH 1,06+0,62 171045 249+121 0524022 338+2,10 231+1,03 1764023

5 Heptachlor 13,5042,34 2,98+0,23 9,98+3,43 874+237 593+129 27,56+4,56 14,87+3,71

6 Aldrin 2.00+1,02 - 0,16+3,45 - - 0,11+0,03 -
7 Heptachlor - - 0,02+0,01 - - 0,04+0,02 -
epoxide

8 Endosulfan 15,15+3,42 15,30+5,67 17,22+2,43 15,74+4,53 14,16+2,32 21,12+3,49 21,30+2,39
9 p,p’-DDE - - - - - - -
10 m,p’-DDD - - - - - - -

Chu thich: Gid tri tinh todn: TB (Mean) = D¢ léch chuan (SD), n=3; “-“: Khéng phat hién.
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Nhin chung, két qua phan tich HCBVTVclo trong trim tich ¢dAm Cau Hai cho thay
> HCH dao dong 0,52+0,22 + 3,38+2,10 ng/g. Ham lugng » HCH trong tram tich & tat ca cac
diém déu vuot qua gia tri ngudng tac dong TELs. Co 6 diém vuot qua gia tri mic kha ning
anh huong PELs theo huéng din chat luong mdi trudng ctia Canada (Canadian Council of
Ministers of the Environment, 2002) va khong phat hién y-HCH trong tat ca cac mau tram
tich. Piéu nay duoc giai thich boi trong tu nhién d6 bén ciia ciia cac ddng phan HCH xép theo
th tu giam dan p-HCH > 8-HCH, a-HCH > y-HCH.

Heptachlor epoxide

Aldrin [

Endosulfan —

Heptachlor b

6-HCH

Hoat chit

o—HCH

gl
B-HCH |1+

-

0

5 10 15 20 25

Nong do, ng/g

Hinh 2: Néng d¢ HCBVTVclo 6 trim tich

Thong qua thu tuc kiém dinh théng ké ANOVA, két qua chi 15 sy khac biét c6 y nghia
HCBVTVclo trong trim tich gitta cac vi tri 14y mau ddi v6i ham luong Heptachlor
(F=209,529; p=0,001) va Endosulfan (F=14,812; p=0,001). Ham luong tong hop nong do
HCBVTVclo trong tram tich & dam Cau Hai duoc the hién & Hinh 2. So sanh két qua voi
nghién ctru & Trung Qudc cho thdy ham luong ton du cao HCHs véi mic 1,02 ng/g
(Hongxuan and Weiguo, 2016). Trong khi d6, ham luong nong ¢6 HCBVTVclo trong trim
tich tai cac vi tri nghién ctru thé hién thong qua ham lugng kha cao d6i v6i Heptachlor va
Endosulfan. Diéu nay c6 thé 1y giai boi hoat dong st dung thudc trir sdu trong san xuat nong
nghiép va thong qua qua trinh x61 mon, voi sy déng gop cua mua la mdt trong nhirng nguyén
nhan tich Ity HCBVTVclo trong tram tich. Khong nhiing vay, cac hoat chat nhu Endosulfan
con ¢6 ngudn gbc tir viée st dung trong hoat dong diét chudt trong qué trinh chin nudi hay
san xuat nong nghiép (De Roma et al., 2017).

3.3. Pdnh gid nguy co riii ro ciia HCBVTVclo trong trim tich

Su phoi nhiém cac hoat chat nhw HCHs, DDTs c6 thé gay ra nhiing anh hudng sirc khoe
nghiém trong nhu réi loan ndi tiét, ung thu va cac van dé vé than kinh, mién dich (Ize- lyamu
et al., 2007). Bé danh gia cac nguy co rui ro, nghién ctru st dung hudéng dan chat luong tram
tich ctia Canada dé xem xét méi nguy rui ro hé sinh thai & ddm Cau Hai (Canadian Council of
Ministers of the Environment, 2002). Theo huéng dan, gia tri ngudng tac dong TELs cua
DDD, DDE va DDTs lan luot twong tng 1,22; 2,07; 1,19 ng/g, trong khi két qua phan tich
tram tich & Cau Hai déu dudi ngudng phat hién. Két qua cho thiy ham luong mot sd
HCBVTVclo trong tram tich & mirc rat thdp va an toan vé mit sinh thai. Tuy nhién, két qua
phéan tich cho théy su c6 mit cac hoat chat khac nhu HCHs, Heptachlor, Aldrin, Endosulfan.
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Do d6 chung c6 thé tdn luu, tich liy sinh hoc thong qua cac chudi thirc dn, anh huéng dén sirc
khoe con ngudi cling nhu tac dong dén hé sinh thai.

Nhin chung, tram tich trong cac ao hd dwgc xem nhu 14 noi luu giir cac chat hitu co bén
vitng nhu nhom thudc trir sdu va thong qua su tich liy sinh hoc s& anh huéng dén strc khoe
con nguoi (Farshid, 2015; Unyimadu et al., 2018). Két qua nghién ctru cho thdy ham luong
Heptachlor dao dong tir 2,98+0,23 dén 27,56+4,56 ng/g. Ham luong Heptachlor trong tram
tich & tat ca cac diém quan tric S1-7 déu vuot qua gia tri mic kha ning anh hudng PELS
(>2,74 ng/g) theo hudng dan chit lwong moi truong ctia Canada (Canadian Council of
Ministers of the Environment, 2002). Trong do, cac vi tri s6 1, 6,7 lugng Heptachlor vuot
qué gia tri PELs nhiéu 1an. CAc gia tri ham luong con lai nhu Aldrin bién dong 0,11%0,03 +
2,00+1,02 ng/g; Heptachlor epoxide Xép xi 0,02+£0,01 + 0,04+0,02 ng/g; va Endosulfan dat
ngudng 14,16+2,32 + 21,30+2,39 ng/g. Ngoai ra, gia tri p,p’-DDE, m,p’-DDD khong phat
hién trong gi¢i han phéan tich cia phuong phap. Trong tuy nhién, chu trinh ludn chuyén
HCBVTVclo rét phirc tap va c6 dic tinh ton luu voi thoi gian dai. Ngoai vai tro tic dong ciia con
ngudi, HCBVTVclo di vao méi trudng do sy tac dong ctia nhiéu yéu t6 nhu vat 1y, hod hoc,
dic diém dia 1y, yéu t6 khi hau, thuy van, sy di tri va thdm chi dac diém sinh hoc ctia dong
thuc vat. Dédc biét, sau khi lang xuong ddy ¢ cac dang tram tich, chung sé& tich tu trong cac
sinh vat tang day va di vao chudi thuc an, cudi cing di vao co thé nguoi (Nhan et al., 2001).
Su phén phdi va ton luu hoa chit trir su trong nudce hay tram tich 13 nguyén nhan gy ra cac
van dé rui ro strc khoe ciing nhu méi truong sinh thai (Unyimadu et al., 2019).

4. Két luan va Kién nghi

Nghién ctru phan tich cAc mau tram tich theo quy trinh khao sat dé xac dinh du luong
HCBVTVclo khu vyc ddm Cau Hai c¢6 d6 thu hdi va do lap lai kha t6t. Két qua cho thay trong
trAm tich ddm Cau Hai c6 chira ham luong mot s6 HCBVTVclo vé6i ham luong cao nhu a-
HCH, B-HCH, 3-HCH, Heptachlor, Aldrin. Két qua phan tich HCBVTVclo trong trim tich
dam Cau Hai cho thiy YHCH dao dong 0,52+0,22 dén 3,38+2,10 ng/g. Ham luong
Heptachlor trong khoang gid tri tir 2,98+0,23 dén 27,56+4,56 ng/g. Cac gia tri ham luong
khac nhu Aldrin bién thién 0,11+0,03 dén 2,00+£1,02 ng/g; Heptachlor epoxide xdp xi
0,02+0,01 dén 0,04+0,02 ng/g; va Endosulfan dat 14,16+2,32 dén 21,30+2,39 ng/g. Qué trinh
khao sat nong d6 ham lvgng HCBVTVclo chi ra mic d6 nguy co 6 nhiém trong tram tich gay
anh huong dén sinh vat day cua h¢ sinh thai dam pha ciing nhu vén d¢ strc khoe cong dong.
Két qua nghién ctru 12 tién dé va co sé cung cap thong tin khoa hoc hiru ich cho cong dong dia
phuong trong vi¢c tiéu thy mat s6 loai sinh vat day o dam Céu Hai, tinh Thira Thién Hué.
Trong twong lai can tién hanh nghién ctru véi viéc danh gia toan dién vé co ché tich lity cac
hoa chit nay trong mbi lién hé cac mau trim tich va sinh vat day trong hé sinh thai ¢dm pha.
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Abstract:

Deposited sediments contain toxic heavy metals that can pollute surface water as well as
aquatic ecosystems. In this study, the accumulation of heavy metals in surface sediment collected
from To Lich River, Hanoi city was assessed based on the geoaccumulation index (Igeo), and the
potential ecological risk was also assessed based on the ecological risk index (RI). Heavy metals
concentrations were determined by Atomic Absorption Spectrophotometer. Results of the re-
search, All heavy metals were detected in sediment samples with mean concentrations of Cr, Mn,
Fe, Cu, Zn, As, Cd and Pb were range of 18.73-188.00; 99.00 - 437.00; 3,352.00-27,378.00;
16.56-292.60; 87.00-1693.00; 3.96-72.76; 0.18-5.90; and 9.87-176.80 mg/kg dry weight, re-
spectively. Calculation of different ecological contamination factors showed that As is the pri-
mary contribution to ecological risk index (RI) origins from anthropogenic, and urbanization
sources. Special attention should be paid to this problem in order to continue further research and
to consider possible ways of remediation of the sites where contamination has been observed.

Key Words: Heavy metal, sediment, potential ecological risk, To Lich River

1. Introduction

Heavy metal is a relatively dense metal or metalloid that is noted for its potential
toxicity, especially in environmental contexts. The elevation of metal levels often results
in a high concentration in the bottom sediment (Cundy A. 2003). These metals may ac-
cumulate to very high toxic levels and cause an acute impact on the aquatic organisms
without any visible sign (Giguére et al. 2004). The presence of heavy metals is the indi-
cation of pollution in any aquatic environment, and the toxicity of these metals stems are
biologically non-degradable and have the tendency to accumulate in water and sediment
(Gale et al. 2004). The investigation of heavy metals in water and sediment might be used
to assess the anthropogenic and industrial impacts and risks posed by waste discharges on
the riverine ecosystems (Zheng et al. 2008).

Rivers, especially those flowing through urban areas, play a key role in preserving
freshwater, adjusting the local climate, and improving the environmental conditions.
However, with accelerated population growth, urbanization, and industrialization, heavy
metal pollution of rivers has become a serious issue. To Lich River is a river in urban
Hanoi. It’s estimated length is 13.5 km. To Lich River begins in West Lake, Cau Giay
district (south of the Hoang Quoc Viet road), running the same direction as the Buoi,
Lang, and Kim Giang road to the south, southwest, and then turns to the southeast and
flows to Nhue River. Currently, the water quality of the To Lich River is seriously de-
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grading. Owing to lack of or improper wastewater treatment facilities, domestic and
services wastewater are often discharged into the To Lich River, resulting in pollution.
The poor quality of wastewater effluents is responsible for the degradation of the re-
ceiving sources and the aquatic ecosystem. Besides, releases of untreated toxic effluents
are the major sources of heavy metals in any aquatic ecosystem (Tran Duc Ha. 2018).
Unfortunately, no research is still conducted to assess the metal pollution of the To Lich
River, including its biotic resources, sediment, and water quality. Therefore, the study
was conducted with an objective to assess the abundance of some heavy metals, i.e. Lead
(Pb), Cadmium (Cd), Chromium (Cr), Copper (Cu), Zinc (Zn), and Arsenic (As) in water
and sediment of the To Lich River to estimate the status metal pollution.

2. Materials and methods
2.1. Study area

The study areas represent a part of the To Lich River of Hanoi (Figure 1). The
samples were collected from six stations of To Lich River namely TL1 (21.039722,
105.806389), TL2 (21.030556, 105.801389), TL3 (21.015278, 105.804722), TL4
(21.001944, 105.817778), TL5 (20.980000, 105.819167), and TL6 (20.970278,
105.824722). The distance among the sampling points was approximately 1 km.
2.2. Sediment digestion for metal analysis

Around 2 grams of the sample was taken in a 100 ml beaker and placed on a hot
plate. 15 ml concentrated HNO3z was added, and the samples were heated at 120°C for 1
hour. 5 ml of HCI was added and heated at 120°C for 1 hour. Then 5 ml of HCIO4 was
added and heated until 1-2 ml remains. For mercury and arsenic analysis, 1 ml of H20:
added and heated for 30 minutes and made volume with DI (Deionized water) in a 100 ml
volumetric flask. Further dilution was made as required. Finally, the samples were ex-
amined with AAS for metal estimation.
2.3. Pollution Assessment Methods

Geo-Accumulation Index (lgeo) and ecological risk index (R1) were utilized in the
present research to evaluate the levels of contamination of heavy metals found in the
analyzed sediment samples.

Igeo of each heavy metal was measured through the following equation (Lu, X.W.
et al. 2009):

i
J{g.ns’cl = log, 1.58, 1)

Where Ci is the calculated heavy metal’s | concentration in the sample; Bi is the
heavy metals’ 1 geochemical background value. For this present study, Bi is the back-
ground value of local soil (Wang, X. et al. 2007). The constant 1.5 is brought in to bring
down the consequence of likely deviation in the background values. The Igeo for every
heavy metal was computed and categorized as: “uncontaminated” (Igeo < 0); “uncon-
taminated to moderately contaminated” (0 < Igeo < 1); “moderately contaminated” (1 <
Igeo < 2); “moderately to heavily contaminated” (2 < Igeo < 3); “heavily contaminated”
(3 < Igeo < 4); “heavily to extremely contaminated” (4 < Igeo < 5); “extremely con-
taminated” (Igeo > 5) (Lu, X.W. et al. 2009).

e The degree of contamination (Cq)
The Cq represents the degree of contamination with respect to heavy metals.
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Ca = diz1 C} (2)

Ch
Where Uf = |s the contamination factor, C}, is the measured concentration of

the sample, and E}.} is the reference value according to Class | of the environmental

quality standard for surface water;
The classes of Cq4 are uncontaminated, low, medium, and high for Cq values <8, 8 <
Ca <16, 16 < Cqy < 32, and >32, respectively.

Pamping Station

Thash Lict Dam

Figure 1: Locations of sampling sites along the To Lich River, Hanoi, Vietham

e Potential ecological risk index (RI) (L. Hakanson, 1980)

The potential ecological risk index (RI) was proposed by Hakanson and had been
used to evaluate the harm of heavy metals in the sediments. RI is calculated using the
following formulas

RI =¥ E; ©)

Where Ef is the potential ecological risk factor of each heavy metal. The formula
E! for the single heavy metal pollution is deduced as follows:

El=C;-T; @)
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CI
Where d is the value of the concentration of heavy metal divided by the back-
TI

ground value. d is the toxic factor of heavy metal, the values for Zn, Cr, Cu, Pb, and Cd
were 1, 2, 5, 5, and 30, respectively (L. Hakanson, 1980). RI is categorized into four
classes (L. Hakanson, 1980; Zhu et al., 2013). To describe the RI, the following termi-
nology was used: RI < 110, low risk; 110 < RI < 220, moderate; 220 < RI < 440, con-
siderable; RI > 440, very high.

3. Results and discussion
3.1. Heavy metal concentration in water
Heavy metals concentrations of water in six different stations of To Lich River
were measured. Arsenic (As), Zinc (Zn), Iron (Fe), Copper (Cu), Cadmium (Cd), Lead
(Pb), Manganese (Mn), and Chromium (Cr) concentration were assessed in this study
(Figure 2).
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Figure 2. Station wise heavy metal concentration (micrograms per litre) in samples of
To Lich river water according to location and sampling time

As shown in Figure 2, the concentrations of heavy metals (Cd, Pb, Cu, Cr, Zn, and Mn)
in three sampling periods (March 2018, May 2018, and March 2019) met the standard of
Class B1 (QCVN:08-MT/BTNMT) for surface water in Vietnam, while the Fe and As are
not included in the environmental quality standard. The mean metal concentration in the
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water samples increased in the following order: Cd < Pb < Cu < As < Cr<Zn < Mn <<
Fe. Significant variations in the concentrations of metals were found among sites.
However, overall, no clear trend could be observed in the six areas.

3.2. Heavy metal concentration in sediment

The heavy metal concentration in sediment was significantly different among the
periods (Figure 3). Among the analyzed results of Iron (Fe) show that there is a pollution
phenomenon, the Iron content at some points has been 1.2 to 1.4 times higher than the
permitted level. The increase or decrease of Copper (Cu) content in the monitoring ses-
sions did not follow any rules, greater than the limit from 1.2 to 1.5 times. The Cadmium
content at one has been 1.7 times higher than the permitted level. Analytical results of
Arsenic (As) showed that there was a pollution phenomenon, the content of Arsenic at
most monitoring points was higher than the limit for allowed 1.7 to 4.3 times; the content
of Zinc (Zn) at most monitoring points was higher than the limit for allowed 1.5 to 5.4

times.
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Figure 3. Station wise heavy metal concentration (milligrams per kilogram) in samples
of sediment according to location and sampling time

The results of Chromium (Cr) show that there is a pollution phenomenon, the
Chromium content at many points through monitoring is greater than the allowed limit
1.7 to 2.1 times; the Lead content (Pb) at many points through monitoring is greater than
the allowed limit 1.6 to 1.9 times. Most periods have a cadmium (Cd) density that is lower
than the allowed limit (QCVN 43:2017/BTNMT).

The values of the Igeo and the RI are summarized in three tables (Table 1, 2, and 3);
Igeo was used to evaluate the pollution level in terms of single metals. Based on our re-
sults, the river sediments were largely uncontaminated (Class 0) as the Igeo values of the
metals were all below zero. The RI values were below 110, ranging from 14.4 to 53.0,
which suggests low ecological risk.
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Table 1. Description of Geo-Accumulation Index (lgeo)
of selected heavy metals at different sites.

Sampling Sampling Geo-Accumulation Index (lgeo)

times sites Cr Mn Fe Cu Zn As Cd Pb

3/2018 TL1 -04 -10 -0.9 -0.1 0.5 0.7 0.5 -
TL2 -05 -08 -1.0 -0.1 0.4 0.6 0.5 -
TL3 -15 -16 -1.5 -0.9 -0.4 0.0 -0.3 -
TL4 -08 -12 -1.2 -0.5 0.2 0.3 0.6 -
TL5 -0.7 -13 -1.3 -0.8 -0.2 0.1 0.0 -
TL6 11 -12 -0.8 -0.6 -0.4 0.2 -0.1 -

5/2018 TL1 0.0 -0.6 -0.5 0.3 0.9 11 0.8 0.6
TL2 -04 -0.7 -0.7 -0.1 0.6 0.7 0.5 0.3
TL3 -04  -0.7 -0.6 0.2 0.6 0.5 0.4 0.4
TL5 0.0 -0.4 -0.3 0.4 1.0 11 15 0.7

3/2019 TL1 0.1 -0.6 -0.5 0.4 0.9 1.0 0.9 1.0
TL2 -0.3 -06 -0.7 0.1 0.7 0.8 0.7 0.5
TL3 -04  -0.7 -0.7 0.0 0.6 0.6 0.3 0.6
TL5 -04 -0.7 -0.5 0.1 0.7 0.7 1.0 0.8
TL6 -0.5 -0.6 0.1 -0.2 0.7 0.5 0.7 0.7

Table 2. Results of contamination factor (Ca) of selected heavy metals at different sites

Cr Cu Zn As Cd Pb Cd Level

| - - - 4_ - - -

Table 3. Results of ecological risk factor (RI) of selected heavy metals at different sites

Cr Cu Zn As Cd Pb RI Level
E/ 07-25 10-38 06-31 64-189 46-184 1.1-63 14.4-53.0 Loi"é’a'ffi‘;t’g'

4. Conclusion

The concentrations of the heavy metals Cr, Cu, Zn, As, Cd, and Pb in water samples
were below the first-grade levels outlined in the Vietham Environmental Quality Stand-
ards for Surface Water, suggesting low pollution. The sediment in the junction of the river
was uncontaminated (Class - Low risk) on the basis of Igeo and RI values. Spatial dis-
tribution showed that heavy metal concentration of water and sediment in different areas
remained almost constant, strongly suggesting that the inflow of the tributaries increased
the risk of heavy metal concentration.

In the present study (March 2018, May 2018, and March 2019) concentrations of Cr,
Cu, Zn, As, Cd, and Pb were found lower than the safe values in water and sediment of
the To Lich River. But the direct discharges of domestic and services wastewater without
treatment as well as rainwater and urban runoff polluted the To Lich River with heavy
metals and might create an adverse effect on this riverine and aquatic ecosystem in the
coming decades. The values for heavy metals indicate an increasing trend of bioaccu-
mulation may cause many health problems and diseases to humans if the current trend of
bioaccumulation continues without taking stern measures against heavy pollution.
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However, further research is necessary to make a pathway to reduce the metal pollution

level of the To Lich River.
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Hach toan tai nguyén khoang san - ly luan va thuc tién tai Viét Nam

Nguyén Phuong ®, Phan Thi Mai Hoa?, Vii Thi Lan Anh?, Nguyén Phuong Dong
aKhoa Méi truong, Truong dai hoc Mo - Pja chat

Ngay nop bai:5/3/2020; Ngay chap nhan:12/10/2020; Ngay dang bai: 20/12/2020

Tom tat

Ngudn tai nguyén khoang san la dang tai nguyén khong tai tao hodc thoi gian tai tao rat dai
va la tai san quan trong d6i vai mdi qudc gia; dac biét dbi voi cac nude dang phat trién nhu Vigt
Nam. Vi vay, viéc hach toan gia tri tai nguyén khoang san nham gop phan sir dung hop ly nguon
tai nguyén co han trong long dat, phuc vu t6t nhét cho qua trinh cdng nghi¢p hoa, hién dai hoa dat
nudce, dam bao duoc yéu cau phat trién kinh té trudc mat cting nhu phat trién ben vieng kinh té -
x4 hoi trong tuong lai 14 can thiét. Trén thé gisi, mot sé quéc gia hoic td chirc quéc té da c6 nhiing
cong trinh nghién ciru, danh gia gia tri kinh té tai nguyén thién nhién néi chung, tai nguyén khoang
san noi riéng; trong d6, nhiéu nudc da dua ra cc phuong phap hach toan tai nguyén khoang san.
Ddng thoi tir thyc tidn &p dung, céc nha nghién cau ciing da néu ra cac bat cap trong viéc hach
toan tai nguyén khoang san. Trong nghién ctu ndy, tac gia tién hanh phan tich vu, nhuoc diém
ciia cac phuong phap hach toan tai nguyén khoang san hién dang str dung trén thé giéi va thuc
tién tai Viét Nam; tir ¢6 d& xuat mé hinh phi hop dé hach toan tai nguyén khoang san ciia nudc
ta trong xu thé hoi nhap va phét trién bén viing.

Tur khéa: Hach toan tai nguyén, khoang san, Viét Nam,

1. Pat van dé

Hau hét tai nguyén khoang san 1a loai tai nguyén khdng tai tao, tinh trang can kiét
ngay mot nhanh. Vi vy, cac qudc gia co tai nguyén khoang san, ngay cang cé cac chinh
sach dé quan ly tai nguyén hop ly, mang lai hi¢u qua trong qua trinh khai thac, ché bién
va su dung, nham dam bao yéu cau phat trién bén ving. Pong thoi viéc danh gia gia tri
kinh té va hach toan tai nguyén phi hop véi quan diém khoa hoc, véi thuc té quan Iy trén
binh dién québc gia va hoi nhap véi thé gidi s& gilp ich trong qua trinh quan Iy tai nguyén.
Do d6, viéc nghién ciru dé lra chon phuong phép hach toan tai nguyén khoang san phu
hop diéu kién nuéc ta va quan niém cua thé gigi trong xu thé hoi nhép, dam béao dugc yéu
cau phat trién kinh té truéc mat; ciing nhu phat trién bén viing kinh té - x& hoi trong tuong
lai 12 can thiét.

Mic di ¢6 nguon tai nguyén thién nhién (TNTN) dang ké; song Viét Nam van dugc
coi 1a mot trong s6 qudc gia dang phat trién va khdng thé bit dau con dudng ting truong
kinh té 1au dai bén viing, néu khong thuc hién céc chinh sach tai khoan on dinh can thiét
dé duy tri sy tang truong do. Chinh trong moi truong ndy, viéc hach toan tai san thién nhién

can dugc sir dung dé do luong von ty nhién; dac biét la tai nguyén khoang san, nham danh
gia ding va du sy d6ng gop ciia ngudn tai nguyén nay trong tang truong kinh té ciia nuéc
ta. Tuy nhién, hach toan tai nguyén khoang san khdng hé don gian, tham chi né con la
mét trong nhitng noi dung khé nhét caa tham dinh gid tai san.

! Lién he tac gia
Email: Phuong_mdc@yahoo.com
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2. Khéi niém va vai tro cia hach toén tai nguyén
2.1. Khai niém hach toan tai nguyén

Tu quan diém cua tai khoan quéc gia, viéc dinh gia tai san khoang san Xuat hién
chu yéu nhu mét phan caa hach todn méi truong, clng véi tai nguyén gd, dat, nang luong
va nuéc. Hach toan tai nguyén (HTTN) d4 tré nén phé bién trong khoa hoc tai chinh ké
toan va thuc hanh; su quan tim ngay cang tang trong quan ly tai nguyén thién nhién va
bién ddi khi hau. Mét trong nhitng nd luc dau tién trong dinh gia tai nguyén khoang san
vao tai khoan quéc gia di dién ra & My nhu mét phan tng d6i véi nhu cau diéu chinh viéc
khai thac tai nguyén thién nhién can kiét cuaa Phong trao Bao ton, duoc xem 1a dic biét
manh & My trong giai doan 1890 dén 1920. Két qua la cac nghién ciru duoc thyc hién boi
Harald Hotelling, cong trinh da xuat ban nim 1931, sau d6 14 bai bao rat noi tiéng va co
anh huong vé kinh té caa céc tai nguyén can kiét [5]. Hach toan tai nguyén (HTTN) Ia
dua cac gia tri tai nguyén vao trong phan tich kinh té, nham xac dinh dién bién tai nguyén
hang nam cuia quéc gia. Mot khai niém khéac trong HTTN 1 khéi niém thu nhap bén viing.
Thu nhap bén viing la khoan thu nhap 16n nhat trong mot khoang thoi gian nhat dinh, n6
khong lam giam di khd nang thu nhap c6 thé trong tuong lai. Khai ni¢ém nay khong nhirng
bao gom luong thu nhap hién tai ma cd ca sy bién doi tai nguyén. Trong nghién ctu vé
tai nguyén moi truong noéi chung, cling nhu hach toan tai nguyén noi riéng, khai niém thu
nhap bén virng c6 mot vai trd quan trong dé dua cac yéu té moi truong vao phan tich kinh
té.

Nhu vay, c6 thé hiéu “Hach todn tai nguyén va méi truong 1a van dung cac quy
ludt phét trién kinh té vao viéc sir dung tiét kiém va hiéu qud tai nguyén, bdo vé mdi truong
khoi sir suy thodi ”.

2.2. Muc dich cia hach toén tai nguyén

Hién nay, nhiing chi tiéu nhu GNP hodc GDP la nhitng cong cu hitu ich nham phan
anh mirc d6 phat trién kinh té dbi voi mdi quéc gia. Nhitng chi tiéu nay gidp chi ra duoc
toc do tang truong kinh té, hoac bién dong kinh té nam nay qua nam khac; déng thoi 13
chi tiu dé, so sanh trinh do phat trién kinh té giita cac nudc. Song, ngudi ta cling nhén
thay rang chi tieu GNP, GDP hi¢n dang st dung khong thé hién dugc thu nhap bén viing
cua qudc gia, do bo qua hai yéu té co ban 1a chua tinh toan cho chi phi bao vé méi truong
va chua tinh toan do murc d6 suy thoai va can Kiét tai nguyén thién nhién [6]. Vi vay, muc
dich caa hach toan tai nguyén thién nhién (HTTN) nham:

- Pua thiét hai méi trudng vao phan tich kinh té;

- Hiéu chinh gia tri GDP: hach toan tai nguyén thién nhién va moéi trueong con co
muc dich tim cach hiéu chinh GDP theo thay d6i Vé gid tri tai nguyén mai trudng. Viéc
higu chinh nay dac biét quan trong doi véi c4¢ nudc ma hién nay dang dya vao TNTN dé phét
trien.

2.3. Méi quan hé giira kinh té - tai nguyén va méi trueong

- Méi quan hé giira kinh té va méi truong duoc thé hién dudi dang mé hinh can

bang vat chit thé hién dua trén co s& nhiét dong lec hoc (hinh 1):
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Nhén Ivong, tién 19 CAC HO GIA BINH Mua hang hod
(s& hitu vén, sirc lao dong,
— quyén str dung dat dai) __
Tra tién
Ban stc lao
dong, cho vay
¥ vén, cho thué dét Y
Thi tredng Thi tredng
yéu t6 san hang hoa

xuat

CAC DOANH NGHIEP .
Thu tién

*| (thué lao dong, thué dat, vay
von)

Ban hang hoa

Hinh 1. M6 hinh can bang vit chdt thé hién dwa trén co sé nhiét déng luc hec

+ Quy lugt nhiét dong luc hoc thiz nhadt: hoat dong kinh té 1a mét qua trinh chuyén
doi vat chat va ning luong.

+ Quy ludt nhiér d@éng luc hoc lan thit hai: khéng thé nao ¢ kha niang thu hdi 100%
cac san pham phé thai dé dua vao lai chu trinh tai nguyén.

- Hé théng kinh té mudn hoat dong dugc thi phai c6 cac nguyén li¢u, nhién licu dau
vao, ching 13 cac dang tai nguyén lay tir méi truong (R). Tai nguyén co thé 13 tai nguyén
tai tao dugc (RR) hodc tai nguyén khong tai tao dugc (ER).

2.4. Vai tro cia hach toan tai nguyén

Hién nay, chi tiéu GNP, GDP dang str dung khong thé hién duoc thu nhap bén viing
ctia qudc gia do c6 hai thiéu sot sau:

- Chua tinh toan cho chi phi bao vé méi truong;

- Chua tinh toan cho mirc d¢ suy thodi va can kiét tai nguyén thién nhién.

Trong hé thdng hach toan kinh té hién hanh cua cac qudc gia trén thé gisi, chi phi
va thu nhap di c6 tinh dén gia tri hao mon cua cac loai tai nguyén nhan tao nhu: nha
xudng, trang thiét bi, may méc. Tuy nhién, nhitng gia tri can kiét cua tai nguyén thién
nhién van chua dugc dé cap. Mot s6 quan niém con cho rang TNTN 1a “thez troi cho, 1a
thiz khéng mat tién”; do d6 tai nguyén ngay cang bi khai thac can kiét. Mat khac, sy mat
can doi d6 ngdm an mot gia dinh TNTN Ia thira thai, khong mat tién. Cach tiép can nhu
vay di bo qua su can kiét nguon tai nguyén cé gié tri va nham Ian giita béan tai nguyén
vGi ngudn thu nhap.

Hach toan tai nguyén thién nhién; trong dé co tai nguyén khoang san la nham xac
dinh rd ba thanh phan co ban: von tai san vé hinh, vén san Xuat va von ty nhién. Trén co
s¢ danh gia gia tri ba thanh phan d6 s& dua ra buc tranh vé sw dong gop cua tai san vo
hinh, V0n tu nhién vao qué trinh phét trién kinh té chung cua mdi quoc gia, hoic cho moi
viing, mién; tir d6, cac nha hoach dinh chinh sach - kinh té c¢6 cac diéu chinh hop Iy cho muc
tiéu phét trién bén vimng.

3. Tong quan vé phuong phap hach toan tnks
3.1. Tong quan ve hach toan tai nguyén khoang san
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Mot thuc té 12 dé hach toén tai nguyén méi trudng, trudce hét phai dinh gia hay xéac
dinh duoc gia tri cia mo khoang, ndi cach khac HTTN khoéng san thyuc chat 1a xac dinh
gla mo.

- Céc nude theo 00’ ché “ké hoach héa tap trung” chuyén sang nén kinh té thi truong:
Trong thoi ky “bao cap ’ viéc danh gia kinh té khoang san 1a nham muc dich chuyén giai
doan nghién ctru dia chit (tir giai doan tim kiém sang céc giai doan thim do). Thoi ky do,
do quan niém sai lam 1a “mé khong phdi déi fuwong mua ban”, nén viéc xac dinh gia mo
la khdng can thiét. Khi chuyén sang co ché thi truong, Nga nhan ra sai 1am nay va viéc
dinh gia mé (d4nh gia kinh t& khoang san) méi duoc trién khai.

- Céc nudce theo co ché thi truong: Tai cac quéc gia co nganh khai khoang phét
trién, cac tiéu chuan riéng vé “thdm dinh gia mé khoang san” dugc ban hanh, nham huéng
dan cho cong tac dinh gid mo duoc chinh xac. Co thé ké dén céc tiéu chuan dinh gia nhu
CIMVal Standards & Guidelines - Canada, Australian VALMIN Code - Uc, SAMVal
Code - Nam Phi, US Minerals Appraisals/Valuations - Tiéu chuan dinh gia Hoa Ky,
International VValuations Standards (IVS) hoac cac phuong phap hach toan tai nguyén cua
Nambia, Philipines, Ngan hang thé gi¢i,....[2, 7, 8, 9, 11].

M6 hinh co ban va tong hop cua Hartwick (1998) [4] da dua ra Iy thuyét khai thac téi
da hoa cua hang, nganh trong diéu kién canh tranh hoan hao va trong thi truong doc quyen
Nguyén ly lai suit (r) 12 mot Iy thuyét co ban nhit cho cac hang, nganh va nha doc quyén
quyét dinh khai thac khoang san hay khdng; nguoc lai, mé hinh cia A. Randall (1944)
dudng nhu don thuan chi tim gia tri hién tai thuan (NPV), tac dya vao phan tich chi phi -
loi ich va can cr VAo viéc so sanh NPV gitta cac nam dé ra quyét dinh c6 nén khai thac
khoang san d6 hay khong.

O mot s6 qubc gia, to chire xa hoi nghé nghiép caa cac nha dinh gia da duoc thanh
lap, tiéu biéu nhu Uc, Canada va Nam Phi. C4c t chirc nay da ¢ géng thanh lap cac bo
quy tac, tiéu chuan va phuong phap dinh gia mo khoang san; Pong thoi, tai nguyén
khoang san ciing dugc quan tim dwa vao tai khoan ciia Cong ty va tai khoan quéc gia [2].

Trén thé gisi, bo quy tac dau tién duoc cong nhan rong réi 1a caa Uc (b quy tic
VALMIN) [9]. Vién M6 Luyén kim va Dau khi Canada (CIM) ciing bt dau dua ra bo
quy tic cho Canada (thang 2/2003) [2]. Tiép theo cac nd luc cua AusIMM va CIM, céc
t6 chirc ciia cac chuyén gia khai khoang ¢ mot s6 nudc trén thé gidi ciing thanh 1ap bo
quy tac riéng cua ho. D6 1a cac bo quy tac caa Nam Phi (SAMVAL), My (USMinval) va
Ba Lan (POLVAL) [2].

Cac bo quy tac trén c6 mot sé diém glong nhau, lién quan dén céc tai san khoang
san, phuong phép dinh gia thich hop [7, 9]; ddng thoi, cac bo quy tic nay ciing da dua ra
dinh nghia lién quan dén loai tai san [2].

Nhin chung, hién nay Quy tic dinh gia qudc gia duoc khuyén nghi dé dinh gia mo
khoéng san 1 tap hop cac phuong phap thuc hién tryc tiép hoac gian tiép co ban sau:

- Phuong phap thu nhap;

- Phuong phap chi phi;

- Phuong phap so sanh.

3.2. Phwong phap hach toan tai nguyén khoang san trén thé giéi

a. Lwong gia tai nguyén maoi truwong chwa co gid tri trén thi trwong

* Hwéng thie nhat:

Theo hudng nay, nguoi ta chia tai nguyén thanh 2 dang la tai nguyén cé gié tri trén
thi tredng va tai nguyén chua co gia trj trén thi truong. O day chi dé cap noi dung luong
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gia tai nguyén chwa c6 gia trj trén thi truong. Dé hach toan céc loai tai nguyén chua co
gia trén thi treong, trude hét can luong gia ching theo mot sé phuong phép sau:

- Phuong phép trao doi: 1a phuong phap dua vao nhu cau trao ddi hang hoa trén thi
truong hozc thoi quen co thé déi mot loai hang héa chua co gia tri trén thi truong béi mot
loai hang hoa da co gia trén thi truong.

- Phuong phap thay thé truc tlep 1a phuong phap ma san pham chua c6 gia tri trén
thi truong duoc thay thé bang san pham ¢ gia trén thi trueong boi dich vu khac.

- Phuong phap thay thé gian tiép: 1a phuong phap thay doi théng qua mét lan nira
so sanh véi gia tri sir dung khac qua budc trung gian.

- Phuong phap chi phi thay thé: phuong phap nay xem xét cac chi phi thiét hai moi
truong hodc phuc hdi, thay thé cho tai nguyén do.

- Phwong phap chi phi co hdi: phuong phap udc tinh loi ich c6 thé dat duoc do loai
bo mot loai tai nguyén nao d6 dé dau tu cho loai tai nguyén khac, két qua trudc mat co
thé c6, nhung vé 1au dai, hau qua ddi véi moi truong sinh thai lai khong dugc tinh dén.

- Phu:ong phap danh gia theo huong thu: phuong phép nay danh gia mot dich vu
moi trudng, ma sy xuat hién cua nd anh huong tryc tiép téi mot sb gia thi truong nao do.

- Phuong phap chi phi du hanh: phuong phap dung dé danh gia gia tri canh quan du
lich & mot khu vuc nao @6 thong qua chi phi du lich caa khéch hang.

- Phuong phap danh gia ngau nhién: 1a phuong phap tham khao y kién cong dong,
bang cach phong van xem ho chap nhan dén bu bao nhiéu dé c6 duoc moéi trudng théng
qua viéc “san 1ong chap nhan”. Hoac ho chap nhan dén bl bao nhiéu dé c6 duoc moi
truong trong lanh théng qua viéc “vui long tra”. Nhu vay, gia tri ma cong dong & day vui
long tra hodc vui 10ng chap nhan chinh 12 gia tri cua tai nguyén méi truong do.

* Hweng thae 2:

Theo dé xuat cua WHO, tién hanh tinh tong gié tri tai nguyén; trong do, chia tai
nguyén thanh céac thanh phan sau:

- V4n tai san vé hinh;

- Von san xuat: gom von tir thiét bi, may méc va von dat do thi;

- Vén tu nhién: gom cac ngUOn nang luong (dau khi, than d4); khoang san; tai nguyén
ring (tai nguyén go va phi go) dat trong trot; dat chan nudi va cac khu bao ton.

Quy trinh tinh toan gom cac budc sau:

» Budc 1: Tinh tong gia tri tai nguyén;

> Budc 2: Tinh von san XUAt;

> Budc 3: Tinh vén ty nhién (tai nguyén thién nhién);

> Budc 4: Tinh vén tai san vo hinh (bang hiéu giira tong tai nguyén thién nhién
VGi von san xuat va von tu nhién).

~-Vén san xuét, bao gom gié trj tir dét do thi, cc cdng trinh, may méc, thiét bi, cu
thé:

+ Vén tir may moc, thiét bj, cong trinh: trong bai béo sir dung mé hinh PIM
(Perpetual Inventory Method) dé tinh toan cho vén san xuét. Von san xuat (khéng ké dat
do6 thi) trong mot thoi gian t xac dinh theo cbng thirc sau:

Kt OIt (11— a)l (1)

Trong do: Kt tong Véon dau tw vao mdy méc, thiét b, cong trinh; | - tong mire dau
twe trong nam t; o - chiét khdu, thirong chon véi gia tri 12 5 %.
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Tur két qua nghién ctiu &p dung & 62 nuéc, Larson va cong su (2000) di dua ra két
luan sir dung khoang thoi gian t = 20 nam dé tinh chung cho toan bo vén dau tu.

+ Von tir dat dé thi: theo Kunte (1998) [6], dat do thi chiém mét ty 16 kha xac dinh
trong von san xuat. Theo udc luong cua Kunte, thuong lay ty 1é ¢6 dinh 1a 24%.

Vén tir dat d6 thi duoc xac dinh theo cong thuc:

U= 0,24%K; )

- Vbn tai nguyén thién nhién: theo Iy thuyét kinh té, thi gi tri mot tai san dwoc tinh
theo gid tri hién tai rong da chiét khau cua cac ludng thu nhap do tai san nay tao ra theo
thoi gian. Nguyeén tic nay 4p dung khéng chi dbi voi cac tai san tai chinh, tai san san xuét
ma ca véi tai nguyén thién thién. Tuy nhién, trong khi cac thi truong dé budn ban va dinh
gia c4c tai san tai chinh va tai san san xuét ton tai, thi diéu twong tu thuong khong ding
Vi hau hét cac tai nguyén thién nhién, vi cac tai nguyén nay thuong do chinh phu s¢ hiru
va quan ly. Mot diém khéc biét quan trong khac la trén thyc té gia tri ngUOn tai nguyén
thién nhién phu thudc vao cac diéu kién kinh té hién hanh. Do dé, c6 thé hiéu rang, trir
lwong kinh té caa cac tai nguyén thién nhién khong phai 1a mot khai niém cb dinh dwoc xac
dinh bai trit luong ngudn tai nguyén hién co trong long dat.

Dé uéc lugng gia tri mot nguon luc cu thé trong giai doan t, ¢6 thé sir dung mé hinh
theo dé xuat ciia Ngan hang Thé giéi (2005) [18]:

Ve =Xi{ g/ (1 + )00 3)

Trong d6: mi- 1a nguon loi don vi d6i véi tai nguyén tai thoi diém i va gila san luong
nguon luc duoc tao ra; do do6 (g chinh 1a loi nhuan kinh té hay néi cach khac la tong
muic ngudn loi tao ra tai thoi diém i; r- 12 ty 1é chiét khau x& héi; T- 1a thoi gian khai thac
hét tai nguyén.

Do viéc udc lugng ngudn loi tai nguyén tai mdi giai doan twong lai 1a rat kho khan,
nén phuong trinh trén duoc don gian hoa dé cd thé ngam hiéu 1a nguon loi tuong lai dugc
tinh dya theo ngudn loi hién tai. Gia dinh 1a nguén loi don vi 7 tang véi téc do p, thi:

s T
- P T e nanr )

Trong dé: € 1a d6 cong ctia ham chi phi.

Gia dinh 1a duong cong chi phi 1a duong dang dan hoi (isoelastic), thi hé sb chiét
khau hiéu lyc r* tinh theo céng thuc:

rr =2 (5)
. 1+p
Va gié tri nguon tai nguyén tinh theo phuong trinh sau:
1 1
Vo= (1+5) (1= o) ©

Mot thdng sb quan trong dé xac dinh gia tri cac tai san tai nguyén thién nhién Ia
khoang thoi gian khai thac tai nguyén (T). Ddi véi cac tai nguyén khoang san, phai xac dinh
duoc khoang thoi gian khai thac hét tai nguyén. Tuy nhién, viéc udc lugng quéng thoi gian
khai thac hét tai nguyén phtc tap hon so voi uéce tinh ty sb trix lwong/san luong khai thac
don thuan.

Pé don gian hda, thuong ap dung céch tiép can caa Ngan hang Thé gisi khi wéc
luong gia tri tai nguyén, theo d6 quang thoi gian 25 nam dugc tinh chung cho tat ca céc tai
nguyén [12].
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- Phuwong phdp xdc dinh téng gia trj tai nguyén: Cong thuc do Ngan hang Thé gioi
dé xuét (2006) [12] thuong dugc nhiéu nudc sir dung. Theo té chic ndy, tong gia tri tai
nguyén dugc tinh theo céng thuc:

W, = f Cise " Vds (7)
t

Trong d6: Wi- tong gia tr7 tai nguyen, tirc 1a von trong thoi gian t; C(s)- lwong tiéu
diing trong nam s; r- hé s6 sinh loi tir cac khodn dau nie ; t - thoi gian khai thac hét tai
nguyén.

b. Dinh gi& tai nguyén khoang san

Phuong phap phd bién dé dinh gia tai san trong khudn khé khung hach toan moi
truong (SEEA) 1a phuong phép dya trén thi truong. Tuy nhién, viéc mua ban cac mo trong
long dat dién ra khong thuong xuyén, doi khi thong qua mot thoa thuan phuc tap va do
d6 cac thong tin vé gia thi truong ctia cac mo khoang 1a rat han ché. Bi véi cac nudc,
cac mo dudi long dat duoc tu hitu hda cd thé c6 nhiéu thdng tin vé mua ban hon cac nudc,
noi toan bd hoac mot phan chinh cia cac mo dudi 1ong dat thudc so hiru caa chinh pha
[10].

Theo cac quan diém trén, gia tri tai san khoang san thuong duoc xac dinh bang gia
tri hién tai caa loi nhuan rong dy kién thu duoc tir viéc khai thac thuong mai caa ching
[2]. Céch d& nhat dé u6c tinh gia tri cua cac mo khoang san 1a dya trén cac khoan thanh
toan do nha khai thac tra cho chu sé hitu, néu Ia hai phép nhan khac nhau; nhung trong
thue té rat it xay ra.

Tong hop cac tai liéu trong nudc va trén thé gioi, cho thay hién nay ton tai 2 hé
phuong phap danh gia gia tri kinh té (hay dinh gi4) mo khac nhau, mdi hé thong c6 uu,
nhuoc diém khac nhau.

*Cdc nuwéc theo md hinh kinh té thi truong

- Xdc dinh gia tri mé theo phwong phdp dia t6: C6 thé xem mén qua thién nhién
ban tiang cho con nguoi & c&c mo khoang la “dia t6 mo”. Khi hach toan gid mo (hach toan
tai nguyén), thi dia t6 mo 1a mot phan trong gia mo. C6 cac cach khac nhau dé xac dinh
dia td mo.

+ Gia trj mé theo dia td mé khdng co chiét khdu (phwong phap gid thuc): Gia tri
mo theo dia t6 mo khong cé chiét khau tinh theo cong thuc:

G = Yi=o[Dy — (Zy + 1.1) — Tyn] (8)

+ Gia tri mo theo dia td mo c6 chiet khau (phwong phdp gida tri hién tai): Gia tri mo
theo dia td mé c6 chiét khdu tinh theo cong thuc:

G = EfolDe = (Ze +1.D) = Tan] - e 9)

Trong cong thuc (8, 9): G - Gia tri mo khoang san (d6ng, USD); Dt - Doanh thu tiéu
thu san pham tai nam t (dong, USD) va xéc dinh theo cong thic: D= St . gt (d6ng, UsD)
(voi: gt - Gia ban san pham binh quan trong nim, St- San lugng san pham san xuat tiéu
thy trong nam); Z- Gia thanh toan bo khai théc, ché bién khoang san (dong USD); Tan -
Thué thu nhap doanh nghiép tai nam t (d6ng, USD); I - Tong vbn dau tu cho san xuat
kinh doanh, gom vén ¢ dinh va vén luu dong (d¢6ng, USD); i - Ti 18 13i trén von dau tu
san xuat kinh doanh (%); t= 0 - Nam gdc, thudng chon 14 niam bat dau dau tu cta du &n;
T - Tudi mé -1; r - ti suat chiét khdu. LAy theo muc I4i suat vay von binh quan trén thi
truong caa nén kinh té.

- Phan tich chi phi - lgi ich
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Phan tich chi phi - loi ich thuong duoc tinh toan trudce khi thuc hién du an, nham
gilp cac nha quan 1y co thém co so dé tinh toan xem c6 nén thyuc hién du 4n hay khéng.
Day 1a phuong phéap gitp so sanh hiéu qua caa cac dy an kinh té cd thé thay thé nhau trén
cung mét dia ban hoac cac phuong an thuc thi du &n khac nhau.

Gia tri hién tai thuan (NPV) duoc xéc dinh theo cong thuc:

NPV Bty oo = |Co + ik | (10)

Trong d6: B - Tong thu ndm thir t; Ci- Tong chi phi nam thir t; Co- Tong chi phi
ban dau; r- hé sb chiét khau; t- thoi gian; n - tudi tho du an.

Trong thuc té, néu chi xét khia canh kinh té thi phai vu tién phuong an c6 muc dau
tu ban dau it.

*Cdc nwdc theo md hinh kinh té ké hoach tap trung cé dinh hwéng thi trwong

- Panh gia gid tri mo theo phwong phdp loi nhudn va 1 phwong phdp dau tr:

+Phwong phdp Khoscol: Phuong phap nay do nha kinh té Thiy Dién dé xuat tir
nam 1887, hién van c6 qudc gia sir dung, theo phwong phap nay, gia mé duoc tinh theo

cong thuc:

A

G = (12)

[l

Trong d6: G- Gid mo (USD/ mo); A- Lgi nhuan thu dugc hang nam tir viéc khai
thac mo (SD/ niam); r- muc chiét khu (%); n- Tudi mé (ndm); r’- muc loi nhuan bao gém
thué to va rui ro.

Phuong phap nay cho phép xac dinh gia tri mo tai thoi diém danh gia, nhung ¢
nhuge diém chua tach duoc gia tri tu nhién (dia t6 mo) ra khoi loi nhuan chung cia mo;
mat khac, viéc dua yéu té rii ro (r*) vao 1a van dé phic tap hon. Cé quan diém cho rang,
trong cong thuc trén, néu Iy mirc chiét khau r = 8 -12%, thi rii ro hoan toan dugc bu
dap.

+Phuirong phap Morkin: Theo Morkin, dé don gian hoa gia mo, nén dong nhat r =
r’, thi cong thiic caa Khoscol s& chuyén thanh cong thirc Morkin véi gia mo 1a:
A+r)"-1

G=4 r.(1+r)n (12)
pat B 1y G=Aa
r(+r)n
Khi d6, viéc tinh gia mo sé don gian hon néu da xay dung céac bang tinh san o =

f(r,n).

+ Phwong phdp xdac dinh gia mo cua Kax: Theo phuong phap nay, gia moé duoc
tinh theo cbng thurc sau:

G = Q(gxPKy —7) — 1 (13)

Trong d6: G- Gid mo khoang san ($/mo); Q - Trir lugng cdng nghiép (T); g- Gia
ban 1 tan khoang san (USD/T); x - ham lugng trung binh; P- d6 ngheo hoa quang; K-
Hé sb thu hdi tong hop (trong khai théc, tuyén,...); Z- Gia thanh khai thac (USD/T); I-
Téng vén dau tu.

Phuong phép ctiia Kax c6 wu diém 1a di tinh dén cac yéu té dia chat cy thé anh
huong dén gia mot mo khoang; song, co nhuoc diém 1a k Khong tinh dén yéu té thoi gian
ctia dong tién (bd qua muc chiét khau r) va chua trich dugc gia tri ty nhién caa mo khoang ra
khoi gia mo noi chung.
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+ Ddnh gid theo tiéu chudn gia trj hién tai thuan: Gia tri hién tai thuc (NPV) [9] I
chi tiéu phan anh gié tri hién tai cua loi nhuan dat duoc trén muc chiét khau da dinh caa ca
doi dy an khai thac mo va duoe xac dinh theo cong thuc (7). ’

- Phurong phdp “mau” xdc dinh gia mé: Theo phuong phap nay, néu goi gia mo la Rp
thi:

Gt—Z,
7 Ry = Xt-1 gyt 7 (14)

Trong do: T- Tudi mo; t- Nam thu t; Gy Gia san pham moé (USD/nam) ¢ ndm thu t;
Z- Chi phi khai thac ¢ nam thl’rt (USD/n); Em- HE s0 hiéu qua muc.

- Xac dinh dia t6 mo bang bai toan toi wu: Theo cach nay, nguoi ta lap ham muc tiéu
sau:

o Zlolgesi—Z(spa)] 1+ 1) > Max (15

Voi dieu kién: qo =g V& qr = qr; LizoYe = Xi=o(qr — Qo). _

Trong d6: gi- Gia ban khoang san tai thoi diem t (USD/T); t- Thoi gian khai thac (t
=0, T); St- San lugng khoang san ¢ ndm thtr t (T/ndm); Z- Chi phi khai thac, che bien
khoang san; do- Trit lugng khoang san thoi Ky dau; gr- Trir lwong khoang san thoi ky
CUOI.

Tur cdng thic trén ta ¢ cong thae xac dinh gia mo khoang san nhu sau:
dz
ds,
=MC + pu, (1 + 1)t (16)

Bing 1. Moi lién hé giiva cdc dogn giai doan phat trién mé va huéng tiép can dinh gid mé [1]
Cacmo Cac mo khong hoat

ge = — + u(1 + )t hoic

Cac mo

Hudng tiép can Cac mo d_apg dang trong | dang trong dong Ca‘c mo da_
2 trong giai .S . — — ngung khai
dinh gia doan tham do | &1 dqg}n glal_doan Kha thi vé Khéng thac
: phét trién Khai thac | matkinhté | kha thi

1. Huong tiépcan | Khong dugc | Str dung Str dung Sir dung Khong st | Khdng s
theo dong tién su dung rong réi rong réi rong réi dung dung
2. Hudng tiép Strdungrong | Itswdung | Strdung kha | Strdungkhd | Sirdung | Sir dung
can thi truong rai rong réi rong réi rong réi rong réi
3. Hudng tiép Sirdung kha | Khéng st | Khéngsir | Khong st | It dwoc sir | Strdung kha
can theo chi phi | rong réi dung dung dung dung rong réi

Trong d6: j—yct - 14 chi phi bién (MC) tai diém san luong téi wu (giao didm giira
duong lgi ich va chi phi bién); it - 1a nhan ta Lagrange. V6i hang hoa thong thuong thi
gt = MC, nhung véi tai nguyén khoang san lai xuat hién hop phan p,. (1 + )¢, hop phan
nay chinh la dia t6 mo.

Ngoai tén goi 1a “dia td mo”, cum p, (1 + )t con c6 tén goi khac nhu tién thué mo
(Royalty), gid mo (Shadow Price), hay dugc goi la chi phi ngudi sir dung (Use cost). Do
do, vé Iy thuyét cé thé tinh dia td mo (G) theo cdng thic:

G=pu.(1+1) 17)

Day 1a cach tinh dia td mo chinh xéc nhét, tuy nhién rat kho tinh tryc tiép. Trong
thuc té, co thé tinh dia t6 mo thong qua “chi phi thdm do bién” (MCE - Margiral Cost of
Exploration). Tuy nhién céc cong trinh nghién ctu vé MCE chua nhiéu, chi ¢c6 mot sé it
cong trinh nghién ciru MCE vé dau mo & My va Canada.
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4. Bai toan HTTNKS cho viét nam
4.1. Thuc trang

O nudc ta, trong thoi gian qua da c6 nhiéu luan an tién sy, luan vin thac sy, hoic
cac cong trinh nghién cau khoa hoc cp nha, cip bo, du &n cap tinh nghién ctu vé linh
vue danh gia tai nguyén khoang san.

Hau hét cac cong trinh nay déu dua ra nguyén tac chung la “ddnh gia tai nguyén
khoang san 1& nham théa man toi da nhu cdu phét trién kinh té - X& hgi cua ddt nwéc va
tham gia vao th; rriong nguyén liéu khoang, si dung triét dé, tong hop, kinh té, tiét kiém,
bao v¢ tai nguyén khoang san, két hop bao vé moi truong dé cao hiéu qud kinh té”. Nam
2018, trong Dé tai “Nghién ctru danh gia kinh té tai nguyén va gia tri kinh t& mot s6 mo
da kim khu vue Dong Béc Viét Nam phuc vu muc tiéu phét trién bén vimg*, tap thé tac
giada tong quan cac phuong phép danh gia gia tri kinh té mo trén thé gidi va ¢ Viét Nam;
tir d6 dé xut huong tiép can dinh gia cac mo khoang san theo cdc giai doan phat trién mo
(bang 1); day co thé 1a co sé bude dau dé hach toan tai nguyén khoang san. Céac két qua
nghién ciru ciing di khang dinh phuong phap dia td mo, gia tri hién tai thuan va loi nhuan
1a cac phuong phap duoc sir dung rong réi trong nén kinh té thi truong va co thé sir dung cho
Viét Nam.

4.2. Phwong phap HTTNKS cho Viét Nam —

Phirong phdp thir nhat: M6 hinh HTTNKS cho Viét Nam theo dé xuat cua tac gia
nhu hinh 1. Noi dung quan trong dé HTTNKS la phéi dinh gia dwoc gia tri mo va danh
gia muc d6 can kiét cua tai nguyén. Tay thudc, vao diéu kién cu thé c6 thé sir dung phuong
phép tiép can néu trong bang 1. Mo hinh dé xuat bao dam dugc cac yeu Cau sau:

+Dép ung yéu cau cdng tac chuyen nhuong hoac ban quyén khai thac mo cua Nha
nudc (dau gia quyen khai thac mo, thu tién cap quyén khai thac mo);

+ Giai quyét méi quan hé vé quyén loi va nghia vu gitra chu o hitu (Nha nuéc) va chi dau
tu trong khai thac tai nguyén khoang san; Quan ly va khuyén khich céc doanh nghiép khai
thac tan thu khoang san;

Tinh toan t6 khodng san

T

Can kiét tai nguyén Dinh gia khoang san
Tiét kiém Phén tich Bang cén d6i quéc gia
quéc gia tai chinh /\
Tai khoan Ta1 chinh Tai chinh San hrong
quéc gia céng cong ta1 san quéc gia

Hinh 2: Pé xudt md hinh HTTNKS cho Vigt Nam [1]

~ +Duagid tri cia mo vao thanh mot b phan tai san caa doanh nghiép phuc vu cho
c6 phan hoa doanh nghiép Nha nudc hoat dong khai thac khoang san...
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- Phuong phdp thiz 2: Str dung phuong phap theo dé xuat cia WHO. Tién hanh
tinh tong gié tri tai nguyén, trong d6 chia tai nguyén thanh cac thanh phan sau:

+ V/4n tai san vo hinh;

+ Vén san xuét: gom vén tir thiét bi, may moc va von dat do thi;

+Vén tu nhién: gom céc ngudn nang lugng (dau khi, than da); khoang san; tai
hguyeén rung (tai nguyén g6 va phi gd); dat trong trot; dat chin nudi va cac khu bao ton.
Quy trinh tinh toan gém 04 budc, trinh ty cac budc tién hanh nhu ndi dung da dé cap ¢
muc 3.2.a.

5. Két luan

Trén thé gi6i, phan 16n dinh gié tai san khoang san la dya trén céch tiép can thu
nhap; Vi vay, theo quan diém chung cua cac co quan chuyén mon va quan ly la can huéng
t6i viéc hai hoa cac phuong phap dinh gia mo va cach tiép can, nham han ché thdng tin
khong can thiét va loai bo cach sir dung khéac nhau cua cung khai ni¢m tuong ty. Bong
thoi, nén c6 ddi ngil cac chuyén gia co trinh d6, nang lyc dé hiéu dung bat ky van dé dinh
gi& nao va ap dung cac phuong phap thich hop.

O Viét Nam, mac du cach tiép can tai nguyén khoang khoang san nhu la tai san can
duoc hach toan da dan dan xuat hién trong cac ndm gén day; song, chua dé cap dén viec
hach toan tai nguyén khoang san va thiét 1ap tai khoan tai nguyén nhu mét tai khoan thugc
hé thong tai khoan qudc gia, dé danh gia dang va du sy dong gop cua nguon tai nguyén
khoang san trong tang truang Kinh té cua dat nudc.

MJi mé 1a mot wu dai dac biét caa thién nhién; do do, dé hach toan tai nguyén
khoéng san, can nhitng nghién ctzu cho tirng mo, cum mo va cho toan nganh khai khoang.
Viéc danh gia kinh té tai nguy@n va hach toan tai nguyén khoang san s€ giup ich cho qua
trinh quan ly, phu hop véi quan diém khoa hoc va thuc té quan ly trén binh dién qudc gia
va hoi nhap véi thé gioi, dap tng yéu cau phat trién bén viing.

M0 hinh va cac phuong phap tac gia dé xuat trong bai bao can phai dugc nghién
ctru thir nghiém cho mét sé tinh c6 tai nguyén khoang san 16n, dé tir d6 diéu chinh cho
phu hop véi dit liéu hién cé cia nudc ta.

Bai b&o la mot phan két qua nghién ctru bude 1 (nim 2019) cua dé tai cap bo
"Nghién ctru co so khoa hoc va thyc tién hoach toan gia tri tai nguyén khoang san phuc vu
quy hoach phét trién bén viing. Ap dung thir nghiém tai tinh Lao Cai, mi so:
TNMT.2018.03.17 do Lién doan Dia vat Iy Dia chat chu tri.
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Panh gia chit lwong méi trudong khong khi dé thi thanh phd Cao Bing
va de xuat bién phap cai thién
Nguyén Thi Hong?
Truong Pai hoc Mo - Pja chat, Viét Nam

Ngay nop bai: 11/3/2020; Ngay chap nhan: 23/10/2020 ; Ngay dang bai: 20/12/2020

Tom tat:

Mai truong khong khi do thi thanh phé Cao Bang dang chiu anh huong bei cac nguon phéat
sinh chu yéu nhu: cac phuong tién giao thong co gidi; cic co s¢ san xuat cong nghiép, tiéu tha
cdng nghiép; va tir cac hoat dong xay dung mai, stra chira cac cdng trinh dan sinh, giao théng, ha
tang ky thuat do thi... Trong qua trinh dénh gia dién bién chat lugng moi truong khong khi do thi
thanh phé Cao Bang thong qua 3 dot quan tric nim 2019 cho thay ham lugng CO, SO,, NO,
tiéng 6n nam trong gidi han cho phép; ham luong bui tai mot sé vi tri 1dy mau vuot so véi QCVN
05:2013/BTNMT TB 1h tir 20+120 pg/m3 va c6 xu huéng tang. Diéu ndy phan anh moi truong
khong khi d6 thi thanh phb Cao Bing dang bi 6 nhidm do ham luong bui cao. Trong d6, cac hat
bui min PMi va siéu min PMys ton tai rat 1au trong khong khi, gy anh huong truc tiép dén stc
khoe nguoi dan trén dia ban thanh phd.

Tir khoa: AQ, khong khi d@é thi, quan trac méi truong.

1. Pat van dé

Chat luong méi truong khong khi néi chung va tai cac d6 thi 16n ndi riéng chiu tac
ddng do phét sinh bui, khi thai tir cac hoat dong phat trién kinh té - xa hoi, xay dung, giao
théng van tai,... [1,6]

Theo béo c4o nam 2018 ciia Co quan ning lugng qubc té (IEA), giao thong van tai
dong gop 24,34% lugng khi thai carbon méi nam. Xét riéng linh vyuc giao thong van tai,
cac loai 6 td hang nhe, 6 to tai va 6 td bus lan lugt chiém 44%, 27% va 6% luong khi thai
carbon mdi nam [3]. Cac phuong tién giao thong co gisi str dung nhién liéu hda thach nhu
xang va dau diesel, qua trinh dét chay nhién lidu dan téi phat sinh nhiéu loai khi thai nhu
S0, NO2, CO, bui (TSP, PM10, PM2.5); tham chi ro ri, béc hoi nhién liéu khi van hanh
phat sinh VOC, Benzen, Toluen...

Qua két qua diéu tra khao séat ¢ thanh ph Cao Bang cho thiy 6 nhiém khong khi
chi yéu la bui. Bui c6 ngudn géc tir cic hoat dong giao théng va qua trinh san xuat. Hign
nay, mang ludi giao thong do thi da duoc nang cap nhung cac cong trinh dau tu xdy dyng
chwa dong bo. Mt khac, cac phuong tién tham gia giao thong ngay cang tang, chat lugng
phuong tién thap, dac biét 1a s6 xe thudc sé hiru tu nhan, trong khi dé cac loai xe chuyén
dung dé phun nudc dinh ky cho cac duong phé lai thiéu. Nhiing yéu
t6 nay han ché rat nhiéu chat luong khong khi do thi dic biét khu vuc & gan duong giao
thdng. Bén canh d6 con c6 nhig co s¢ cong nghiép, trung tam cong nghiép nam xen lan
cac khu dén cu, trong qua trinh san XUt gay ratiéng 6n, 6 nhiém khong khi nhu: Hop tac
xa co khi Song Bang, cac co s gia cong dd sat, gia cdng khung nhdm, cira kinh, cac co s&
ché bién gd, d6 moc dan dung...

Do d6, bai béo thyc hién danh gia dién bién chat lvong moi trudng khong khi do thi

LLién h¢ tac gia:
Email: nguyenthihong@humg.edu.vn
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thanh phé Cao Bing nham giam sét, nhan dién tac dong va dua ra du bao chit luong mdi
truong khong khi dé thi théng qua nhitng két qua do dac, phan tich, théng ké va chi sb
chat lwong khong khi (AQI) tir &6 dé xuat cac giai phap cai thién chit luong méi truong
khong khi trén dia ban.

2. P6i twong va phwong phap nghién ciru
2.1. Péi twong

Bai béo tap trung danh gia didn bién chét luong méi truong khong khi khu vuc
trung tdm thanh phb Cao Bang (thdng qua so sanh céc thdng s6 SOz, NO,, CO, TSP véi
QCVN hién hanh va chi s6 AQI).

2.2. Phwong phdp nghién ciru

- Phwong phap khio sat thwe dia, IAy mau va phan tich mau

LAy mau khi tai cac vi tri c6 tinh dai dién cho khu vuc nghién cau, nhu: diém giao
thong c6 mat do luu thong 16n, khu dan cu, khu nha may va cac khu vuc 1an can. Tan suat
quan tric ldy mau l1a 3 dot/nam, bao gdm: dot 1 tir thang 01/2019 dén thang 04/2019; dot
2 tir thang 05/2019 dén thang 8/2019; dot 3 tir thang 9/2019 dén thang 12/2019.

Can cir vao muc tiéu chat lugng s liéu, phuong phép do, phén tich va lay mau
khong khi tuan thu theo huéng dan cua cac tiéu chuan sau: TCVN 5978:1995 (1SO
4221:1980) vé chat luong khdng khi - xac dinh nong d6 khéi lugng caa luu huynh didxit
trong khdng khi xung quanh - phuong phéap tric quang dung thorin; TCVN 5971:1995
(1SO 6767:1990) vé khdng khi xung quanh - xac dinh nong do khéi luong caa luu huynh
dioxit - phuong phap Tetrachloromercurat (TCM) /Pararosanilin; TCVN 5972:1995 (1SO
8186:1989) vé khong khi xung quanh - xac dinh nong d6 khdi lugng cua carbon monoxit
(CO) - phuong phap sic ky khi; TCVN 5067:1995 vé chat luong khong khi - phuong
phap khéi luong xac dinh ham luong bui; TCVN 6137:2009 (1SO 6768:1998) vé khéng
khi xung quanh - xac dinh nong do khéi luong cua nito dioxit - phuong phap
Griess-Saltzman cai bién. TCVN 7878-2:2010 vé am hoc - m0 t4, do va danh gia tiéng 6n
moi trudng - Phan 2: Xac dinh tiéng 6n méi trudng.

Bang 1.V; tri cdc diém quan tréc khong khi cia thanh phé Cao Bang

TT Vi tri ldy mau Ki hi¢u Toa dd
mau X Y
1 KMS diém giao giita QL34 va QL3, phudong Dé Tham KK-01A 2508671 0545999
2 Nga Nam, Km5, phuong Bé Tham KK-01B 2509406 0547758
3 Ngi tu cau méi Na Céap, phuong Ngoc Xudn KK-01C 2509018 0551393
4  Cong Truong miu gido 19-5, cach nha may Tuynel KK-01D 2508553 0551733
Ngoc Xuan 300m )
5  Ngi tu duong Hoang Pinh Giong (QL4), B¢ Van bBan KK-01E 2507470 0551892
6  Duong tron canh Khich san Bang Giang, P. Hop Giang ~KK-01F 2507481 0552342
7 Ngi tr ciu Bang Giang cach bén xe 50m, P. Song Bang KK-01G 2507590 0552634
8  Cong Nha may xi mang, phuong Duyét Trung KK-01H 2503259 (0555648
9  Kms8, trudc cong Nha may luyén gang thép Cao Bing KK-011 2501314 0556652

- Phuong phap tong hop xir 1y sé liéu
Str dung phan mém Word, Excel dé thong ké xu ly s6 lidu phan tich va thu thap
duoc. Tong hop céc két qua vé chit luong moi treong khong khi dudi dang bang, so dd,
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biéu do...va so sanh véi Quy chuin méi truong Viét Nam hién hanh (QCVN
26:2010 /BTNMT; QCVN 05:2013 /BTNMT; va QCVN 06:2009/ BTNMT) dé danh gia
muc do 6 nhidm khong khi d6 thi trén dia ban thanh phé Cao Bing.

Str dung chi sé chat lwong khdng khi (AQIlx) dé danh gid mtc do 6 nhiém moi
truong khong khi do thi [2 va 5]:

+Gid trj 401" theo gi¢ ciia ting thdng s6 x (CO, SOz, NO2, PM10, PM2.5):

TS,
AQIL=g¢ 100 (1)

TS,. Giatri TB 1h cua thdng sb x.
QC,: Gia tri quy chuan trung binh 1h caa théng sé x.
+ Gia tri AQI" theo gio:
AQI™=max(AQIM )

3. Két qua va thao lugn o
~ Ket qua do dac, phan tl'ch,’dién bién ghét lugng moi truong khong khi d6 thi thanh
pho Cao Bang qua 3 dgt quan trac duoc thé hién trong hinh dudi day:

ng/ NO, spg/ SO,
m3 m3
200 200

0 0
0’\?‘ 0’\‘9 Q\, S Q\i" RORICCINS S Q’\> *\?‘ 0'\, &P ¥ Q'\(f P >
Wt 15y g S
sqg/ CcO socdBA  TIENG ON
m?3 N
0 e
QJ\? Q'& N(J 0'\' '\’ \ '\’ ‘L‘Q 0 RIS v ﬁ_-'} LN nil NI
G Iy s 1 Ty, ma

Hinh 1. Biéu dé dién bién chét lwgng méi trwomg khong khi dé thi thanh phé Cao Bang qua
tirng thong so trong 03 dot quan trac vao nam 2019
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Két qua phan tich va xt ly théng ké sé lidu cac dot quan tric cho thay:

- Ham lugng CO, SO; trong khong khi cua thanh phd Cao Bang déu nam trong gidi
han cho phép cia QCVN 05:2013/BTNMT (TB 1h). Diéu nay phan anh méi trudng
khong khi xung quang khu vuc thanh phd chua bi 6 nhiém boi CO, SO, chua gay tac dong
xau dén méi trudong. Nong do CO, SOz ¢6 xu hudng giam dan.

- Ham lugng NO2 cua miu khdng khi xung quanh thanh phé Cao Bing déu nam
trong gigi han cho phép cia QCVN 05:2013/BTNMT (TB 1h). Nhin chung, ddi véi chi
tiéu NO2 qua cac dot quan tric cd bién dong nhiéu nhung chua vuot qua gigi han. Nhu tai
diém KK-01A (dot 03) va KK-01E (dot 02 va 03) c6 ndng d6 vuot cao hon cac diém con
lai nhung van dat quy chuan cho phép.

- Ham luong bui (TSP) tai cac diém KK-01B (dot 01 va 03), diém KK-01C (ca 03
dot), diém KK-01E (dot 02 va 03), diém KK-01F (dot 01 va 03), diém KK-01G (ca 03
dot), diém KK-01H (dot 01) Ia nhitng diém vuot qua gidi han cho phép cia QCVN
05:2013/BTNMT (TB 1h). Cac diém vuot qua dao dong tir 20-120 pg/m3. Mot sé diém
quan trac nong do bui TSP ¢6 xu hudng ting: KK-01C, KK-01E,... d6 la cac nga tu nat
giao thong, déu vuot quy chuan cho phép.

- Mirc d6 6n tai khu vuc thanh phd nhin chung déu nam trong gisi han cho phép cua
QCVN 26:2010/BTNMT (Khu vuc thong thuong). Tiéng 6n tai mot sé diém nhu
KK-01E (dot 01), KK-01F (dgt 01) da vuot 0,3-1,2 dBA 50 Vi QCVN 26:2010/BTNMT.
Tuy nhién, da c6 dau hiéu giam dang ké trong dot 2, 3 va déu dat mirc cho phép. Tiéng 6n
dugc gay ra chu yéu tir cac phuong tién giao thong, khu ngi tu giao théng trong gio cao
diém.

Két qua danh gia chat lugng moi truong theo chi sé AQI

Két qua tinh toan gié tri AQI theo cong thirc 1 va 2 tai cac vi tri trong timg dot quan
trac nam 2019 tai khu vyc trung tdm thanh phé Cao Bang dugc thé hién trong bang 2.
Trong d0, gia tri AQI chu dao 1a mau vang va da cam, ddng nghia vai chat luong moi
truong tai hau hét cac vi tri déu & mirc trung binh va canh bao kém gay anh huéng dén stc
khoe con nguoi.

Téc nhan gay 6 nhiém chinh (theo AQI) 13 ham lwong byi (TSP). Nong dé bui lo
ling cao, trong d6 c6 bui min PM10, bui siéu min PM2.5 néu két hop vai khi CO hay
S02, NO2 nhiéu thi s& can tré hemoglobin két hgp oxi khién cho té bao co thé bi thiéu oxi
va gay ra cac kich ung vé mat, miii, hong, phoi... gay bénh viém phé quan man tinh, suy
giam chirc niang phdi va lam niang thém tinh trang bénh hen va bénh tim ¢ nguoi bénh.
Ngoai ra, con c6 kha ning anh hudng dén cu traic ADN do lugng oxy cung cap cho co
thé bi can tro va cac té bao bi hity hoai [4, 7 va 8].

4. Két luan va dé xuat
4.1. Két lugn

Ngoai c4c thong s6 do nhanh vé vi khi hau, thi cac thong sé dé cap dén trong bai bao
dugc danh gia 1a hau hét nam trong giéi han quy chuan cho phép. Tuy nhién, mic do on
va ndng do6 bui lo limg vuot qué gisi han quy chuan cho phép. Cu thé:

- Mt n vai 5% sb lidu quan trac dot 1 vuot QCVN 26:2010/BTNMT;

- Muc 6n véi 2,5% s6 liéu quan tric dot 3 vuot QCVN 26:2010/BTNMT;

- Néng do bui vai 12,5% s6 lidu quan tric dot 1 vuot QCVN 05:2013/BTNMT,

- Nong d6 bui véi 7,5% sb liéu quan tric dot 2 vuot QCVN 05:2013/BTNMT;

- Néng do bui vai 12,5% s6 licu quan tric dot 3 vuot QCVN 05:2013/BTNMT.
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Hau hét cac diém c6 ndng do bui lo limg va tiéng 6n vuot qua quy chuan cho phép
tap trung tai khu vuc dong dan cu va cac diém nat giao thong c6 mat do giao thong cao.
Theo két qua AQI tinh theo néng d6 bui (trir diém KK-01A dot 3 tinh theo NOy) thi dao
dong trong khoang tir 60-130, nam trong thang danh gia chét luong moi truong khong khi
thanh phd Cao Bang (tai thoi diém danh gi4) & muc trung binh dén kém.

4.2. Nguyén nhén va dé xudt gidi phdp

M0i truong khong khi d6 thi thanh phd Cao Bang dang bi 6 nhidm chu yéu do ndng
d6 bui cao. Cac ngudn phét sinh bui chu yéu: i) tir qué trinh d6t nhién liéu hoa thach cua
cac cac phuong tién giao thong co gidi, nhu 6 t6, Xe m td, Xe gan may; ii) tir cac co s& san
Xuit céng nghiép, thi cdng nghiép trén dia ban thanh phé; iii) tir cac hoat dong xay dung
mai va stra chita cac cong trinh nha cira, giao thong, ha téng k¥ thuat @6 thi; iv) tur hoat
dong van chuyén nguyén vt liéu roi, nhat 12 van chuyén dat cat; V) tir hoat dong sinh hoat
Cua con nguoi, Sy Xudng cap cua cac cong trinh cong cong, lam mat my quan moi truong
d6 thi, mat vé sinh chung lam bui dé phat tan, khuéch tan ra méi trudng xung quanh.

Cin cir vao C4C VAn dé ton tai, cling nhu xéc dinh nguon phét sinh bui, c6 thé dé xuat
mot s6 giai phap nham giam thiéu bui, cai thién chat luong khong khi d thi trén dia ban
thanh pho Cao Bang:

- Pay manh tuyén truyén, pho bién, gi4o duc va huéng dan thuc hién cac quy dinh
BVMT. Huy dong sy tham gia tich cuc caa cong dong, cac co sé san xuat, to chic xa hoi
trong cong tac BVMT khoéng khi néi riéng va BVMT thanh phé n6i chung;

- Tap trung kiém soat, kiém tra va xir ly nghiém ngit cac ngudn thai bui tir cac hoat
dong xay dung mai va sira chira cac cong trinh nha cira, cong trinh giao théng, hé thong
ha ting ky thuat d6 thi (cip nudc, thoat nudc, cap dién, cap gas, hé thdng thong tin...);

- Quét don duong X4, via he, tudi nude rira dwong thuong xuyén; thuc hién thu gom,
van chuyén va xtr 1y ding k¥ thuat vé sinh 100% rac thai ctua d6 thi. Giao duc nhan dan
giit gin vé sinh duong phd, khéng vit rac ra duong hodc vat réc ra céng ranh, kénh
muong thoat nudc;

- Uu tién dau tur hoan thién hé thong quan trac méi truong khéng khi, nhu hé théng
quan trac méi trudng khdng khi ty dong, lién tuc, ¢b dinh;

- Thyc hién tét quy hoach d6 thi, tao khong gian xanh, thong thoang, tang dién tich,
chiam séc va bao vé cay xanh trén dia ban thanh phé.
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Abstract

A Luoi is a rural district, located in the west of Thua Thien Hue Province, in central Vi-
etnam and adjacent to the Vietnam-Laos border. During the war, A Luoi district was sprayed with
herbicides many times. Furthermore, A So former airbase is located in Dong Son Commune
belong to A Luoi district, where the US Army had used for stored herbicides. In order to assess
the contaminated status of PCDD/Fs in Aso airbase, soil and sediment samples were collected
from 40 sites in study area of about 16ha, covering two adjacent zones A (herbicides storage area)
and B which are different elevation. Seventeen 2,3,7,8-sustituted PCDD/Fs were analyzed using
HRCG/HRMS following US EPA method 1613. Results indicate that mass concentrations of
PCDD/Fs measured in zone A ranges from 95.0 to 4534 ng kgaw™ (4.58 to 746 ng TEQ Kgaw?),
while mass concentrations of PCDD/Fs found in zone B are in range of 80.8-4150 ng kgaw™
(2.70-89.0 ng TEQ kgaw?). The lower concentrations of PCDD/Fs observed in zone A are higher
than those in zone B suggests that PCDD/Fs are shifted from zone A to zone B through surface
soil erosion. Regardless of the predominance of OCDD in term of mass distribution, the main
contributor of total TEQ concentration is 2,3,7,8-TCDD which is indicator of Agent Orange
contamination, accounting for 91+9% and 72+17% in zones A and B, respectively. Comparing
with the first investigation conducted about 20 year ago, the PCDD/Fs contamination in Aso
airbase did not improve much, even worse for some sites which are lower elevation. Nevetheless,
the article discuss what suitable technology should be done for dioxin remediation and land re-
habilitation for an agricultural rural region.

Key Words: Agent Orange; dioxin; 2,3,7,8 TCDD; soil contamination; remediation

1. Introduction

Dioxins are a general description of a family of 75 similar related compounds
commonly referred to as polychlorinated dibenzo dioxin (PCDD) congeners and 135
compounds referred as polychlorinated dibenzo furan (PCDF) congeners. These indi-
vidual compounds have widely varying harmful effects, some are 105 folds as potent as
others. This family is divided into eight groups of chemicals, called homologue groups,
based on the number of chlorine atoms in the compound. 2,3,7,8-TCDD) is the most toxic
of the PCDDs to mammals and has received the most attention. Notable characteristics of
dioxins are their environmental persistence and their ability to accumulate within food
chains. The lipophilic and hydrophobic properties of dioxin largely determine their dis-
tribution in the environment, as well as their fate and distribution in biological organisms,
including humans [1].

! Corresponding author:
Email: Ithle@hunre.edu.vn or drlhaile@gmail.com
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During the Vietnam war, the US army conducted the Ranch Hand Operation
(1962-1971) sprayed 77 millions litters of herbicides, also known as Agent Orange in a
region south of former Demilitarized Zone at the 17 parallel in a southern Vietnam.
Approximately one-third of the 1.5 million hectares on which the herbicide was applied
was sprayed more than once and about 52,000 ha was sprayed more than 4 times. The
spray was used on inland forests, cultivated soil (to destroy crops), and coastal mangrove
forests. The sprays included several mixtures of herbicides; the most often used is being
the so-called Agent Orange (AO), a mixture of 2,4-D (abbreviation for 2,4 dichloro-
phenoxy acetic acid) and 2,4,5-T (abbreviation for 2,4,5- trichloro phenoxyacetic acid).
Dioxins, particularly the most toxic congener of 2,3,7,8-tetrachlorodibenzo-p-dioxin,
were identified as contaminants of this herbicide mixture (TCDD was formed as a
by-product in the production of 2,4,5-T).

The average concentration of TCDD in AO was 13 mg/kg [2-4]. Unlike the sub-
stances 2,4-D and 2,4,5-T that decompose relatively quickly (within months), dioxins are
more stable and persist in the environment for decades. It is apparent that the concentra-
tions of dioxins applied during the war in Vietnam have persisted in the environment until
now.

A Luoi (formerly known as A Luoi Valley) is a rural district of Thua Thien-Hue
province, located in the North Central Vietnam, in the high mountains of the A Luoi
valley bordering Laos. The Aluoi Valley was one of the strategic focal points of the war
in Vietnam. This was an integral part of the Ho Chi Minh trail where was used as the
transported road weapons and foods for Vietnam Army. Therefore, Aluoi was heavily
sprayed from approximately 1965 to 1970 principally with Agent Orange and to a lesser
extent, Agent Blue and Agent White (Fig.1). In addition The US Army has been used the
former military A So airbase to located in Dong Son commune of A Luoi district, to store
herbicides [4-6].

Various adverse effects of dioxins on human health have been reported including:
cancer risk, immune deficiency, reproductive and developmental abnormalities, central
and peripheral nervous system pathology, endocrine disrup-tion, decreased pulmonary
functions and bronchitis, altered serum testosterone level, eyelid pathology, nausea,
vomiting, loss of appetite, skin rashes, hypertrichosis, liver damage, elevated serum
cholesterol and triglycerides, and enamel hypomineralization of permanent first molars in
children [7-10]. An increased risk of mortality was associated with high levels of expo-
sure to dioxins. Health consequences for Viet-nam war veterans exposed to Agent Orange
sprays, such as an increased risk of prostate cancer and immunotoxicological effects are
frequently discussed in this context [11-13].

Investigations on dioxin contamination levels were usually conducted in hot spot
areas such as Dang Nang and Bien Hoa. However, very few studies have been conducted
in rural areas like A Luoi, only one of Hadfield's was conducted in 1996-1999. Hadfiel
have been found TCDD concentration in the environment (muddy soil, organisms) and
even in the blood of people living in A Luoi [9].

In this study, an effort was made to provide a better understanding the current dioxin
contamination in A Luoi district after 50 years the war ended.
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Fig.1. Map of herbicide spraying in A Luoi valley [2]

At the same time, the characteristics of dioxin source and their spreads in this area
are identified. The results will help to identify the extension and scale of the contamina-
tion and thus provide useful information for environmental remediation and effect miti-
gation measurements in this area.

2. Materials and Methods
2.1.Sampling

This study was conducted in April and May 2014 with 40 sampling sites in the
contaminated areas of A Luoi. The sites were divided into zone A (28 sites) and zone
B (12 sites) with the approximate areas of 51,200 and 107,300 m?, respectively (Fig.
2). The topography of zone A (579.5 m, on average) appears to be higher than zone B
(578.5 m, on average). During the Vietnam War, zone A was storage for herbicides;
therefore, soil samples were collected in zone B in order to assess the transport of
PCDD/Fs from zone A to zone B. Among 40 sampling sites, four sites (A6, A13, Al5
and B4) are bomb craters, where four surface sediment samples (0—10 cm) were col-
lected using a stainless-steel Ekman dredge following USEPA sampling method. All
samples were transferred into pre-cleaned glass jars to be transported to the laboratory
and kept at —20 °C until pretreatment and analysis.
2.2 Analysis of PCDD/Fs

Analytical procedure for seventeen 2,3,7,8-substituted PCDD/Fs followed US EPA
method (M.1613) with minor modifications considering available recent advanced tech-
niques. All modifications were adequately validated prior to regular usage. The soil and
sediment samples were dried at room temperature, crushed and sieved to b1 mm. Briefly, 2
g of sample was then spiked with 1*C-PCDD/Fs surrogates and ex- tracted by pressurized
liquid extraction in 60 min with DCM:hexane (10:90, v/v) at 120 °C and 1700 psi.
Cleanup steps were performed by the Fluid Management Systems (FMS, USA) following
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the recommended procedure by the manufacturer (FMS, 2008) and were validated in our
laboratory. Basically, pre-packed silica column (Silica #°CBS-ABN-STD, FMS), alumi-
na column (Alumina #PCBA-BAS-011, FMS) and carbon col- umn (Car-
bon#PCBC-CCE-034) were used for cleanup and fractionation of PCDD/Fs. Finally,
13C-labelled recovery standards were added to the concentrated aliquot of the sample and
further evaporated under gentle nitrogen stream to 20 uL prior to analysis.

Data were obtained in the selected ion record mode using gas chro- matography
(Agilent 7890A, Agilent, USA) coupled with high- resolution mass spectrometer
(Micromass Auto Spec Ultima system, Waters, UK). Separation and quantification
were conducted using a DB5-MS capillary column (60 m x 0.25 pm, i.d. x 0.25 pum film
thickness, J & W Scientific Inc., Folsom, CA). The oven temperature program was set
as follows: 140 to 220 °C at 5 °C/min, kept at 220 °C for 16 min, in- creased from 220
to 235 °C at 5 °C/min, kept at 235 °C for 7 min, in- creased from 235 to 330 °C at
5 °C/min and kept at 330 °C for 4 min. The injector and interface temperatures were
set at 290 and 250 °C, re- spectively. The mass spectrometer was operated with a
resolution N10,000 and positive electron impact (EI) conditions.
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3.Results and Discussion
3.1. Concentration of PCDD/Fs in soil and sediment samples

The TEQ concentrations of PCDD/Fs measured in surface soil and sediment sam-
ples collected in the study area are presented in Fig. 2. The spatial distribution of mass
concentrations measured in soil sample is shown in Fig. 2. Generally, the average con-
centration of PCDD/Fs measured in soil collected in zone A (852 + 864 ng kgdw—1 or
91.1 £167 ng TEQ kgdw—1) is considerably higher than that collected in zone B (689 +
468 ng kgdw* or 28.7 + 28.8 ng TEQ kgdw ). The concentrations of PCDD/Fs meas-
ured in soil collected in zone A ranged from 95.0 to 3322 ng kgdw * (4.58 to 746 ng TEQ
kgdw1),while the concentrations of PCDD/Fs found in zone B were in the range of
80.8-1613 ng kgdw! (2.70-89.0 ng TEQ kgdw™). The higher concentration of
PCDD/Fs measured in zone A compared with that in zone B might be due to the fact that
zone Awas the herbicide storage area during the Vietnam War. The spatial distribution of
PCDD/Fs suggests that PCDD/Fs diffuse from the central area of zone A to surrounding
area (including zone B, which is of lower elevation compared with zone A).
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Additionally, the TEQ concentrations measured in sediments collected from bomb
craters in both zones A and B were in the range of 22-358 ng TEQ kgdw . The average
mass concentration of PCDD/Fs measured in sediments collected in both zones was 2831
+ 1625 ng kgdw?, (in the range of 497-4534 ng kgdw 1), which is significantly higher
than that measured in soil samples (802 + 768 ng kgdw™). The results reveal that
PCDD/Fs were strongly accumulated in bomb craters, which might result from the
drifting of surface soil between close-by areas during storm evens. Similar result was
reported by [14] for soil and sediment
collected in Ya-Er Lake area,whichwas heavily polluted by PCP-Na production.

The results obtained from the study conducted by [14, 15] also indicated that the
higher accumulation of PCDD/Fs and other pollutants in sediment compared with that in
soil was related to organic carbon (OC) content and particle size.[15] indicated that OC
content measured in sediment was higher than that in soil, while the high POP levels
accumulated in soil were associated with its high levels of OC content [16-18]. Therefore,
the higher OC content and particle size of sediment might result in the higher levels of

PCDDI/Fs in sediment compared with that in soil.
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Fig. 3. Spatial distribution of PCDD/Fs observed in soil samples
collected from A-So former airbase

In zone A, the highest mass concentrationwas found at A5 (3322 ng kgdw 1), fol-
lowed by A14 (3296 ng kgdw ) and A26 (3296 ng kgdw 1), while in zone B, the highest
mass concentration was measured at B7 (1623 ng kgdw 1), followed by B3 (1338 ng
kgdw™?) and B8 (1150 ng kgdw ™). For the TEQ concentrations, the highest value was
found at A14 (746 ng TEQ kgdw 1), followed by A9 (496 ng TEQ kgdw ). These levels
were significantly lower than the highest concentration measured in the Bien Hoa's AO
hotspot (up to 962,000 ng TEQ kgdw ). However, these levels were comparable with
many samples collected in AO hotspots of Da Nang and Bien Hoa (9, 13). Furthermore,
the concentrations of PCDD/Fs in these samples exceeded the standard limit of 300 ng
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TEQ kgdw, issued by the Vietnam National technical Regulatory
QCVN:45/2012/BTNMT [19]. Therefore, this area needs to be remediated before other
land-use plans are to be devised. Further, three samples collected in zone A (Al12, Al2,
A11) showed higher concentrations (138 to 195 ng TEQ kgdw?) than the standard limit
of 120 ng TEQ kgdw ™, which is regulated for soil to be used for farming/gardening
purpose (MONRE, 2012). All samples collected in zone B showed PCDD/Fs levels lower
than100 ng TEQ kgdw . Many samples (including A4, A7, A15, A19, A16, B3, B4, B7
and B10) showed PCDD/Fs concentrations higher than 40 ng TEQ kgdw ! (standard limit
for soil to be used for short-term crops) (Vietham MONRE, 2012). Furthermore,
PCDD/Fs

Concentrations measured in most of soil samples (excluding B12) collectedwere
higher than the limit of 4 ng TEQ kgdw ! issued by Canadian Environmental Quality
Guideline [20] for agricultural, residential, commercial and industrial purposes. The TEQ
concentrations of PCDD/Fsmeasured in surface soil samples

collected from A-So airbase ranged from 2.7 to 496 ng TEQ kgdw *,which were
comparable or even higher than those reported by [21] for surface soil samples collected
in 1999 (4.9-360 ng TEQ kgdw1). This result indicates twenty years after the first in-
vestigation, PCDD/F contamination in A-So airbase did not significantly improve.
Therefore, remediation projects are urgently needed to mitigate the transport of PCDD/Fs
to other regions surrounding A-So airbase.
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Fig.4. PCA score plot of 2,3,7,8-substituted PCDD/Fs.

3.2. Contribution of other suspected sources to PCDD/Fs in soil and sediment

PCA analysis based on the relative contribution of PCDD/F indicates that the first
three PCs (eigenvalue N1) accounted for 74.0% of the total variability in samples. Results
of PCA analysis of PCDD/Fs in potential sources and soil and sediment samples are
presented in Fig. 4. The PCA score plot based on the relative contribution of
2,3,7,8-substituted PCDD/Fs reveals that suspected industrial sources including PCP-Na,
PCP, MWI, EAF and SCS were separately located, and other samples gathered into one
group composing all soil samples collected in this study and two AO hotspots in Vietnam.
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Interestingly, three ambient air samples were located in the same group with soil samples
[14-18]. The result indicates that PCDD/Fs in soil and sediment samples collected were
more related to AO used many years ago and PCDD/Fs deposition from ambient air.
Furthermore, the results also reveal that no suspected industrial-related sources might
contribute to PCDD/F contamination in soil and sediment.

4. Conclusions

Based on the investigation of PCDD/F occurrence in soil and sediment samples
collected from A-So airbase, it is concluded that the level of PCDD/Fs contamination in
the airbase has not improved much since the first investigation conducted 20 years ago.
The TEQ concentrations measured in 40 soil and sediment samples ranged from 2.7 to
746 ng TEQ kgdw %, which would need appropriate remediation before the land can be
used for agricultural and/or living purposes. The concentrations of PCDD/Fs observed in
zone Awere higher than those in zone B and similar distribution of PCDD/Fs in surface
soil and sediment collected from both zones A and B suggest that PCDD/Fs were shifted
fromzone A to zone B through surface soil erosion. However, the distributions of
PCDD/Fs in soil layers collected in zone A significantly differed from those in zone B.
Different distributions of PCDD/Fs in different soil layers were found for zone B, while
similar distributions of PCDD/Fs were found for zone A. The top soil layer (b1 m) was
found to contribute 81-95% to the total PCDD/Fs in the study area, indicating that re-
mediation projects should focus on this layer. The predominance of 2,3,7,8-TCDD and
results obtained from PCA analysis indicate that AO is the main source of PCDD/Fs
contamination. Urgent and appropriate methods should therefore be devised for effective
isolation and removal of PCDD/Fs. This study can be of value in (i) enriching the mate-
rials of AO contamination status for land-use management and planning, and for the prote
tion of the ecological environment; (ii) conveying information about PCDD/F contami-
nation to the public; and (iii) calling attention for more research effort focusing on the
impacts of PCDD/F contamination on human health and wellbeing in the study area and
its surrounding.
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Nghién ciru dé xuit cong nghé xir Iy nwéc thaiy té nhiém xa
bénh vién Vietsing

Nguyén Thi Thay Hang
aVi¢n Vat ly — Vién Han 1am Khoa hoc va Cong nghé Viét Nam

Ngay nop bai:11/3/2020; Ngay chip nhan:15/10/2020; Ngay ding bai: 20/11/2020

Tom tat

Hién nay trén dia ban Ha Noi cac bénh vién I6n dang bi qua tai dac biét la cac bénh vién
chuyén khoa vé ung budu. Nham giam thiéu tinh trang trén Cong ty C6 phan Y hoc Rang Dong
thuc hién dau tu xay dung Bénh vién VietSing cd 19 khoa kham chira bénh. Ngudn nuéc thai
phét sinh ciia bénh vién gom nudéc thai sinh hoat va nudc thai y té tir cac phong diéu tri, phong
vé sinh ciia bénh nhan va can bo lam viéc tai bénh vien. Bac biét 1a tai phong diéu tri hda chat
khoa ung bu6u, phong rira anh x-quang... s& phat sinh nuéc thai chira phong xa. Day 1a nguon
nudéc thai dic thu rat nhay cam va kho xtr Iy. Theo théng ké, khoang 44% céac bénh vién trén ca
nude c6 hé théng xur Iy nude thai y té, tuy nhién duoc thiét ké da lau, cong ngh¢ chua dam bao,
bién phap xt ly nudc thai nhiém xa con han ché... Bai bao budc dau dé xuit so bo cong nghé xu
Iy nuéc thai y té nhidm xa tai Bénh vién da khoa Vietsing dé tim cach khong che 6 nhiém ngudn
thai nay. Pay 1 co so cho cac giai phap xu Iy nudc thai y té tai cac don vi y té ¢6 quy mo vira
va nhé (<500 giudong bénh).

T khoa: bénh vi¢n, nwdc thdi, phdng xa

1. Giai thiéu chung

Hién nay, toan cau cd 23 triéu ngudi dang mic ung thu, mdi nam c6 hon 14 triéu
ngudi Mac mai va 8,2 tridu nguoi tir vong. Viét Nam ciing 1a mot trong s6 nhitng nuéc
co ti 186 mic ung thu cao trén thé giéi (thuoc nhém 2), mdi nim cé khoang 115.000
ngudi chét vi ung thu, twong tmg 315 ngudi/ngay. Tir nhu cau dé, Cong ty C6 phan Y
hoc Rang Pong thyc hién dau tu xay dung Bénh vién Vietsing t6 chirc thanh 19 Khoa
chuyén nghanh, trong dé6 Khoa u buéu ¢ nhiém vy “kham, phat hién, diéu tri, tw van va
cham soc cho bénh nhan ung budu (ung thu va khdi u)”. Trong qué trinh diéu tri ung thu
bang cac phuong phap vat 1y nhu chiéu xa, xa tri ap sat khdng truc tlep phét sinh nudc
thai phong xa. Tuy nhién c6 mot lugng nudc thai phét sinh gian tiép tir phong diéu tri
hoa chat, nugc rira chan tay, dung cu, sinh hoat cua bénh nhan va can bo lam viéc tai
khoa c6 chira phdng Xa. Loai nudc thai nay tuy co 50 luong khong 16n nhung tiém an
nhleu nguy co gly cac rui ro sy b v6i moi truong, can thiét phai xir 1y trude khi thai ra
nguon tiép nhan.

Bai bao budc dau tap trung dé xuat so bd cong nghé xtr Iy nudc thai y té nhiém xa
tai Bénh vién Vietsing dé tim cach khéng ché 6 nhiém ngudn thai nay. Pay 1a co so cho
cac giai phap xtr 1y nude thai y té gdbm ca nudc thai nhiém xa tai cac don vi y té co quy
mo vira va nho (<500 givong bénh).

1 T4c gid lign he:
Email: nguyenhang214@gmail.com
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2. Co sé lwa chon day chuyén cong nghé xir Iy nwéc thai (XLNT) bénh vién
Vietsing
2.1. Thanh phdan va tinh chadt ciia nwéc thdi bénh vign

Tham khao cac bénh vi¢n c6 cung quy md va ché d6 van hanh, nudc thai bénh
vién 6 thanh phan va tinh chit gan giéng nude thai sinh hoat dé thi, tuy nhién 6 chura
mot s6 thanh phan 6 nhidém dic trung. Nghién ctru thanh phan nudc thai mot sé bénh
vién ¢ XanhPecbua (Nga) cho thdy ndng d6 dao dong trong cac gidi han sau COD 102 —
141 mg/L, SS 180- 343mg/L, amoni (N) 23-63,1mg/L, chi s coli 55x107 (Glenn F.
Knoll, 2010).

Nghién ctru ciia TS. Ngd Kim Chi, nudc thai bénh vién c6 cac chi sé dic trung
BOD 180-280mg/L, COD 250-500mg/L, SS 150-300mg/L, H>S 6-8mg/L, T-N 50-
90mg/L, T-P 3-12 mg/L, coliforms 105-10° MPN/100mL (Ngd Kim Chi, 2010).

Tai cac nghién ctru trén, budc dau dé cap dén chat phong xa trong nudc thai, tuy
nhién moi ding & mac néu ngudn phat sinh nhung chua dé cap dén chang loai, thanh
phan, khéi luong... dé 1am co s& xay dung cac bién phap xu ly phu hop.

Nudc thai bénh vién xudt phat tir cac thiét bi vé sinh va sir dung nudc trong cac
khu nha vé sinh, nha tim, gidt giti... Phan 16n cac loai nudc thai nay c6 ham lugng chat
hitu co va can lo ling cao, chta nhiéu khuan gy bénh. Trong mot s6 bo phan kham
bénh va diéu tri bé“mg phuong phép vat Iy nhu X-quang, chiéu xa... c6 thé hinh thanh
mot luong nho nude thai chira cac chat 6 nhiém phong xa dic trung.

Theo Thuyét minh Dy &n Bénh vién Vietsing, du tinh lugng nuéc thai ciia Bénh
vién 1a 460 m®ngay dém bao gom nudc thai sinh hoat va nuéc thai y té (gom ca nuéc
thai nhiém xa) (Bénh vién da khoa Vietsing, 2017). Udc tinh s6 luong bénh nhan diéu
tri tai khoa Ung budu 16n nhat 12 ngudi/ngay, ude tinh lugng nude sir dung 300 lit/ngay
dém, tuong duong véi 3,6 m¥/ngdy, nudc thai tinh bang 100% luong nudce cip. Thude
su dung tai khoa ung budu cua Bénh vién 1a Floodoxyglucose (18F) (INN), hodc
fludeoxyglucose F18 (USAN va USP), thuong duge goi la fluorodeoxyglucose va viét
tat 1a 18F hayl8F-FDG, 1a mot duoc pham phong xa duoc st dung trong diéu tri ung
thu voi thoi gian ban phan hiy phong xa 1a 105-114,8 phit (Nguyén Cong Dtrc, Nguyén
Thi Phuong Nam, nnk 2013).

[ Cong thuc cdu tao cua Fludeoxyglucose (FDG) I

OH

HO
HO

Hinh 1. Cong thic cdu tgo cia Fludeoxyglucose (FDG)
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Tuy nhién mot sé nghién ctu lai cho rang: khoang 80% hoat dong cua flo-18 van
con trong md té bao va tiép tuc duoc thai trir voi thoi gian ban huy 110 phat; mot phan
nho khéc cta 18F-FDG, chiém khoang 20% tong hoat dong floine-18 s& duoc bai tiét ra
ngoai voi thoi gian ban phan hiy nhanh 1a khoang 16 phut (B xay dung, 2008), (Vién
strc khoe nghé nghiép va moéi trudng, 2004). Do d6 nudce tiéu ciia bénh nhin sau mdi lan
xa tri s€ cd chira phong xa, dac biét trong vai gid sau khi sir dung 18F-FDG. Vi vy can
thiét phai xur 1y tach biét ngudn thai dé han ché tac dong bat loi dén cac ddi twong nhay
cam dac biét 1a tré so sinh, tré¢ em, phu nit ¢6 thai.

2.2. Co 6 lwa chgn cdng nghg XLNT nhiém xa bénh vign Vietsing

Trén thé gidi ciing nhu Viét Nam 4p dung nhiéu giai phap cong ngh¢ khac nhau
dé xu ly an toan va triét dé nudc thai dam bao tiéu chuan, quy chuan méi truong. Tuy
nhién hau hét cac hé théng XLNT cua cic bénh vién tai Ha Noi noi riéng va Viét Nam
n6i chung méi chi tap trung XLNT y té théng thuong, chua chua trong dén cac yéu tb
nhu nude thai nhiém xa.

Céc yéu tb tac dong dén lya chon cong nghé xir Iy nuéc thai 1a: quy mé, kinh phi
va quan trong nhat Ia thanh phan va tinh chat caa nudc thai. Sau khi khao sat thyc té dia
hinh hién trang, kiém HTXLNT trong thiét ké co s& cho thdy, Bénh vién di quy hoach
xay dung HTXLNT cho toan Bénh vién nhung nudc thai nhiém phong xa chua dugc
tach riéng. Bong thoi khi sir dung cong nghé hoa sinh két hop, nudc thai phong xa s&
khong duogc xir ly. Bai béo nghién ciru va dé xut lya chon cong nghé XLNT nhiém xa
la tach riéng ngudn thai va xu Iy bang bién phap ban ra cin ct theo phan loai chat thai
phdng Xa ciia co quan nang lugng nguyén tir Quéic té (IAEA). Trong 8 phuong phap xir
ly chat thai phong xa, thi ban ra 1a phuong phap don gian va tiét kiém chi phi nhat, tuy
nhién mau chdt ciia phwong phap nay 1a phai xac dinh dwoc quy luat, thoi gian phan ra
cua loai phéng xa su dung. Ban ré la qua trinh hat nhan caa cac nguyén tir phong xa co
khdi Twong 16n ty v thanh cac manh hat nhan c6 khéi luong nhé hon, 1am giam dan
tinh chét cia ngudn phong xa twong ng véi giam muic do tac dong ddi véi con nguoi
va hé sinh thai.

Hinh 2. Minh hea qué trinh phan rd 18F-FDG
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Tuy nhién thoi gian phan ra caa 18F-FDG con phu thudc vao nhiéu yéu té vi du
nhu: chudi phan rd phong xa cua hat nhan me, su tuong tac ciia phong xa véi vat chét,
hiéu tmg quang dién... Trong pham vi nghién ctru ndy tam sir dung thoi diém phan ra
hoan toan cua 18F-FDG la 120 pht, két hop véi s6 liéu caa don vi cung cip dugc pham
1am co s¢ d& xuat xay dung HTXLNT nhiém phéng xa.

Co quan ning luong nguyén tir Quic té (IAEA) chia chit thai phong xa lam 5 loai
theo thoi gian phan rd. Loai 1: Chat thai phdng xa c6 chu Ky bén ra dai ngay, mac hoat
d6 phéng xa cao; sau d6 giam dan vé thoi gian va muc do tir loai 2 dén loai 5; Loai 5:
Chat thai phéng xa c6 chu ky ban rd ngin ngay, mac hoat do phong xa thap. Nhu vay
khi di chiéu, nuéc thai phong xa Bénh vién Vietsing thudc loai 5 véi thoi gian ban ra
khoang 120 phiit. Py 1a co so dé xay dung bién phap xir Iy nudc thai.

3. Pé xuit bién phap xir Iy nwéc thai y té Bénh vién Vietsing

Nguén nudc thai phat sinh tir bénh vién phan 16n tir nha vé sinh, khu vuc rira dung
cu, nha an, khu phéu thuat, diéu tri, kham, chira bénh, xét nghiém, giat gia.. . Néu khong
duge xtr 1y trit dé trude khi xa thai ra moi truong sé lam mat cAn bang hé sinh thai
trong nguén nudc, va gy anh huong nghiém trong dén sic khoe con nguoi, tao nén
nguy co 6 nhiém, 1ay lan dich bénh cho cong dong. Pic biét nude thai nhidém xa néu
khong duoc xtr ly xa truc tiép vao nguon tiép nhan s& gay chét mot sé loai dong vat va tac
dong tich 1y co the gay dot bién gen va phat trién theo chiéu hudng bat loi.

Chinh vi tam quan trong d6 ma bai bao dé xuit dau tu xay dung Hé thong XLNT
hién dai bao gdm ca nudc thai nhiém xa, dwgc diéu khién ty dong véi cong suit van
hanh 1én dén 600 m*/ngay dém, dam bao xu Iy toan bd luong nudc thai phat sinh ca vé
thanh phan va tinh c_hét trong qua trinh hoat dong cia Bénh vién.

Nude thai v té MNudc thai 3:_té Nwdc thai xi Nude thai Murdc 1_ha_1 nha
(nhiém phéng xa) (khéng nhiém tigu tam. gift beép
phoéng xa)
Bé xir If nuwdc Song, i chin Bé twr hoai 3 Xir I cuc b Thiét bi loc
tha: phong xa rac ngan 1104 m*/ngav tach dau m&
108m?

h h 4 h h 4

Thué dom vi thn Hé théng XILNT céng suit
gom, X Iy 600 m¥/ngay dém

!

Muwong thohit mirde khu viee phia Péng
D dn

Hinh 2. So dé hé théng thu gom nuéc thai Bénh vién

H¢ thong xiv Iy nwdc thai nhiém xa:

Hién phuong phap ban ré la bién phap don gian, hiéu qua va phu hop véi diéu
kién ctia mot nuéc dang phat trién nhu Viét Nam. Két hop v0i s0 liéu tinh toan vé thoi
gian ban ra cua 18F-FDG la 120 phut, dé xuat tach riéng ngudn thai phong xa va xur 1y
bang phuong phap ban rd. Nudc thai nhiém phong xa phat sinh tir khoa u budu bao
gdém: nudc tir hoat dong rira chan tay, rira dung cu, tim giat, vé sinh ciia bénh nhan va
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CBCNV lam vi€e tai khoa ung budu theo wde tinh la khoang 3,6 m3/ngély, thu gom theo
hé thong duong 6ng riéng biét dan vé bé chira. D& xuat xay dung bé chtra nudc thai
phong xa dudi hé théng tang ham véi dung tich khoang 5m®. Sau d6, nude thai tir bé
chira 5m® dugc bom vao bé XLNT phong xa dé xir 1y bang phuong phap ban ri.

Céu tao bé XLNT phéng xa: Vi thoi gian ban phan ri cta 18-FDG 1a 120 pht.
Xay dyung bé chira nuéc thai phong xa co dung tich 108 m®, chia 1am 4 ngan, (thoi gian
lru nuée cua ca hé théng duoc khoang 30 ngay).

Nguyén 1y hoat dong: Nudc thai tir bé chira 5 m® dugc bom vao ngin dau tién
clia bé XLNT phong xa, sau thoi gian luu chira, tu chay sang ngan thtr 2, 3, 4. Thoi gian
luu nude tai moi ngan khoang 5-7 ngay dam bao toan bo ham luong phong Xa coO trong
nude thai da du()’c ban rd hoan toan. Ket cAu bé chira nudc phong xa 5m?® va bé XLNT
phong xa 108 m®: Xay bang bé tong cdt thép M200, bén trong 6p tam chi day 1,5 mm
xung quanh va day bé. Chi tiét ban v& dugc thé hién tai hinh 3.

NGAN TRAN CHI

ONG VAO Dn-80
ONG BOM RA Dn-80 _

|
o
o
@
v . Sl B
o
o
.
=3 ) W
&~ :
8! 200 800 200
T 100

Hinh 3. Bdn vé mé ti bé XLNT nhiém xa

Trong qué trinh thi cong bé chira, bé XLNT phong xa bén canh viéc xdy dung
theo diing kich thudc va cao do thiét ké thi can thiét d6 bé tong xung quanh bé dé khong
ché qua trinh thdm thau, sau do trat vira bé tong va sir dung tim chi bé day 1,5 mm op
xung quanh dé ngan khong cho phong xa phét ra bén ngoai. Pay 1a diém khac biét co
ban va mau chét trong hé thong xtr Iy nude thai phong xa.

Nudc sau khi qua bé XLNT, chat phong xa da dugc phan ra hoan toan (khong con
kha niang gay nguy hai ddi voi con nguoi va hé sinh thai) dugc din vao vao hé thong
XLNT chung cua Bénh vién theo cong ngh¢ hoa sinh thong thuong. Nudce thai dau ra
dap mg quy chuan QCVN 28:2010/BTNMT (quy chudn ky thuat quc gia vé nudc thai
y t€). Dbi voi bun thai tir bé 5 m, bé 108 m®, dinh ky thué don vi c6 chuc nang thu
gom va xir Iy chat thai nguy hai dén van chuyen xir 1y, tan suat khoang 3-6 thang/lan.

Cac cong nghé xu ly chat thai phong xa khac déu co chung uu diém 1a xur 1y va 6n
dinh dugc chat thai thi mdi phuong phép lai c¢6 nhugc diém riéng, vi du nhu: chon lap
dudi long dat hoac dai duong — nguy hlem cho nhiing thé hé sau; tai ché bang cac bién
phap dong ran — chua xir Iy dugce ngudn thai; dét trong cac 16 chuyén dung — ton kém
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chi phi va hiéu suit sir dung 10 khong cao. Nhu véy viéc xir Iy bang phwong phap ban ra
duoc coi 1a hiru hi€u doi véi loai hinh nudc thai phong xa bénh vién.

4. Két luan

Hién nay, di d6i v6i su phat trién cua khoa hoc k¥ thut di c6 nhiéu phuong phap
diéu tri ung thu chiéu xa, xa trj ap sat... Tuy nhién, nhugc diém cua cac phuong phap
nay 13 phat sinh mot lwong nudc thai nhiém xa chil yéu tir qua trinh vé sinh cta bénh
nhan. XLNT bénh vién la mot ndi dung khong mdi, tuy nhién khi nude thai c6 nhiém
phong xa lai 1a mot van dé khong don gian. Hién nay trong quy trinh XLNT chung cua
cac bénh vién ngudn thai nay chua duoc phan tach va xir 1y riéng, vi vy tiém an nhiéu
nguy co ddi véi strc khoe va moi trudng.

Can ctr vao loai thudc st dung tai khoa ung budu 18-FDG, 1a duoc chat phong xa
duy nhat dugc co quan thude va thuc pham Hoa Ky phé chuan trong diéu tri ung thu, dé
xuat XLNT phong xa tai Bénh vién Vietsing bang phuong phap ban ri. Tinh toan va
xay dung duogc biéu dd ban 1 cua 18-FDG 1a T = 120 phut, ddi chiéu véi s6 liéu cua
don vi cung cép duoc pham (T = 105-114,8 phut), lam co s tinh toan kich thudc bé va
thoi gian luu chura.

Dé xuat xay dung 02 bé luu chira: Bé 5 m® ¢6 chuc nang thu gom luu chira toan
bd lwong nude thai phat sinh trong ngay, bé XLNT véi dung tich 108 m® dugc chia 4
ngan, thoi gian luu nude tai méi ngan khoang 5-7 ngay, dam bao chira toan bd nudc thai
trong vong khoang 30 ngay. 02 bé dugc xay dung dudi ting him, ciu tao bé tong cot
thép, c¢6 trang chi day 1,5 mm xung quanh dé ngin khong cho phong xa phat ra bén
ngoai.

Sau thoi gian Iuu chira dam bao thanh phan phong xa c6 trong nudc thai phan ra
hoan toan, tiép tuc d4u ndi vao hé théng XLNT chung ctia Bénh vién dé dam bao nude
thai dau ra dép ung quy chuan QCVN 28:2010/BTNMT trude khi thai vao ngudn tiép
nhan.
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Nghién ciru dé xuit phwong an cai tao va phuc hdi méi trudng cum mé da
Binh Hoéa & x4 Hoa An, thanh pho Bién Hoa, tinh Pong Nai

Nguyén Tri Quang Hung?, V5 Truong Nhu Thuy?, Nguyén Minh Ky
Truong Dai hoc Nong L&m TP. Ho Chi Minh, Viét Nam

Ngay nép bai: 9/3/2020; Ngay chap nhan: 26/10/2020 ; Ngay ding bai: 20/12/2020

Tom tit

Muc tiéu ciia nghién ciru nham danh gia hién trang va dé xuat phuc hdi méi trudng cum
mo da Binh Hoa ¢ Xa Hoé An, thanh phd Bién Hoa, tinh Bong Nai. Trong do6, noi dung tap
trung nhan dién cac Van dé tén dong cua cdng tac bao vé maéi trudng va sir dung quy dat sau
dong ctra mo dé dé xuat phuong an cai tao, phuc hoi méi truong phi hop bdi canh dia phuwong
theo xu hudng phat trién bén virng. Nghién ctiu sir dung phuong phéap phan cap thir bac (AHP)
lya chon phwong 4n cai tao va phuc hdi méi truong cum moé da sau khai thac. Két qua chi ra giai
phép phuc hdi méi truong cum moé da Binh Hoé theo phuong an cai tao thanh khu dan cu két
hop tan dung mat nuéc moong khai thac lip dat pin nang lwong mat troi, cung cap dién dan cu
cod tong diém danh gia 1a 73,27. Qua do, cho thdy viéc tan dung tiém nang dam bao quy dat,
phét trién kinh té gdn lién cai tao, phuc hoi méi truong va co sé &p dung ddi véi cac cum mo
khoang san khac trén dia ban tinh Pong Nai theo huéng bén viing.

Tir khoa: Pong Nai, phat trién bén ving, méi trieong, phuc hoi, mé da.

1. Pt van dé

Ngay nay, van dé phat trién bén viing sau hoat dong khai thac mé khoang rat duoc
quan tdm (Kivinen, 2017). C6 thé thiay xu hudng phuc hdi méi trudng cac mé khai
khoéng sau khai thac can thiét gan lién nhu cau phat trién bén viing canh quan (Abad,
2019). Tuy nhién, thyc té van dé cai tao va phuc hdi méi truong (CT&PHMT) sau dong
ctra cac mo khai thac khoéng san chua dugc thuc hign mot céch triét dé, nhat l1a cac
nuge dang phat trién (Nguyén Quang Minh va nnk, 2017). Nhiéu khu vuc sau dong cira,
cai tao phuc hdi méi trudng con bo ngo, chua €0 ké hoach cu thé st dung tiém ning quy
dat. Trong khi, theo nhu quy dinh phép luat vé cai tao, phuc hdi méi trudng ddi voi hoat
dong khai thac khoang san can phai thuc hién dua méi truong, hé sinh thai bi tac dong
Vvé gan trang thai ban dau. Tién hanh khao sét trén dia ban tinh Pong Nai ndi chung,
tong sé luong mo khoang san duoc cap phép khai thac 12 52 mo (S¢ Tai nguyén va Mai
truong Binh Duong, 2018). Trong d6, UBND tinh Pong Nai cip phép 46 mo, chu yéu
la khoang san da xay dung, cat, sét gach ngoi, vat liéu san 1ap; va gém 6 mo khoéang san
do Bo Tai nguyén va Mai truong cap phép hoat dong. Riéng & Bién Hoa la khu vuc co
tiém nang da xay dung 16n va dugc phép khai thac 10 mo da xay dung c6 tong dién tich
394 ha vai cong Suét 9,5 triéu m3nam (S¢ Tai nguyén va Moi truong Binh Duong,
2018). Pay 1a ngudn nguyén vat liéu da xay dung co Chat lugng dam bao st dung duoc
cho cac cong trinh trong diém nhu san bay, dudng cao tbc, bé tong chat luong cao. Tuy
vy, Xem xét truong hop cu thé ¢ dia phuong cho thay nhu cau bic thiét can quan tam
hon nita hoat dong cai tao, phuc hdi canh quan va chirc ning méi truong sau khai théc
khoéng san. Xuat phat tir 46, dé tai “Nghién citu dé xudt phwong dn cdi tao va phuc hoi

L Lién hé tac gia:
Email: nmky@hcmuaf.edu.vn
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méi truong cum mo dd Binh Hod ¢ x& Hoa An, thanh pho Bién Hoa, tink Pong Nai”
dugc thuc hién nham muc tiéu dua ra phuong an CT&PHMT, tan dung tiém nang phat
trién quy dat cho khu vuc.

2. Phuwong phap nghién ciu
2.1. Péi twong nghién crru

Hoat dong sau khai thac, cai tao moéi truong cum moé da Binh Hoa ¢ xa Hoa An,
thanh phd Bién Hoa, tinh Bong Nai. Tong dién tich khu mo rong 40 ha, dién tich moong
khai thac 15 ha.
2.2. Phwong phap nghién ciru

2.2.1. Phuong phéap thu thap s liéu va thuc dia

Co s dir liéu thu thap gom cac yéu to ty nhién, diéu kién kinh té - x& hoi, céc loai
ban d6 nhu dia giéi hanh chinh, ban d6 quy hoach sir dung dat. Tir d6, lam co so tién
hanh thuc dia dé nhan xét, danh gia lam co so cho cong tac khao sét thuc dia cac ton
dong, han ché va nguyén nhan can khic phuc.

2.2.2. Phuong phap ma tran va chuyén gia

Phuong phap ma tran liét ké cac hoat dong phat trién va nhan té méi trudng co thé
bi tac dong (Clark et al., 1978). Bang ma tran di chiéu tung hoat dong cua du &n voi
cac thong s6 hodc thanh phan méi truong dé danh gia mbi quan hé nhan qua. Phuong
phap nay str dung kién thtc va kinh nghiém cua 6 chuyén gia thudc linh vuc tai nguyén
khoéng san va méi trudng dé phan tich, danh gia céc tac dong.

2.2.3. Phuong phap cong trong sb don gian (Simple Additive Weighting — SAW)

Phuong phép trong so6 cong don gian 1a phuong phép phd bién va d& st dung
(Yingming, 1999). Phuong phap nay dua trén Iy thuyét gia tri da thudc tinh va gia
thuyét vé& su doc 1ap cua cac thudc tinh. SAW sang loc bo tiéu chuan so bo theo céc
chuan muc nhu: Phi hop véi chinh sach; Sy ¢6 san s6 liéu; Su don gian, dé hiéu; Tinh
nhay cam; Tinh chinh xac; Tinh cu thé; va Su tin cay.

2.2.4. Phuong phap phan tich da tiéu chuan (Multi-Criteria Analysis - MCA)

Phuong phap phan tich da tiéu chuan (MCA) la cdng cu duoc phét trién dé giai
quyet cAc van dé da muyc tiéu c6 lién quan ti chat lugng va s6 luong trong qua trinh
dua ra quyét dinh (Shen et al, 2015). MCA danh gia muc do quan trong cua tung tiéu
chuan lién quan va phan anh sy quan trong Ién viéc dua ra quyét dinh cu0| cuing. Cu thé,
sir dung phan cap thir bac (AHP: Analytic Hierarchy Process) dé ra quyét dinh da tiéu
chuan duya trén so sanh cap cua cac giai phap va hiéu qua cua ching dbi véi tiéu chuan.
Qua trinh danh gia sir dung ma tran so sanh cap vai thang diém 9, xac dinh trong sb dua
trén vector riéng ang voi gia tri riéng 16n nhat, sau d6 kiém tra hé so nhat quan. Cudi
cling, tat ca cac trong s6 duoc tdng hop lai dé dua ra quyét dinh tét nhat (Saaty, 2008;
Shen et al, 2015). Quy trinh thyc hién AHP gom (i) Budc 1: Phan ré céc tinh hudng phi
ciu tric thanh cac phan nho; (i) Budc 2: Tién hanh xay dung cay phan cip duya trén
cac tiéu chuan va kha nang lua chon; (iii)_Budc 3: Gan céc chi sé cho nhitng so sanh
cha quan vé mirc @6 quan trong cua céc chi tidu trong viéc ra quyét dinh, xay dung ma
tran so sanh cho céc tiéu chuan.
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Bdng 1: So sanh mirc dp wu tién (mirc dd quan trong cdc chi tiéu)

Mirc quan Chuan Giai thich
trong mucC
1 Cd san s6 liéu Hai phan c tinh chat bang nhau
3 Phi hop chinh | DPanh gia tiéu chuin ndy quan trong hon tiéu chuan
sach kia mét it

5 Dé hiéu Danh gia tiéu chuan ndy manh hon tiéu chuan kia
Mot tiéu chuan tac dong dén muc tiéu rat manh so

7 Cu thé Véi tiéu chuan kia, su wu thé cia nd da chirng minh
trong thuc té

9 Nhay cam Su quan tr?ng cua thanh phan nay tic dong muc
tiéu cao nhat

2,4,6,8 Chinh xac Dung dé hai hoda véi cac uu tién néu trén
Néu tiéu chuan i c6 mot trén cac gia trj trén khi so

Cac phan s6 Tin cay sanh véi j 6 gia tri nghich dao khi so sanh véi tiéu
chuan i

(iv)_Budc 4: Xac dinh cac trong sé quan trong va cac tiéu chuan cia phuong an:
w; = n/ [T 1 @i 1)

Trong d6 Wi : (v6ii=1,2, ..., n) la trong sb cua timg tiéu chun; aj: 1a gia trj so
sanh cap cua ting tiéu chuan theo hang. Chuan hoa tap trong so6 W = (w1, Wa, ..., wi, ...,
Wh) theo céng thuc:

Wq
WG+ s ¥ S )
(V)_Budc 5: Kiém tra tinh nhat quan (Consistency Ratio — CR). (vi)-Budc 6: Tong
hop két qua va dua ra quyét dinh cudi cung. Néu ty s nhat quan CR < 0,1 Ia chap nhan
duoc; néu CR > 0,1 can danh gia va phan tich lai so sanh cap (Saaty, 2008).

3. Két qua nghién ctru va thao luan
3.1. Nguyén téc va tiéu chi lwa chon phwong dn phuc héi méi trwong cum mé

Viéc tim ra phuong an sir dung dét sau khai thac dugc cac doanh nghiép va co
quan quan Iy quan tdm nhiam gia ting hiéu qua su dung dat sau khai thac (Festin et al.,
2019). Muyc tiéu caa hoan tho 1a dwa mo tr¢ ve voi tinh trang gan nhét so voi trudc kh|
khai thac véi day du cac gia tri vé maéi truong hay gia tri bao ton tu nhién. Qua trinh
sang loc tiéu chi so b dé chon loc tidu chi quan trong anh huéng dén phuong 4n
CT&PHMT @dugc trinh bay ¢ Bang 2.

Dua trén phuong phap SAW, nghién cau chon ra 19 tiéu chuan quan trong dung
dé danh gia trong so. Tiém nang st dung dat sau khai thac phu thudc vao céc yéu té nhu
diéu kién kinh té- x& hoi, yéu t6 ky thuat, méi truong va vian héa (Masoumi et al.,
2014). Do @6, bo tiéu chuan hra chon phuong an cai tao va phuc hdi méi trudong cum
mo da can dam bao nguyén tic phd hop dic diém ty nhién caa khu vuc mo nhu dia hinh
khu mo, thong tin dia chat hay cac tiéu chuan vé méi truong dat, nudc, khong khi.
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Bing 2: Ddnh gid va tinh diém cdc tiéu chudn quan trong (sau ddnh gid so bj)

Cé |Phu Bidm
Nguyén " 2 san | hop | D& | Cu |Nhay | Chinh | Tin |, «
tac Tiéu chuan ) chinh | hiéu | thé | cam | xac cay :(e:{
- ] uan
ligu | sach
Dia hinh 4 4 4 4 |4 4 4 ]4,00
ohy hop | UOC Mat 4 4 4 4 |4 4 4 | 4,00
i u i "n‘: Nudc dudi dat | 4 4 4 |4 |3 3 3 | 342
tﬁcnﬁfen Khi hau 4 4 3 4 |3 3 3 |342
cia moé bong thuc vat 3 3 3 3 3 4 4 3,28
Quy md mo 4 4 4 4 |3 4 4 |385
Dia chat 4 3 3 3 |3 3 3 [314
Phi hop [ Dansé 4 4 3 3 |3 4 4 |357
dic diém | Co sé ha tang 3 4 3 3 |3 4 4 |357
kinh  té | Cong nghiép 4 3 3 4 |4 3 4 |357
xd hoi | St dung dat
khu vuc | truéc khai thac | 3 3 414 3 4 | 357
khai thac | Khu giai tri 3 4 3 3 4 3 3 3,85
Dam bao | MOl trudng nuéc | 3 4 3 3 |3 3 3 [314
am ba% "Moi truong dat - | 3 4 3 3 |3 3 3 |314
an toan mus truon
moi hong khi 914 |3 3 |4 |3 3 3 |[328
Tong R 1o i |4 3 |4 |4 3 4 371
Loi ich chu dau 4 4 3 4 4 4 4 3,85
Pat hicu
.7 | Loi  ich  cong
qua kinh | & 3 4 4 4 |4 4 3 |[371
té cao . . .
Loi ich dia |, 4 3 |3 |3 3 3 |314
phuong

3.2. Phan tich, dé xudt phwong dn cdi tao va phuc héi méi trwong cho cum mé

Hoat dong khai thac khodng san gy tac dong tiéu cuc 1én moi truong va suc khoe
trong suét giai doan (Redondo-Vega et al., 2017). D¢ tim ra phuong an CT&PHMT phu
hop nhat cho cum mo sir dung phwong phép phéan cap tha bac. Qua cac thong tin vé dic
diém cum mo, diéu kién tu nhién kinh té - x& hoi khu vuc, tham khao phuong an
CT&PHMT sau khai thac dé xuat 2 phuong an cho cum mé da Binh Hoa: (i) Phuong
an 1: Cai tao thanh khu du lich, nghi dudng, phu hop véi nhitng mo c6 dia hinh am, c6
ngudn nudc mat va nude dudi dat doi dao, gan cac khu dan cu. (i) Phuong an 2: Cai
tao thanh khu dan cu két hop tan dung mit nudc moong khai thac lap dat tim pin mat
troi ndi, cung cap dién cho khu dan cu. Phuong 4n nay phii hop véi nhitng mo da, sét co
dia hinh &m, ngudn nuéc mat va nude dudi dat doi dao, gan cac khu dan cu, giam thiéu
dugc 6 nhiém, dan cu xung quanh duoc huéng loi tir dy &n, hiéu qua kinh té cao. Trong
nghién ctru ndy, phuong 4an 1 xay dung khu du lich, xac dinh trong sé (W) cac nguyén
tic cho phuong 4n twong tng lan luot 0,39 (tw nhién); 0,28 (kinh té-xa hoi); 0,20 (an
toan moi truong); 0,14 (hiéu qua). Ngoai ra, tinh toan ty sb nhat quan CR = 0,06 (< 0,1)
dugc chip nhan vé tinh hop ly gia tri mirc &6 quan trong cua cac chi tiéu. Panh gia tong
hop trén co s& CAc trong sb cua nguyén tic va cac tiéu chi co két hop véi diém danh gia
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cac chuy@n gia trong van dé khoang san, quan ly sir dung dét va bao vé méi truong thi
phuong an co tong sé 69,14 diém (Bang 3). Diém thanh phan déi véi cac nguyén tic
phu hop diéu kién tu nhién, dic diém kinh té - x& hoi, an toan méi truong va hiéu qua
kinh & Ian luot twong tng 26,25; 19,33: 13,26 va 10,30 didm.
hwong dan 1 — khu du lich

Bing 3: Pdnh gid tong hop

W ] i ] W tisu biém | biém biém
nguyén | Tiéu chuan | Dien giai tiéu chuan chuin PGT tieu nguyén
tac BCG chuan tac
s . | Bia hinh mé phu hop
Biahinhmé | i hinh thee sppskT | 230 | 70 25,2
A Ho6 chira nudc phu hop
Nudc mat v6i SDDSKT 0,17 65 11,05
N}roc dudi NAuorc du;()’l fiat C,ung 0,07 65 4,55
dat cap cho ho chira nu6e
o Khi hau anh huéng dén
0,39 Khi hau muc dich SDDSKT 0,21 70 14,70 26,25
Hé dong | H&  dong thuc vat
thuc vt phong phu hay khéng 0,04 50 2,00
~ ., | Quy m6 mo cO dién
Quy md mo tich pha hop khong 0,08 70 5,60
Thong tin | Cau trGc dia chat on
dia chit dinh 0,07 60 4,20
A 2 Mat d6 dan s dong dé
Dan so tham gia SDDSKT 0,53 65 34,45
\ Piéu kién giao théng,
Co so hal o he ludi dien, nuéc | 019 | 80 15,20
tang xa hoi Ao
thuan loi
Cong Céac hoat dong coéng
Y nghiép hd tro hinh thic | 0,12 75 9,00
0,28 nghiép SDBSKT 19,33
Str dung dat | Str dung dat trudc khai
truéc  khai | thac c¢6 phu hop véi | 0,08 70 5,60
thac hinh thirc SDDSKT
Khu vui choi, giai tri
Khu gidi tri | xung quanh mo anh | 0,08 60 4,80
hudng dén phuong an
N \ Hinh thirc SDDSKT ¢6
Moi trudng | 4 hireng dén nguan | 047 | 70 32,90
nuocC ‘
nudc
Méi truong | Hinh thic SDBSKT c6
e 9lgay o6 nhidm moi 017 |60 10,20
truong dat
0,20 Moéi trusn Hinh thiee SDDSKT co 13,26
Ot ONG | 4k huong dén khong | 0,19 | 55 10,45
khong khi ;
khi xung quanh
Hinh thl’rq SDDBSKT co6
Rui ro giam thiéu duoc kha | 0,17 75 12,75
nang rui ro
0,14 Loi ich chu | Chi phi va lgi nhuan | 0,63 75 47,25 10,30
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dau tu cho chu dau tu

Loi ich | Mang lai lgi ich cho

congdong | chudautw 0.28 70 19,60
Loi ich dia Th’u d}rqc thueA' tir hinh 0,09 75 6,75
phuong thic st dyng dat

Tong

69,14

Ghi chi: W nguyén tac: Trong s6 ctia nguy@n tac; w tiéu chuan: Trong s6 cac tiéu

chuan; Piém PGTBCG: Piém danh gia trung binh chuyén gia; SDDSKT: Str dung dit
sau khai thac; Biém nguyén tac = W nguyén tac * X biém tiéu chuan.

Két qua xac dinh trong sé cac nguyén tic (W) caa phuong an 2 lan luot 0,45 (tu

nhién); 0,25 (kinh té-x& hoi); 0,17 (an toan moi trueong); va 0,13 (hiéu qud). Tinh hop ly
cac gia tri mirc do quan trong cua cac chi tiéu duoc thé hién thong qua ty s6 nhat quan
CR=0,01<0,1 (chap nhan). Panh gia tong hop trén co s& trong s cua nguyén tic va
cac tiéu chi co két hop véi diém danh gia cua cac chuyén gia thi phuong an 2 — Cai tao
thanh khu dén cu két hop tan dung mét nuéc moong khai thac Iap dt tam pin mit troi
noi, cung cap dién cho khu dan cu ¢6 tong s 73,27 diém (Bang 4). Diém s6 thanh phan
dbi véi céc nguyen tic phu hop diéu kién tu nhién (32,38 diém), dac diém kinh té - xa
hoi (18,26 diém), yéu td an toan moi truong (12,70 diém) va tinh hiéu qua (9,93 diém).
Bing 4: Pdnh gid tong hop phwong dn 2 — khu dén cw

w ] i ] w tiay | Piém | Piem | Diém
nguyén Tiéu chuan Dién giai tiéu chuan chuin PGT | tieu nguyén
tac BCG | chuan | tac
N X bia hinh moé phu hop véi hinh
bia hinh mo thitc SDDSKT 0,24 75 18,00
. Ho chira nuéc phu hop Véi
Nudc mat SDDSKT 0,18 70 12,60
Nuée dusi dit | Nude dudi dat cung cap cho o | g5 | g5 3,25
chira nuéc
o Khi hau anh huong dén muc dich
0,45 Khi hau SDDSKT 0,11 75 8,25 32,38
HF dong thuc H@Adong thuc vat phong phu hay 0,04 70 2,80
vat khong
Quy md mé Quy md mo cé dién tich phu hop 0,29 70 20.30
khéng
Zﬁ‘é"tng tin did | o4 i dia chét én dinh 009 |75 6,75
A % Mat d6 dan sé6 dong dé tham gia
Déan so SDPSKT 0,53 70 37,10
ny 50 ha tang D.IACU klgn g|a<3 tho_ng, mang ludi 0,19 85 16,15
xa hoi dién, nude thuan loi
. N Cac hoat dong cong nghiép hd tro
0,25 Cong nghi¢p hinh thite SDDSKT 0,12 65 7,80 18,26
Su’ dung dlat Su\ dung (;I_alt \tru’ocr khai thac co 0,08 75 6,00
trudc khai thac | phu hgp véi hinh thite SDDSKT
Khu gidi tri Kl}u7 vui cl}cn, gial tri xung ,quanh 0,08 75 6,00
Mo anh hudéng dén phuong an
0,17 Moi — truong | Hinh thic SDDSKT c6 anh | o,7 gy | 3760 |12,70
nudc hudng dén nguon nudc
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Hinh thic SDDSKT c¢6 giy 6

MO truong dat | | ox oas 0,17 |65 11,05
nhiém moi treong dat

Moéi  truong | Hinh thic SDDBSKT ¢6 anh

khong khi huong dén khong khi xung quanh | 02 |70 | 1330

Rili 10 Hinh thac SDDSKT c6 giam 0,17 75 12.75

thiéu dugc kha nang rui ro

Loi ich chu | Chi phi va lgi nhuan cho chu dau 0,63 75 47.25

dau tu tu

0,13 '&(‘)’r:g ich €ONG | \rang lai loi ich cho chi ddutr | 0,28 | 80 22,40 | 9,93
Loi ich dia | Thu dlfQ‘C thué t hinh thac sir 0,09 75 6.75
phuong dung dat

Tong 73,27

Ghi chi: W nguyén tac: Trong s6 ctia nguy@n tac; w tiéu chuan: Trong s6 cac tiéu
chuan; Piém PGTBCG: Piém danh gia trung binh chuyén gia; SDDSKT: St dung dat
sau khai thac; Biém nguyén tic = W nguyén tic * X Diém tiéu chuan.

Hoat dong phuc hdi canh quan méi trudng sau khai théc 1a can thiét va co vai trd
quan trong trong viéc tai tao hé sinh théai (Festin et al., 2019). Can ctr két qua ap dung
phuong phap AHP dé chon phuong an CT&PHMT cum moé da Binh Hoa cho thiy
phuong an 1 cai tao thanh khu du lich véi tong diém danh gia 12 69,14. Phuong an 2 Cai
tao thanh khu dan cu két hop tan dung mit nudc moong khai théc 1dp dat tim pin mat
troi ndi, cung cip dién dan cu c6 tong diém danh gia 1a 73,27. Nhu vay, phuong an cai
tao cum mo thanh khu déan cu két hop tan dung mat nugc moong khai thac lap dat tam
pin mat troi ndi duoc lya chon 13 phuong an CT&PHMT cho cum moé da Binh Ho4.

4. Két luan

Viéc lya chon phuong an CT&PHMT cum moé sau khai thac hiéu qua can dua trén
phan tich danh gia dac diém ty nhién, kinh t& xa hoi, quy hoach sir dung dat va y kién
cong dong. Phuong phap tién trinh phan cap thir bac 1a cong cu phu hop dé lya chon
phuong an CT&PHMT hop ly cum moé sau khai thac. Tong diém danh gia cac phuong
an 1 (cai tao thanh khu du lich) va 2 (cai tao thanh khu dan cu) lan luot twong Gng 69,14
va 73,27. Két qua nghién ctiu cho thay phuong 4n cai tao thanh khu dan cu két hop tan
dung mat nuéc moong khai thac lap dat tam pin mat troi ndi, cung cp dién cho khu dan
cu 1a phuong an phi hop cho cum mo da Binh Hoa. Phuong 4n vira tan dung quy dat,
hinh thanh khu dan cu mdéi cho cu dan trong khu vyc, mat nudc moong khai thac cling
dugc tan dung khai thac dién mat troi — 1a ngudn nang luong sach, mang lai loi ich ca vé
mat kinh té - xa hoi trong khu vuc.
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Nghién ctru lya chon giai phap cAp nuéc cho trai nudi lon xa Thach Twong
huyén Thach Thanh tinh Thanh Hoa

D) Van Binh, H6 Vian Thuy®, Nguyén Vin Diing® Tran Vin Long ©
aTrwong dai hoc Mo-Dia chat

Trung tam quy hoach va diéu tra tai nguyén nwdéc quoc gia

*Truwong dai hoc cong nghé giao thong van tai

Ngay ndp bai: 9/3/2020; Ngay chap nhan: 26/10/2020 ; Ngay ding bai: 20/12/2020

Tém tit:

Dé phuc vu xay dung du an chin nudi lon quy mé 16n thi diéu quan trong 13 tim ngudn dé
cung cép nudce phuc vu chan nudi. Khu vue Thach Tuong huyén Thach Thanh dang dau tu xay
dung du 4n chin nudi lon qui mé 16n véi s6 dau lon 1 hang ngan con. Vi thé viéc tim ngudn, khai
thac va cung cap nudc phuc vu du an 12 rat quan trong. Tuy nhién khu vyc xay dung du 4n 1a
ving nii cao, hiém nudc nén viée tim giai phap cip nude tdi wu rit quan trong, c6 ¥ nghia khoa
hoc va thyc tién. Dua trén co s& nghién ctru, phan tich tai liéu do dac, khao sat va dbi sanh voéi
nhimg tai liéu thu thap chung t6i da dé xuét giai phap cip nudc phuc vu du an. Két qua nghién
ctru cho thay viée cap nudc ngam cho du an gip nhleu kho khin va khong kha thi do cac ting
chtra nudc ngam ¢6 trir luong nho, phan tan. Viéc cip nudc mit cho du an tir song Ngang 1a kha
quan, c6 trién vong. Tuy nhién do ngudn cap nude tir song Ngang vé du 4n kha xa va khé khin
nén gié thanh sé& twong ddi cao.

Tir khéa: Chan nudi lon, nude cip, Thanh Hoa, song Ngang

1. Pt van dé

Thuyc hién chii truong phat trién kinh té xa hoi, cht dau tu 1a cong ty DABACO da
tién hanh thyc hién xay dung trai chin nudi lon quy mo6 lon tai xa Thach Tuong huyén
Thach Thanh tinh Thanh Héa. M6t trong nhiing van dé quan trong 14 cung cap nude phuc
vu chin nudi bai vi khong c6 nude dam bao chat luong, trir lugng thi khong thé thuc hién
du an. Do vay ching t61 da thyc hién cac nghién ciru tim kiém ngudn nude va dé xuat
giai phap cdp nudc cho chu dau tu lua chon. Viée lya chon ding giai phap s& gop phan
mang lai hi€u qua cao va quan trong cho dy an, thdm chi quyét dinh dén phuong an dau
tu, san xuat cua doanh nghiép.

Trong qua trinh nghién ciru, chung t61 dé khao sat va danh gia kha nang cap nudc
tur nguén nudc mat va nude dudi dat cho du an. Két qua nghién ctru, tinh toan cho thay
phuong an cap nudc ngam tai chd khong kha thi do nguon nudce ngam kha nghéo nan,
khong du dap ung nhu cau cua dy an. Két qua danh gia cho thay song Ngang c6 du diéu
kién cung cap nudc theo yéu cau ciia dy an. Vi vay ching t6i lya chon va dé xuét giai
phap 13 cip nude cho du an 14 tir song Ngang nam cach du an khoang 3 km.

2. Phwong phap nghién ciru

Dé dat duge muyc tiéu 1 tim giai phap cap nude hop 1y cho dy an ching toi da ap

dung cac phuong phép sau:

L Lién hé tac gid:
dovanbinhdctv@gmail.com
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- Phuong phap thu thap va xtr 1y tai lidu: thu thap, tong hop va thong ké cac tai liu
lién quan dén khu vuc nghién ctru 1a vung nti xa Thach Tugng, huyén Thach Thanh, tinh
Thanh Hoéa. Tai liéu di thu thap va phén tich danh gid gom céc tai lidu vé& ddc dém kinh
té x4 hoi, ddc diém dia chat, thity van, dia chat thay vin, lugng mua,... phuc vu danh gia
c4c nhan t6 lién quan dén tai nguyén nude cua khu vuc phuc vu tim kiém tham do nudce
cho du an.

- Phuong phap khao sat dia vat Iy: tién hanh do sau dién va do phan cuc kich thich
nham nghién ctru dac diém cau tric, dic diém chta nude dudi dat cua khu vuce, tim vi tri
t61 wu nhat c6 thé khoan 14y nude ngam cip cho dy an.

- Phuong phap nghién ciru thay van: tién hanh do dac, phan tich d4nh gia kha ning
cAp nudc tir mang thiy vin cta khu vuc trong d6 chi trong dén song Budi va séng Ngang.
3. Két qua va thio ludn

3.1. Vi tri dia Iy

Khu vuc nghién ctru thude dia phin xa Thach Tuong, huyén Thach Thanh, tinh
Thanh Héa. Day 1a mot dai thung ling da voi ndm ¢ khu vuc giap ranh giita xa Thach
Tuong va xi Thach Lam, cach duong H6 Chi Minh khoang 2,5km vé phia Tay Bac. So
dd khu vuc vi tri du an dugc thé hién tai hinh 1 dudi day.

THACH LAM

XOM NGHEO

TUQNGILIEN 1

NON[G
TRUONG 26-3

Hinh 1. So' d6 vi tri va dia hinh khu dw dn

3.2. Bdc diém dia Winh, khi hdu, thity van, giao thong.

Khu vuc khéo sat ¢6 dia hinh doi ndi va cac thung liing véi sy chia cat manh, rat
phtic tap. Hai bén khu vire nghién ctru 13 cac ddi nui cao, khu khao sat thudc thung ling
long chao. Hinh anh v¢ tinh khu vuc dy 4n dugc thé hién tai hinh 2 duéi day.

Vuing nghién ctru nam ¢ ving khi hau nhiét doi gié mia, ndng 4m. Muia hé chiu anh
huong cua gidé Tay khd nong (gié Lao), mua dong chiu anh hudng cia gié mua Dong
Bic. Nhiét do trung binh hang nam khoang 22°C, cao hon nhiét d6 trung binh ctia ca nude
14 0,5°C; lugng mua trung binh nam tir 1.500 - 1.700 mm.

Tai khu vue du an ¢6 1 sudi nhod nhung bi can vao mua kho, theo thong tin thu thap
thi sudi nay chi c6 nudc vao mua mua va muc nude ciing khong 16n, khong c6 kha ning
cap nudc dan sinh.

Nam ngoai va kha xa khu vuc (3 dén 5km) c6 song Budi ¢ phia Dong, song Ngang
& phia Bic va song Ma & phia Nam. Trong 3 con song nay thi song Ngang 1a mot nhanh
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clia song Budi va song Budi ciing 1a 1 nhanh cia song Ma. Séng Ma c6 ngudn nude doi
dao nhung nam xa khu vuc dy 4n nén khong phai 1a dbi twong cp nudc. Vi vay séng
Ngang va song Buoi sé duge xem xét dé lua chon khai thac phuc vu du an.

Khu vuce dy an c¢6 giao thong kém phat trién. Giao thong chu yéu 1a dudng mon do
qua trinh di chuyén phuc vu khai hoang, canh tic ciia nhan dan tao thanh. V& mua mua
duong bi bun nén rat kho khan cho viée di chuyén.

3.3. Pdc diém dia chat thuy van

Két qua nghién ctru va tong hop tai liéu cho thay khu vuc khao sat c6 diéu kién dia
chat thily vin phirc tap voi nhidu thanh tao dit d4 chira nude, cach nude c6 tudi tir ¢d t6i
tré. Nudc dudi dat phan bd trong cac thanh tao da voi co tudi triat (t2) hodc cac doi chira
nude co lién quan dén dut gdy dia chat phat trién theo hudng tay bic-dong nam. Qua trinh
khao sat da phat hién nhiéu diém 10 v6i luu luong tu chay khoang tir 15m®/ngay va 16n
hon. Pay 1a nhitng tién dé quan trong dé danh gia kha ning tim nudc dudi dét trong khu
vuc. Piac diém dja chét va thanh tao dat d4 khu vyuc nghién ciru thé hién ¢ hinh 2.
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4. Khdi lwong nghién ciru va két qua thao luin
4.1 Céng tac khao sat dia chdt-dia chat thity van tong hop

Cong tac khao sat dugc thuc hién trén toan bd dién tich cua dy an. Pay la noi dia
hinh va dién tich dat hep chiéu ngang ‘nhung kéo dai theo doc theo thung liing. Vi véy
chding tdi chon tuyén khao sat theo tuyén va mé rong ra 2 phia tiy vao phan b cua thung
ling. Déc biét tai 3 khu vuc ma dién tich dat mo rong da tlen hanh khao sat k§ thanh phan
dat da, dia hinh, dia mao va nghién ctru _phuong phat trién cua dat da, do sau dién tro
nham tim kiém cac d6i chira nuéc. Mot s6 hinh anh thyc dia dia thé hién nhu hinh 3 duéi
day.

Két qua nghién ctru cho thay khu vyc dy 4n phan bd cac tram tich bo rdi da ngudn
gbc eluvi, deluvi phii trén cac thanh tao da voi niit né c6 cac hang héc karst. Tuy nhién
cac hang karst phan b6 kha sau c6 kich thudce nho, kha ning chtra nuée khong nhiéu.
Nghién ctru chi tiét toan bo khu dy an cho thdy kha ning tich tu nudc khong kha quan.
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Dé voi trong viing c6 mirc dd nat né nhidu nhung do dia hinh cao, khe nut it lién thong
nén khong tao thanh nhiing tng chira nudc c6 kha nang khai thac 16n. Do vy phuong an
khai thac nudc dudi dat trong khu vue khong trién vong.

4.2. Cong tac dia vat ly

Cong tac nay dugc thuc hién trén toan b dién tich cta dy an, ddi tuong lua chon
tham do 1 ngudn nude dudi dat. Muc dich ctia cong tac nay 1a [[1;2;3]:

- X4c dinh cAu trac dia chat, dia chat thiy van cia khu vuc nghién ctu.

- Xéac dinh vi trf ¢6 trién vong chira nudc, 1am co sd cho viéc lua chon vi tri khoan
tham do va thiét ké cac 15 khoan tham do, khai thac nudc dudi dit trong giai doan diéu
tra ngudn nudc.

- Xac dinh déi dap v coa dat da, bé day, chleu sdu chira nude dé thiét ké khéi luong
cong tac khoan tham do, khai thac nude, két ciu cac giéng khai thac nudc sau nay.

Phuong phép nghién ctru dia vat 1y duoc thuc hién gom: do mit cit dién, do sau
dién va do séu phén cuc kich thich. Dy 1a cac phuong phap co nhleu vu diém khi thuc
hién trong khu vuc mién nai, myc nude nam sdu, c6 do tin cdy tot va gia thanh hop 1y,
thuc hién tdt trong diéu kién dia hinh ‘

Hinh 3. T ruc duwong chinh va mot 50 khu vu’c thu’c hién dleu tra khao sat

Khoi heong cong tic dia vit Iy
Tién hanh khao sat dia vat Iy tai 3 khu vyc chinh d3 xac dinh cac vi tri ¢6 trién vong
chtra nuée hon ca. Khéi luong khao sat dia vat Iy & 3 khu vuc dy an duoc dua & bang 1.
Bing 1. Khéi lwong thwe hién khdo sdt Dia vit Iy

. . biem do
TT | Khuvye khio sit Mt cit Po siu Phin cuc
1 |Khuvuycl 50 09 02
2 | Khuvyc?2 26 08 02
3 Khu vuc 3 24 03 01
Tong so 100 20 05

Mot vai hinh anh do dia vat Iy dugc thé hién ¢ anh trén hinh 3 phia trén. )
Sau khi xtr 1i tai liéu do dia vat ly, dia tang khu vuc dugc phan chia theo dac diém

1at cit dia dién thanh 3 16p [[4;6] la:

- L6p dat phong hoéa, c6 dién tré suat p1 < 500 Qm, day 1+8m:;
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- L6p d4 voi niit né kém co dién tré suat p2 = 500 + 1800 Qm, day 10+15m;

- Lop da voi ran chic co dién tro spét cao p3> 2000 Om. )

Két qua do xir ly trén mét so tuyén dugc minh hoa & cac hinh 4 dén hinh 6 dudi
day:

Chiéu sau (m)

80 100 120 140 160 180 200 220 240 260 280 300 320 340

Khoang cach (m)
Hinh 4. Két qua do sdu dién tuyén 1

1 2 3 4 5 6 7 8

Chiéu sau (m)

60 80 100 120 140 160 180 200 220 240 260 280

Khoang cach (m)

Hinh 5. Két qud do sdu di¢n tuyén 2

Chiéu sau (m)

20 40 60 80 100 120 140 160 180 200

Khoang céach (m)
Hinh 6. Két qud do sdu di¢n tuyén 3

Két qua xtr Iy theo cac tuyén khao sat cho thay: ciu trac dia chét on dinh, dau hiéu
dé6i dap v, nit né yéu, kha nang chira nudc kém.

Két qua do phan cuc kich thich thé hién ¢ cac hinh ... dudi day
Phuwong phap do phdn cuc

Tién hanh do 5 diém phén cuc kich thich (khu vuc 1 do 2 diém; khu vuc 2 do 2
diém; khu vuc 3 do 01 diém) dé xac dinh ddi twong chira nudc thong qua tham sé dan
dién gia tri phan cuc nk(%) va di¢n tro sudt pK(Qm).

Két qua xur 1y tai liéu do phan cuc cho thay, gla tri phan cuc tai cac diém khao sat
bién d6i tir 0,42 + 1,62%; gia tri dién tro suit bién dbi tir 450 + 3750 Qm. Két quéa cho
thiy tai khu vuc khao sat kha ning chtra nuéc kém. Gia tri dién tré sudt pk(Qm) va tham
sO phan cuc nk(%) thé hién ¢ hinh 7 dudi day.
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Hinh 7. Puong cong do phéin cuc kich thich tai cic diém trong khu vwe dw dn

'Két qué xit Iy do phan cyc kich thich theo céc diém khéo sat cho thay: cau tric dia
chat 6n dinh, c6 ddu hiéu d6i dap v, nit né yeu nhung kha nang chira nu6e kem. Tur cac
tai liéu khao sat cho thy viéc tim kiém ‘ngudn nude tai khu vye du an la rat kho khin,
nén xem xét phuong an tim vi tri khac dé khai thac, chii dong nguon nuoc.

Nhu vay sau khi xtr 1y tai liéu do dia vat 1y co thé danh gia tong quat:

Khu vue dy 4n kho khan vé nudc ngam vi:

- Lép dat phong hoa bo rdi c6 bé day mong, dao dong tir 1-9m véi dién trd sudt pa
< 500 QOm, thoat nudc tét nhung khong chira nuée (chu yéu 1a dit phong hoa tir da voi —
Terarosa);

- Lép da voi niit né kém, it hang hdc va hang cha yéu 1a kho véi dién tré suét thay
d6i tir p2 = 500 + 1800 Qm, bé day méng tir 10+15m. Vi vay kha niang chira nudc kém
[[6].

- L6p d4 voi ran chéc co dién trd sudt cao p3> 2000 Qm, chiém phan 16n khdi luong
dat da khu vuc nghién ciru. Day 1a phan chira nuéc rat kém hodc khong chira nudc.

Mot s diém c6 trién vong hon ca nhung so voi C4c noi khéc ciing van 1a kho khin
vé nude ngam, do 1a diém diém 06-KV1 hinh 8a va hinh 8b dudi day.
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Hinh 8a (trdi) va 8b (phdi): Nhitng diém c6 khd ning trién vong chira nwéc nhung
luu lwong nho trong pham vi du dn [5].

+ Tai khu vuc 1 di xac dinh duoc 02 vi tri ¢6 trién vong chira nudc & do sau 30-
40m, nhung luu luong khong 16n (diém 6 va diém 7). Pudng cong dién trd nhu hinh 8a
va diém 07-KV1, hinh 8b.

+ Tai khu vuc 3 khong xac dinh duogc diém co6 trién vong nudc ngﬁm. TAt ca cac
diém do déu co dién tro suit cao va duong cong di Ién lién tuc nén khong chtra nudc
ngam.

Vi thé, néu cb gang dé tim nudc véi luu luong nho thi nén tap trung vao diém 6 va
7 trén khu vyc 1. Tuy nhién kha nang chtra nuéc nho va khé dap ing cip nude nhu mong
mudn. So dd vi tri cac diém trién vong hon ca thé hién ¢ hinh 9 duéi day.

1

CHU GIAI: / \
. Y : \
T4 ~——e— Tuyén dova diém do dia vatly S, ® )
2

e

Hinh 9. So do cdc vi tri do va cdc diém c6 trién vong nuwdc ngim
5. Khio sat cac ngudn nuée mit khu vue

Trong pham vi dién tich dat cua dy 4n va phu can, chi co cac dong tam thdi, mua
kho khong c6 nudc nén khong phai 1a d6i twong nghién ctru cia duy an.

Ngoai pham vi di¢n tich cia du an c6 song Ngang va song Budi. Song Buoi 1a con
song 16n, chdy tir khu vuc Hoa Binh qua khu vuc Thach Thanh, Thanh Hoa. Déy la nhiing
ngudn nude mat doi dao, cé kha ning cip nude 16n nhung cach khu vire du an kha xa,
khoang Skm. S6ng Ngang la mdt nhanh cta s0ng Budi, cach khu vuc nghién ctru khoang
3km va ngén cach voi khu dy an boi hé thdng nui chay doc theo huéng Tay Bac -Dong

Nam. Kha ning cung cip nudc cta song Ngang 1a Ién nhung viéc dau tu s& ton kém do
phai dan nude kha xa va dia hinh phiec tap.

5.1 Cong tac khao sat thuy van
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Cong tac khao sat duoc thuc hién tai mit cit & cac doan sdng. Tai déy tién hanh
dinh vi, do toc d6 dong chay, chiéu su va dién tich mit cét dé tinh toan luu lugng nude
chay qua. Thiét bi duoc su dung la GPS, thude day, luu tbc ké, phao do... Doan séng chon
dé do luu luong va mit cit tuan thii cac quy dinh chuyén mén vé thay van. Mot vai hinh
anh do tai hinh 10 dudi day.

[ ==

Hinh 10. Do cac théng so thuy van séng Ngang
5.2 Két qua khdo sdt

Trén co so tai liéu khao sat thyc dia va tinh toan cac thong s6 thily van tai cac diém
do thudc song Ngang c6 thé danh gia nhu sau:

- Bé rong cua song it bién d6i theo doc séng, dao dong trong khoang 20-30m tly
tung vi tri cua doan song da nghién cuu.

- Chiéu sau cta song bién d6i kha 16n, tir vai mét &én hon 1 mét, tham chi ¢6 noi
do sau chi khoang 0,5m.

- Trén khu vuc khao sat it c6 hoat dong khai thac, xa nudc thai

- Luu luong dong chay cua séng Ngang kha 6n dinh. Két qua khao sat cho thay luu
luong trung binh khoang 459.847 m®/ngay dém. Luu luong nay rit 16n so voi nhu ciu
ctia dy 4n va nhan dan trong ving. Do vdy S6ng Ngang dam bao ngudn nudc phuc vu
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nhu ciu dy 4n v6i luu luong 3.000m*ngay va 16n hon. C6 thé lya chon nhiu vi dé xay
dung tram bom va hé thong duong ong cap nude cho du an.

Két luan

Tir nhitng két qua nghién ctru, khao sat va phan tich tai liéu [[4] ching t6i dua ra
nhirng két luan sau:

Vung du an chan nuéi lon khu vuc Thach Thugng, Thach Thanh, Thanh Hoéa 1a
ving c6 dia ban thuén loi cho chin nudi nhung khé khin vé nguén cung cip nude. Khu
vue du an 1a vang thanh tao karst nhung mure d9 cira nude ngdm kém, kha nang tang trir
va van dong cua nudc khong thuén loi cho khai tac sir dung. Mot sd vi tri ¢6 dau hidu co
nudce nhung ngudn nude khai thac duge cling khong nhiéu, khé dap tng duoc muc tiéu
cap nude cua du 4 anla cap véi luu lugng 3. 000m3/ng

2. Vé ngudn nudc mat: Co thé khai thac nguon nudc mat tai song Ngang va song
Budi de phuc vu muc dich cap nude dy an cong suét 3. 000m3/ngay dém va 16n hon. Bay
1a ngudn co trix luong doi dao va 6n dinh nén dap ng cac yéu cau cip nudc nhung gia
thanh cao do phai din khé xa tir noi cap dén noi st dung.
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and steel industrial zones, Thai Nguyen city, Vietnam

Nguyen Van Binh?!, Nguyen Quoc Phi?, Do Thi Hai?, Do Cao Cuong?, Nguyen Trung Thanh®

8Faculty of Environment, Hanoi University of Mining and Geology
8Faculty of Geological Sciences and Engineering, Hanoi University of Mining and Geology

Received: 20/3/2020; Revised: 10/10/2020; Accepted: 20/12/2020

Abstract

Both natural and anthropogenic factors influence urban soils. Anthropogenic activities
have caused the accumulation of heavy metals in the soil environment. Therefore, soil pollution
significantly reduces environmental quality and affects human health. In this study, magnetic
susceptibility measurements have been used for pollution monitoring. The objectives of this
research are to determine the spatial variability of magnetic properties, and to selected heavy
metals, and to evaluate effects of land use on their variability in the surface soils of the Thai
Nguyen iron and steel industrial zones, Thai Nguyen city. The concentration of selected heavy
metals including Cu, Zn, Pb, Fe, Cd, and the magnetic parameter, magnetic susceptibility at low
frequency (yi), in the urban and industrial land top - soils (0 - 5 cm) samples are significantly
higher than that in the agricultural land soils in the study area. The spatial distribution of the
selected heavy metals and 7 in the study area has suggested that activities at the urban and
industrial land sites caused higher pollution as compared to that at the study sites of other land
uses. Magnetic susceptibility using the MKF1 - A meter links to a computer operated using Safyr
7.0 software, the measurements have been done at low (0.47 kHz) frequency susceptibilities -
wi. The parameters for low-frequency mass magnetic susceptibility ranges between
14,1 x 108 m® kgt and 67,54 x 1074 m® kg™* with an average value of 15,34 x 10* m® kg and
standard deviation of 22,28 x 1074 m® kg ™. The concentrations of Cu and Zn are likely to have
been affected by anthropogenic sources, whereas natural sources in the study area are mainly
controlled Cd. Moreover, the attention of soil Pb and Fe in the study area could be affected by
both lithologic and anthropogenic sources. The magnetic parameters used to be a proxy measure
for the degree of heavy metal contamination and become a potential method for the detection
and mapping of contaminated soils.

Key Words: Magnetic susceptibility; Heavy metals; Urban soils; Spatial analysis; Thai Nguyen
city; GIS

1. Introduction

The use of the magnetic properties of soils is mainly due to the specific behaviour
of metals compounds which almost exclusively control the magnetic order in the soil.
Several authors have demonstrated the concentration of iron oxides, by weathering and
pedogenesis in soils (Lamouroux and Ségalen, (1969); Paquet, (1970); Sadiki, (1991)).
Together with the concentration of heavy metals from the parent rock to the top-soils,
there is always an increase in the magnetic susceptibility of soil particles. The vertical

! Corresponding author:
E-mail: nguyenvanbinh@humg.edu.vn
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evolution of the nature and content of magnetic minerals allows us to know about the
state of the soil. Thus the constituents of stable, undisturbed soil show the base of the
profile towards the surface, a regular increasing evolution of the magnetic susceptibility.

I o

O

Figure 1. Geographical map study area, Thai Nguyen city

In contrast, a soil which has undergone a disturbance shows more disordered and
generally is the low of magnetic susceptibilities. It allows for measurement the
concentration of magnetic crystals, grain size, shape and type of the magnetic minerals
presented in a sample (Mullins, (1977), Dearing et al., (1985); Beget et al., (1990);
Dearing, (1999); Dearing et al., (2001); Meglish et al., (2008); Blundell et al., (2009);
Kanu et al., (2013a) and (2013b)). Pollutants from human activities into the atmosphere
will eventually settle and accumulate in the soil (Ayoubi and Adman, V, (2019); Ayoubi
and Karami, M, (2019)). Accumulation of these anthropogenic particles derived from
human activities such as one taking place at the steel ironworks (i.e., welding, painting,
vehicular discharges and dust, poor disposal of spare part, etc.), resulted in significant
enhancement of soil magnetic susceptibility (Kapicka et al., (2002), Caggiano et al.,
(2005); El - Hassan et al., (2009); Mahamed et al., (2011); Mohammad et al., (2012);
Murdock et al., (2012); Kuceret al., (2012); Kanu et al., (2013a) and (2013b); Oluyide
et al., (2019); Li XD., Poon CS., Liu PS., (2001)). In the particles state, these particles
usually contain heavy metals and toxic elements.

There has been a growing interest in using magnetic techniques for monitoring
environmental pollution, and many other publications studied the relationship between
heavy metals accumulation in soil and magnetic susceptibility parameter. Kanu et al.,
(2013b), has published the results of their research of top - soil samples from parts of
Jalingo, Taraba State, N - E Nigeria to assess soil contamination levels and to determine
pollution hotspots using the magnetic parameter. Similarly, Xue Song Wang and Yong
Qin, (2005); Yang T, Liu Q, Chan L, and Cao G, (2007) studied the correlation between
magnetic susceptibility and heavy metals distribution in the city of Xuzhou, China. They
opined that magnetic susceptibility could be used as a proxy for soil heavy metals
contaminations.
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The urban ecosystem is characterized as a complex composite of both the natural
and anthropogenic factors. Heavy metals may come from various sources in urbanized
areas, including vehicle emissions, industrial discharges, and activities (Thornton,
(1991); Li et al., (2001)). The urbanization in the form of increased population density,
intense industrialization and excessive exploitation of natural resources and has its
consequential deteriorating impacts on the overall structures and functions of the eco
- system (Antrop, (2000); Qureshi et al., (2010)). Because of the effectiveness of the
integration of chemical composition and magnetic properties in the study of urban soil
pollution degree, we have applied a similar technique to characterize and quantify the
degree of pollution at Thai Nguyen iron and steel industrial zone, Thai Nguyen city,
Viet Nam.

Figure 2. Sample location map of Thai Nguyen iron and steel industrial zones

2. Materials and methods
2.1. Study area

Thai Nguyen city is located in the northwestern part of Ha Noi capital, one of
the provinces of Viet Nam. The main wind direction is from the northwest, although
in general, wind velocities are low. This enhances the deposition of particulates within
the city. It has very convenient transportation facilities, and its

current urban population exceeds 420,000 inhabitants. Nowadays, steel
production and processing still play an essential role in the economic life of the city,
together with the chemical industry and other activities. Therefore, urban top - soil
may have accumulated heavy metals and magnetic materials over a long period, and
a mixture of several sources has to be expected (Figure 2 - Table 1).

2.2. The sample magnetic susceptibility

The soil samples were collected in a suitable plastic bags test container of about
200 grams, by using a plastic spoon. These samples were sent to the laboratory where
they were screened to remove macroscopic traces of stones, glass, plastic, rubber,
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animal, and plant matter to ensure that the analyzed materials were free from such

contaminants. The samples were air - dried at room temperature in the laboratory in a

few days to reduce the mass contribution of soil moisture and to avoid any chemical

reaction and to avoid contact with metal objects (Kanu et al., (2013a), (2013b)). The

samples were grinded and sieved through a 1 mm sieve mesh and stored in well - labelled

plastic containers for magnetic susceptibility measurements and chemical analysis.
Table 1. Sample points and coordinates

ID | Sample UTM-X UTM-Y

1 | M1/1 |590385,2061 | 2383276,421
2 | M2/2 |590401,7802 | 2383320,582
3 | M3/1 |590493,1442 | 2383177,481
4 | M4/l |590996,2314 | 2383677,219
5 | M5/3 |590747,5944 | 2383644,836
6 | M6/1 |590698,9522 | 2383920,31
7 | M7/2 |589900,5483 | 2383875,639
8 | M8/1 |589546,1337 | 2383510,303
9 | M9/3 |589510,4044 | 2383793,906
10 | M10/2 | 588908,4001 | 2384120,049
11 | M11/2 | 588821,6868 | 2384195,194
12 | M12/2 | 589615,1184 | 2384756,72
13 | M13/3 | 589901,1997 | 2385054,409
14 | M14/3 | 591062,5774 | 2384263,75
15 | M15/2 | 590703,6688 | 2384573,227
16 | M16/1 | 590610,3094 | 2383261,584
17 | M17/1 | 591083,357 | 2383767,041
18 | M18/1 | 591179,2067 | 2383883,937

Magnetic susceptibility measurement was performed on each of the collected

samples using the MKF1 - A meter linked to a computer operated with Safyr 7.0
software. For all the measures, the sensitivity was set at 1.0. Measurements were made
three times; Firstly, air reading and sample reading; Secondly, air reading before and
after each cycle for drift correction (Kanu et al., (2013b)). The MKF1 - A sensor was
a handy laboratory sensor that made use of 10 cm?® samples in plastic containers. It
could take measurements at two different frequencies, i.e., at 470 Hz (low frequency)
and 4700 Hz (high frequency). When the 10 cm?® cylindrical plastic bottles were in
use, the accuracy of the MKF1 - A meter was 1% (Dearing, (1999)). In this study, the
susceptibility measurements were done at low - frequencies (470 Hz), which were
further used to compute the frequency - dependent susceptibility.
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Table 2. Statistic Summary of magnetic susceptibility of soil samples in Thai
Nguyen iron and steel industrial zones (all values in m3 kg1)

ID Sample KRe [SI] Kim [SI] KVol [SI] KMass [m¥kg]
1 M1/1 0,0004699 0,00002113 0,0004699 0,0021411828
2 M2/2 0,0008194 0,00003027 0,0008194 0,0031976117
3 M3/1 0,0009313 0,00003060 0,0009313 0,0000006217
4 M4/1 0,0002324 0,00999400 0,0002324 0,0000002879
5 M5/3 0,0002024 0,00969900 0,0002024 0,0000001687
6 M6/1 0,0001567 0,00622000 0,0001567 0,0000001410
7 M7/2 2,0690000 0,00006725 2,0690000 0,0016030000
8 M8/1 8,3750000 0,00024850 8,3750000 0,0067540000
9 Mo/3 6,0410000 0,00017480 6,0410000 0,0036750000
10 M10/2 7,2200000 0,00027010 7,2200000 0,0065340000
11 M11/2 0,0169800 0,00051330 0,0169800 0,0000147800
12 M12/2 0,0009640 0,00003811 0,0009640 0,0000007484
13 M13/3 2,9510000 0,00009282 2,9510000 0,0024970000
14 M14/3 0,0249500 0,00074520 0,0249500 0,0000212400
15 M15/2/2 1,3400000 0,00005247 1,3400000 0,0011590000
16 M16/1 0,0034760 0,00043700 0,0002340 0,0000003910
17 M17/1 0,0021340 0,00048700 0,0003457 0,0000016870
18 M18/1 0,0000456 0,00001276 0,0003426 0,0000187800
Min 0,0000456 0,0000128 0,0001567 0,000000141
Max 8,3750000 0,0099940 8,3750000 0,006754
Mean 1,5581868 0,0016186 1,5579238 0,001534
SD 2,76368648 0,00331587 2,76384327 0,002228
CcVv 177,365547 204,863898 177,405549 145,20586

Bartington Instruments Ltd., linked to the MKF1 - A dual - frequency sensor (470
Hz and 4700 Hz).
2.3. The sample chemical composition

Samples (approx: 0.2 g) were dissolved in a hot HF - HNO3 - HCI acid mixture
(approx. 15 ml), and refluxed with the acid mixture if the sample was only partly
dissolved. Fe, Cd, Cu, Pb, and Zn concentrations were measured by inductively coupled
plasma - Mass spectrometry (ICP - MS).
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Table 3. Chemical analysis results of heavy metals for selected top - soil within
the study area in mg kg

Cu Zn Cd Pb Fe
Sample

ID (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 M1/1 35 185 2 245 4108
2 M2/2 20 203 2 107 6213
3 M3/1 25 172 3 146 3070
4 M4/1 23 165 4 142 2984
5 M5/3 28 175 3 137 3118
6 Me6/1 22 185 2 156 3247
7 M7/2 26 251 3 162 4092
8 M8/1 35 512 4 205 7436
9 M9/3 30 845 5 235 7254
10 M10/2 45 120 3 155 5852
11 M11/2 16 71 0,9 22 1642
12 M12/2 22 170 5 143 3051
13 M13/3 27 297 6 166 4672
14 M14/3 18 387 7 237 3356
15 M15/2/2 25 229 3 154 3804
16 M16/1 23 165 3 140 2992
17 M17/1 24 170 2 85 3052
18 M18/1 26 272 1 97 4363
Min 16 71 0,9 22 1642
Max 45 845 7 245 7436

Mean 26,11 254,11 3,272 151,89 4128,11

SD 6,86 178,69 1,64 55,79 1592,27
cVv 26,27 70,32 50,31 36,73 38,57

2.4. Morphology and SEM

SEM observed morphology of particles on magnetically enhanced samples,
obtained by extraction from suspended material using a hand - magnet. Statistical and
graphic analyses Statistical calculations were performed with the SPSS V.23 software.
Contour plots were created with Arc - Map 10.6.

3. Results and discussion
3.1. Distribution of magnetic susceptibility

The mass - specific magnetic susceptibility values for the top - soil samples
collected randomly within the study area are given in table 2. The values for low -
frequency mass magnetic susceptibility range between 0,01 x 10™° m® kg™* and 675,40 x
10~°> m® kg with an average value of 153,44 x 10°°> m® kg ! and standard deviation of
222,81 x 107° m® kg . These values of the magnetic susceptibility measurements at the
steel ironworks are much higher than the observed values outside the steel ironworks.
Values presented by Yang et al., (2007) from China, Micella, (2010) from Turkey,
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Mohamed et al., (2011) and Ayoubi and Karami, (2019) from Iran reveals high variability
of the magnetic susceptibility values but are all in the range of 107° (SI) as well.

As mean concentrations of the said of magnetic susceptibility in the urban soils of
Thai Nguyen iron and steel industrial zones were found to be significantly different from
each other, the degree of variability within the concentrations of magnetic susceptibility
in the soil can be shown and compared with other metals more comprehensively by using
the coefficients of variation: (CV = (SD x 100)/mean), rather than by Standard deviation
(SD) itself. A modified version of Aweto ranking (1982) (CV < 20%, little variation; 20
< CV < 50%, moderate variation; CV > 50%, hight variation) was suggested by Phil -
Eze., (2010) as follows: if CV < 20%, it shows low variability; 21% < CV < 50% it is
regarded as moderate variability; 51% < CV < 100% it is observed as high variability;
while 100% of the above CV is considered as exceptionally high variability. The same
ranking has been used in the present study.

The GIS - based maps were selected according to their capability to visualize
spatial relationships. The distribution of magnetic susceptibility is shown in figure 3.
Higher values are concentrated in the southwest part where a lot of industrial plants
(e.g., steel ironworks) are located, followed by a commercial zone where the magnetic
minerals may be derived from the traffic emissions. The values of magnetic
susceptibility are relatively smaller in public greens compared to the industrial zone.
3.2. Results of the geochemical analysis

Results of the heavy metal concentrations for the top - soil samples collected
randomly within the steel ironworks are given in table 3. The concentration of the heavy
metals of the selected top - soil decreases from Fe to Cd: Fe > Zn > Pb > Cu > Cd. The
concentrations of Fe, Zn, and Pb in the steel ironworks are much higher than that of other
selected heavy metals. The reason is a gradual accumulation from various pollution
sources over time, including factories processing pig steel and iron, and other related
activities in the steel ironworks. Too higher concentrations of Fe compared to other metals
in the steel ironworks are likely to have come from metallurgical sources such as steel
and iron. We did a parallel analysis for the top - soil samples collected randomly outside
of the study area. It shows that the mean concentration of the selected heavy metals is
much lower than their concentrations at the station, respective.

This also reveals that the higher values observed at the station could be due to the
anthropogenic inputs. The value of the coefficient of variation (CV) also reveals the
variability in the distribution of the heavy metals in the study area. CV < 20% indicates
little variability, 20% < CV < 50% implies moderate variability, while 50% < CV < 100%
indicates high variability and CV value greater than 100% is regarded as exceptionally
high variability. From the results, the low - frequency magnetic susceptibility (Xif) and all
the heavy metals show low variability in the soil.
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Magnetic susceptibility - X

Figure 3. Map of distribution of magnetic susceptibility in the city of Thai
Nguyen iron and steel industrial zones urban top - soil

3.3. Pearson correlation analysis
The Pearson correlation coefficients (R) between the heavy metals
concentrations and magnetic susceptibility values and between different elements are
presented in table 4.
Table 4. Pearson correlation matrix between magnetic susceptibility
and heavy metals

Kmass Fe Pb Zn Cu Cd
[m’kg]  (mg/kg) (mgkg) (mgkg) (mgkg) (mg/kg)

Kmass Pearson Correlation
[m¥kg]  Sig. (2-tailed)
Pearson Correlation 8727
F /k.
e(mgke) o (2-tailed) 000
Pcarson Correlation 375 477"
Pb /k ’ ’
(mg/ke) o (2-tailed) 125 045
Pearson Correlation 413 ,696" 605
Z k;
8 (meke) oo (2-tailed) 088 ,001 ,008
Cu (mgke) Pearson Correlation 7617 593" 431 ,187
858 Sig. (2-tailed) 000 009 074 457
Pearson Correlation 140 212 ,6227 493" ,002
Cd (mg/kg) .. .
Sig. (2-tailed) 578 ,398 ,006 ,038 ,993

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Figure 4. The correlation between Fe and magnetic susceptibility

The correlation analysis between the magnetic susceptibility and the heavy metals
concentrations was conducted further to investigate the relationship between the sources
of the heavy metals. The results were classified according to the correlation coefficient R
as follows: 0,8 < |R| < 1, suggests a strong correlation; 0,5 < |R| < 0,8, suggests a
significant correlation; 0,3 < |R| < 0,5 suggests a weak correlation; and |R| < 0,3 suggests
an insignificant correlation.

The resulting demonstrated that concentrations of Fe (R = 0,872), Cu (R =
0,761), were strongly correlated with the magnetic susceptibility (Figure 4). Likewise,
Cu (R =0,593), Zn (R = 0,696) represented correlation with Fe; and Zn (0,605), Cd
(0,622) represented correlation with Pb were also strongly correlated. Cd - Zn, and Fe
- Pb showed an insignificant correlation.

EDS Spot 2 Element  Weight %

MnO L

Figure 5. Image EDS spectra of metals oxide on the sample

The correlation between magnetic susceptibility measurements and heavy metals
content shows a good relationship between ferrimagnetic oxides and heavy metals in the
study area. This is a result of the fact that heavy metals are adsorbed onto the surface of
pre - present ferrimagnetic in the environments or are subsumed into the lattice structure
of the ferrimagnetic. A strong and positive correlation between the selected heavy metal
and also with magnetic susceptibility was observed in table 4, indicating a regular
pollution source. Therefore, the high correlation coefficient between the magnetic
sensitivity measurements and the heavy metal content can be used as an indicator of the
degree of contamination.
3.4. Morphology and SEM - EDS

The SEM and EDS are capable of providing imaging information about the
morphology and surface texture as well as the elemental composition of the sample. SEM
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observation indicates that metal particle particles are characterized by the large
heterogeneity of particle size and shape (Figure 6). Three morphologies of the sample can
be identified: spherule, irregular-shaped, and aggregate particles. The representative SEM
images for the spherule - shaped sample are shown in figure 6, indicating the sample
present in spherical particles of various sizes. The morphology of these samples is
consistent with the magnetosphere from the previous studies.

lnn

DH Mo - Dia chat

Flgure 6. SEM images showed the spherule shaped in different sizes

The spherule - shaped samples can be observed practically in all urban soils of our
study. The size of spherical samples ranges from tens to hundreds of micrometers. EDS
analysis reveals that the concentrations of Fe in these spherical samples are 91,42%.
These spherules are typical products of coal - burning, such as power plants, industries,
and domestic heating systems. Therefore, the most likely source of these spherules is the
fuel high - temperature combustion, and the most likely source of the irregular slag is the
iron - smelting and steel production.

4. Conclusion

Magnetic susceptibility measurement was carried out on 18 top - soil samples
randomly collected from the study area, using the Bartington MKF1 - A meter linked to
a computer operated using Safyr 7 software. The measurements were done at low (0.47
kHz) frequency susceptibilities. The results reveal high magnetic susceptibility values at
the steel ironworks compared with the values observed outside steel ironworks. Magnetic
particles present in urban soils may be formed by various technogenic processes,
including coal-burning, industrially derived dust, slag, vehicle emissions, etc. This
significant magnetic enhancement indicates a high concentration of ferrimagnetic
minerals in the soil and thus evidence of pollution due to the activities in the study area.
Otherwise, the results confirm the presence of a considerable amount of technogenic
magnetic particles in urban top - soils. Furthermore, it also points out that the magnetic
enhancement is of anthropogenic source than pedogenic and lithogenic. Chemical
analysis of heavy metals also reveals higher values in the area industry.

The samples of different origins show very characteristic morphological and
mineralogical forms. Three representative morphologies of samples can be observed:
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spherical, irregular-shaped, and aggregate particles. The ferrimagnetic minerals of
samples mainly occur in the form of magnetite and hematite with different stoichiometric
and morphological forms. The distinctive morphological and magnetic mineralogical
features of samples could serve as an indicator of source identification for soil pollution
in urban soils.

The results also indicate that the strong correlation observed between the heavy
metals and magnetic susceptibility. It also indicates a strong affinity of heavy metals to
magnetic materials. Hence, since the magnetic susceptibility parameter is cost-effective,
fast and can cover a very large area in a short time, it becomes essential and should be
used as a preliminary method/tool to identify polluted spots before applying the
geochemical method that is time - consuming and expensive.
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Ngudn nuée khoang Pha Ninh, x4 Tam dai, huyén Phi ninh, tinh Quang Nam
va dinh hwdéng khai thac sit dung hop ly

D4 Van Binh W1, P Thi Hai @ P Lan Anh @ Tran Vian Long ©
DTreong dai hoec Mo-Pia cht

@ Trung tam nghién cieu méi trong dia chat

O Trong dai hoc Cong nghé giao théng van tdi.

Ngay nép bai: 3/3/2020; Ngay chap nhan: 20/10/2020; Ngay dang bai 20/12/2020

Tom tat:

Ngudn nuée khoang nong Phii Ninh thudc xa Tam Pai, huyén Pha Ninh, tinh Quang Nam 1a
mot ngudn nude cd chat luong tét, 6n dinh theo thoi gian, trir lugng phong ph nén ¢6 gia tri sir
dung 1am nudc dong chai giai khat, ngdm tdm va chira bénh. Nudc khoang Pha Ninh c6 dién
phan bd rong véi thanh tao chira nudc khoang thuge hé ting Kham Duc [3], 12 ngudn nudc
khoéng néng, c6 &p luc cao (tai 16 khoan K1 hién nay). Két qua nghién cau cho thdy ngudn
nude khoang Pha Ninh ¢6 toi 3 thanh phan (3 chi tiéu) dat tiéu chuan dinh danh nuéc khoang
(theo Thong tu 52/2014/BTNMT) do la: do khodng hda cao (TDS: 2,105¢/l >1,5 g/l ), ham
lugng Axit metasilic (H2SiOs) cao (dat 85,88 > 50mg/l) va nhiét do cao (71°C >30°C). Loai hinh
hod hoc cua nuéc khoang l1a Clorur natri — calci. Binh danh 1a nuwéc khoang silic, rdt néng,
khoang hoa cao. Két qua nghién ctru tir hut nudce thi nghiém véi cac dot ha thip va khai thac thi
nghiém dai ngay di xac dinh trir luong nude khoang tai 16 khoan K1 ¢ trit lwong cap B 1a 216
md/ng, trir lwong cap C1 1a 154,66 m3/ngay. Khi khai thac st dung nguon nuée khoang nay s&
gop nang cao doi song va vin hoa xa hoi cho nhan dan trong khu vuc. Vi vay viéc dau tu khai
thac st dung hop ly ngudn nuée khoang nay dé dap wng nhu cau ngam tim, giai khat va du lich
sinh thai nghi dudng tranh lang phi tai nguyén thién nhién quy gia nay la rat can thiét.

Tir khéa: nuéc khoang Phi Ninh, trix luong, chat luong, khai théc st dung

1. Pt van dé

Ngudn nugc khoang néng Phi Ninh 1a mét ngudn nude khoang quy, hiém, cé gia
tri st dung tt phuc vu phat trién kinh té x& hoi. Nudc khoang dugc khai théc tai 15
khoan K1 nam giita hd Phi Ninh, c6 toa do X = 1714851: Y =226 236, hé toa do
VN2000, kinh tuyén truc 111°, mui chiéu 6° (thudc to ban d6 dia hinh ty 18: 50.000 c6
s6 hiéu D49-1-D)[1; 3]. Py la cong trinh khai thac nam giita hd Pha Ninh, mét ho thay
lgi 16n, ndm cach thanh phd Tam Ky 7 km vé phia tay, thuoc huyén Phi Ninh, cach san
bay Chu Lai khoang 15 km. H5 Pha Ninh 1a cong trinh thiy lgi 16n nhat mién Trung va
1a hd nhan tao 16n thtr hai ca nuéc Viét Nam.

Nuéc khoang — nude ndng la ngudn tai nguyén thién nhién rat quy gia thién nhién
ban ting cho con ngudi. Viéc khai théc sir dung hop ly, tranh that thoat tai nguyén Ia
mét nhiém vu quan trong. Bé dinh hudéng khai thac, sir dung mot cach hiéu qua va hop
ly, mang lai loi ich kinh té cao thi viéc nghién ciru danh gia chat luong, trir lwong nuéc
khoang la rat quan trong va can thiét.

L Lién hé tac gid
dovanbinhdctv@gmail.com
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Hinh 1. Khu vwe nghién civu nwoc khodang Phii Ninh

2. Phwong phap nghién ciru

bé ‘nghién cau va lam sang t6 hon vé mo nude khoéng Phu Ninh chung t6i da tién
hanh nhiéu dang cong tac ‘nghién ctu dé danh gia chat luong va trix luong nudc khoang.
Dong thoi nghién cau méi lién hé gitta nude khoang véi nude ngam va véi nuéc mat
xung quanh. Cac phuong phap do6 la:

- Thu thap tai liéu: thu thap cac tai liéu dia chat, dia chat thuy van, két qua phan
tich mau cac loai lién quan dén ngudn nude khoang néng Pha Ninh.

- Khao sat thuc dia: Tién hanh thuc dia khao séat khu vuc mé nuée khoang.

- Hat nuéce thi nghiém: tién hanh hat nuée thi nghiém 3 1an ha thip muc nudc va
hat nuée khai thac thi nghiém dai ngay tai 16 khoan K1 dé xac dinh céac thdng sb dia
chat thuy van va tinh toan trir luong khai thac nuéc khoang (xac dinh trit luong cp B,
C1), liy va phan tich mau trong thoi gian hiit nuéc nham chang minh tinh 6n dinh cua
chat lugng nuéc khoang.

3 Két qua va thao luan
3.1. Pdnh gid chit lwong nwéc khodng

Chat lugng va trir lwong nuéc khoang s& quyét dinh dén muc dich khai thac va s
dung. Viéc nghién ctru danh gia chat lugng va trir luong nudc khoang yéu cau phai co
tinh hé théng, do chinh xéac va tin cay cao.

Pénh gia chat lugng nudc khoang trong 16 khoan K1 phuc vu muc dich st dung
nude khoang dé dong chai udng, giai khat va st dung ngam tam, nghi dudng du lich
nén ching t6i cin cir vao két qua phan tich mau nudc khodng va cac tiéu chuan quy
dinh hién hanh [2]. Tong s6 mau céc loai di 13y va phan tich 1a 32 mau. Cac mau duoc
ldy dtng theo tiéu chuan, quy dinh rdi sau d6 duoc gui vé Trung tam k¥ thuat tiéu chuan
do luong chit luong 11 tai Pa Néng va Trung tam y té du phong, S6 Y té Quang Nam
(phan tich vi sinh) dé phan tich chat luong nudc. Viéc phan tich mau duoc thuc hién
trén may do c¢6 do chinh xac cao va cdc phuong phap hién dai khac dang duoc &p dung
tai Viét Nam.
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Anh 1. Do nhiét dp nwéc khoang

3.2. Chat lwong nwéc khoang
3.2.1 Binh danh nuéc khoang: Dé dinh danh nuéc khoang Phi Ninh ching t6i so sanh
céc két qua phan tich mau V6i quy dinh tai thong tu 52/2014/BTNMT [2]: Quy dinh vé
phan cap trit luong va cép tai nguyén nudc khoang, nudc nong thién nhién [2]. Két qua
phan tich mau dinh danh nuéc khoang tai 16 khoan K1 thé hién & bang 1 dudi day.

Environmental Management and Natural Resources Development
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th

. FACULTY OF ENVIRONMENT

Anh 2. Vj tri 16 khoan khai thac K1

Bing 1. Két qud phén tich méu va dinh danh nwéc khodng tai 16 khoan K1

Két qua phan
r i Pon vi | Ham lwong toi tich L
m Chitieu tinh thiéu (Min-Max) Danh gia
Trung binh
<50 Pat
Téng chit ran hoa tan > 50 - 500 1.530-2.680 O
1| 1os Mg/l 1 S 500-15000 2.105 (“‘;%‘; E:g?”g
> 1500
Khi carbonic tu do 1,76-3,3 .
2 (hoa tan) mg/l 500 2.53 Khoéng dat
Tong sulfur hydro ) A
3 (HsS + HS) mg/Il 1 Khong dat
4 | Ham lugng Fluor mg/l 1,5 - Khong dat
5 | Téng sat (Fe?* + Fe?*) | mgl/l 10 - Khong dat
6 | Arsen mg/I 0,7 - Khong dat
7 | Brom mg/I 5 - Khong dat
8 | Iod mg/I 1 -
Axit metasilic 80,03- 91,73
O | (H,Si09) mg/l 50 85,88 bat
Axit metaboric
10 (HBO,) mg/I 5 - -
11 | Radi pCi/l 10 - -
12 | Nhiét do °C 30 71 Pat

(Theo tai lidu ciia doan dia chat 154)
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Tir bang 1. thay rang nudc khoang tai 16 khoan K1 c6 toi 3 thanh phan dat quy
dinh tai TT42/2014/BTNMT la d¢ khoang héa kha cao (TDS: 2,105g/l >1,5 g/l ), ham
lugng Axit metasilic (H2SiOs) dat 85,88; nhiét do cao (71°C). Loai hinh ctia nudc la
Clorur natri — calci. Nuéc khoang Phi Ninh tai 16 khoan K1 duoc dinh danh la nuéc
khoang silic, rdat néng, khoang hoa cao. Tong hop cac két qua phan tich cac thanh phan
da lugng caa nude khoang tai K1 thé hién ¢ bang 2 dudi day:

Bing 2. Két qud phén tich cdc thanh phén da luong

mot s6 nguyén to ciia nwéc khodng tai K1

STT Tén chi ticu Dv"i'“ Min Max Trung binh

1 | Mausic Pt.co thmg phat <15 Kh(‘)ng phat
hién hién

2 | Mui, vi - Khong mui la | Khong muila | Khong mui la

3 | Do duc NTU th‘)ng phat KhC)nEJ phat Kh(‘)ng phat
hién hién hién

4 | Po cling tong mg/l 300 740 520

5 | Do cung tam thoi mg/I 7,97 49.8 28.885

6 | D6 cung vinh vién mg/I 290 700 495

7 | Ham lugng CO2 mg/I 1,76 3,3 2,53

8 |pHC() mg/I| 6,5 6,5 6,5

9 | Tong chatrin hoatan | mgl/l 1530 2680 2105

10 | Ham lugng H2SiO3 mg/I 80.03 91.73 85.88

11 | Ham lugng HCO3 mg/I 30.5 30.5 30.5

12 | Ham lugng COz* mg/l 0 0 0

13 gir)“ lwong - Clorua |0 815 1260 670.75

14 | Ham lugng PO4* mg/I 67.5 12425 655

15 | Ham luong SO4* mg/I 40 163.4 101.7

16 | Ham lugng Canxi mg/I 267.8 452.5 360.15

17 | Ham lugng Magie mg/I| 1.77 2.15 1.96

18 | Ham luong Sit mg/I 0 0 0

19 | Ham luong NH4 mg/I 0.06 0.16 0.11

20 | Ham luong Natri mg/I 295.5 457.7 376.6

21 | Ham luong Kali mg/I 21.32 23.32 22.32

22 | Nhi¢t do °C 69.2 71.2 71

(Theo tai liéu cuia doan dia chat 154 va tai liéu phan tich bé sung cua tac gid nam

2020)

Téng hop két qua phan tich méu nuoc khoang theo thoi gian va phan tich qua cac
dot thi nghiém thay rang, thanh phéan da lugng trong nudc bien doi khong dang ke, dugc
coi la 6n dinh.

242


http://env.edu.vn/EMNR2020

Available online at http://env.edu.vn/EMNR2020 1

EMNR 2020

Environmental Management and Natural Resources Development

<

. FACULTY OF ENVIRONMENT

3.3. Ddnh gid theo tiéu chuin nwéc khoang uong, dong chai

So sanh giira két qua phan tich mau nudc khoang véi tidu chuan nuée ubng quy
dinh tai QCVN 6-1:2010/BYT thi & tat ca cac mau duoc phan tich déu dat yéu cau. Céac
mau phan tich déu dat quy dinh vé& cac ham luong vi chit nhu du lugng thude bao veé
thue vat, ham lwong kim loai nang. Téng hoat d6 phong Xa o, B déu rat nho, dudi muc
qui dinh. Panh gia chung, chat luong nude khoang tot, sach, khdng bi 6 nhiém boi céc
chat ban va chat doc hai (bang 3 va 4).

Bdng 3. Két qud phdn tich ham lwong thuéc bao vé thuc Vit trong nwéc khoang

ST | 1n chi tiw MAu hat MAuhat | MAuhat | Panh
T nuwéc dot 1 | nwéc dot 2 | nwée dot 3 | gid

Du luong thudc bao vé thuc
vat nhom Phopho (mg/l)
(triethylphosphorothioate,

1 sulfotep, phorate,
dimethoate, disulfoton,
methyl parathion, parathion,
famphur)

Khong phat | Khong phét | Khong phat | D&t

hién hién hién

Du luong thudc bao vé thuc
vat nhém Clo httu co (mg/l)
(Aldrin, BHC, 4,4-DDD, DPat
4,4-DDT, Dieldrin,

2 Endosulfanl, Endosulfanll,
Endosulfan sulfate, Endrin,
Endrin aldehyde,
Heptachlor, Heptachlor
epoxide (B))

Khong phat | Khong phéat | Khong phat
hién hién hién

Khong phat | Khong phat | Khéng phéat | Dat

3 | Ham luong PCB  (mgl/l) hien hién hién

Bing 4. Két qud phan tich vi sinh vit trong nwéc khodng
tai LK K1 qua cac dot hut nuwéc

Dot | Dot | Dot | Dot
TT| Chitiéuphantich | Ponvitinn| MOt | hut | hat ) khai | Dinh
: nw6C | nwoc | nwéc | thac gia
1 2 3 thir
1 | Coliforms MPN/ KPH KPH KPH KPH Pat
100ml
. MPN/
2 | E.Coli 100ml 0 0 0 KPH bat
Téng s6 vi khuan
3 | it (CFU/mI) | 0 0 0 ; i

Tir bang 3 va 4 cho thay nuéc khoang & 16 khoan K1 ¢6 ham lugng khoéng héa
cao, chat luong nudc tot va on dinh theo thoi gian. Chat lugng nude dat cac tiéu chuan,
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quy chuan, quy dinh hién hanh c6 thé s dung dé dong chai, giai khéat hoac ngam tim
nghi dudng.
3.4. Ddnh gid theo tiéu chudn nwéc khoang ngam tdm chiza bénh

Viéc danh gia nudc khodng theo tiéu chuan ngdm tim nghi dudng, tham chi
chita bénh dugc cin ctr vao thanh phan chit tan va nhiét do cua nudc. Theo tai liéu
nghién ciru, nude khoang Phi Ninh c6 TDS kha cao (>2 g/l) va nhiét do rat ndng (71°C)
nén co gia tri cao d6i véi viéc ngdm tam nghi dudng. Hon nita, ham luong H2SiOs cao
lam tang kha ning trao ddi, tham thau cua hoat chat d6i véi sirc khoe.

Do nhiét d6 cao (71,0°C) nén ngudn nuéc khoang Pha Ninh cé gia tri vé ngam
tam, nghi dudng hoic chita bénh. Day 1a ngudn ¢ tiém ning tét cho du lich sinh thai.

Hoar dé phong xa: Mot trong nhitng thdng s6 can danh gia ddi véi nudc khoéng
phuc vu ngdm tam, nghi dudng la hoat d6 phong xa trong nuéc. Hoat do phong xa &
mot mirc d6 nao do6 sé rat co lgi cho sirc khoe nhung néu cao hon tiéu chuan cho phép
thi lai gy tac hai, khong tbt cho stic khoe.

Trong qua trinh thim do cic tac gia da liy 02 dot miu phan tich ham luong
phdng xa trong nuéc. Két qua phan tich cho thdy cac mau déu trong giGi han cho phép
dbi véi nude khoang ngam tam.

Bing 5. Két qua danh gid chit lwong nwéc khodng phuc vu ngam tim, chita bénh

Quy dinh vé Két qua phan tich Panh gia
nwéc khoang (Min-Max)
Ténchi | Pon | ngam tam, chira Trung binh
STT < . A
tiéu vi bénh
Mau dot Mau dot
hiat nwoc 1 | hat nwéc 3
>1000 1.530- 1.520-2.675 Dat
1 |TDS mg/l 2.680 2.103
2.105
50 80.03- 128-150 Dbat
2 | H2SiO3 mg/l 91.73 140
85.88
3 |Nhietds | °C 30 71 71 Dat
Bing 6. Két qud do hoat dj phong xa trong nwéc khodng tai K1
TT Chi tiéu do Ponvj | KELQUamau | o chophep | Pnh
tinh | HX1 | HX2 gla
1 ;gﬁgd‘-’ phong xa B/l | 0,0022 | 0,0035 05 Pat
2 '(?3‘)’“ do phong xabeta | 5 | 021 | 0,027 1 Pat

Tir bang 6 cho thay, cac chi tiéu vé hoat d6 phong xa rat nho, dam bao tot cho ngam
tam, nghi dudng, chira bénh.
3.5. Tinh toan tri¢ lwong khai thac nwdc khoang
T tai liéu hat nuée véi 3 1an ha thadp muc nudce va hat nuéc khai thac thi nghiém
tai giéng K1, str dung phuong phap thiy luc tinh toan duoc trit lugng nuéc khoang véi
do tin cay cao.
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Cac thong sb dia chat thuy van duoc xac dinh theo cdng thic Theis - Jacob bang
phuong phap theo doi thot gian [6].
T tai liéu hat nuae, ap dung céng thuc:

S 0,183Q Iy 2,2;5& N 0,183Q gt 1)
km r km
Véi tai liéu do hdi phuc muc nuéc:
S:0,183Q |gT+t, 2)
km t
0,183Q

Suy ra cong thic tinh hé s6 tham [4] cua tang chira nuée la: Km =
t
Trong do:
Q - Luu luong hiit nuéc thi nghiém tail (m®/ng);
Ct - Hé sb goc cua d6 thi S — Ig(tU/T+t);
At - Poan thang ma d6 thi cit tryc tung tuong ung;
r - Ban kinh 16 khoan (m); Km - Hé s6 dan nudc (m?/ng);
a - Hé s6 truyén myc nuéc (m?ng);  S* - Dang cao muc nuéc (M)
Tur s6 lidu hat nude thi nghiém, do hoi phuc myc nudc, tién hanh vé d6 thi biéu
didn mdi quan hé S-lgt; S-lg(t/T+t) tir &6 lra chon tinh toan thdng sb dia chat thary van
[6. 4].

® Do thi quan hé S-logt &* ()
g 1.50 y=-0.1823x - 03125 120
c . RE=08528
o y = 0.2246x + 0.1149 . : ;-gg
g_ 100 R2=0.9858 . '
a £ ‘., 0.60
E ~ 0.50 e, 040
© o 020
< M
"‘8 - r _| . _| * Z AAA? . _| J)
2 0 1 2 3 4 4000 35000 30000 25000 2000 15000 10000 05000 o 0000
'—
Log (1) le(tT+)
| ¢ Teisddinzmucnvse  * Doantinhthénzsd —— LinesrBoantinhthéngsd) ‘

Hinh 1. Dé thi biéu dién quan hé S-1gt va S*-Igt/T+t
khi hut nwoc thi nghiém dot 1 tai K1

Db thi quan hé S-logt
$* (m)
y=-0.8033x - 1.3238 2.5
o 1.50 y = 0.2246% + 01149 , VI j;z
5. R2 =0.9858 0
g __ 1.00 5
E 1.00
N o ~ 0.30
g )] 0.50 YT
;_ (&) 3 D‘DUD 4 j‘DUD 4 D‘DUD 3 j‘DUD 3 [;DUD -2 j‘DUD -2 ["['Uh}w . j‘DUD_D iB 0poo
< g lg(tT+) 10
o 2 0 1 2 3 4 5
=
l_

LOg (t) | * Trsidingmeowde  * Doantichthéngsé  —— Linear(Boantinh théngsé) |

Hinh 3. Pé thi biéu dién quan hé S-Igt va S*-Igt/T+t
khi hut nwoc thi nghiém dot 2 tai K1
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5 (m)
500

S

35 y= L7567 - 316

i 400
300 y=L38lx -073% RE= 09391
250 R=0038 v 300

.

200 . Y, 200
o 100
100 r - - - - ey N - e
030 L lot 43000 40000 35000 30000 23000 20000 TS0 1000 03000 0.0p0
| L lg(t/T+t) 100

0.00 T T T T T T 1
0.0000 0.5000 1.0000 1.5000 2.0000 23000 3.0000 35000 20

=

‘ ¢ Tishathpmmae  * Dosatishihngsd  — Linear(Doantinh théngs6) ‘ ‘ ¢ Tdsbdinzmpenwde ¢ Domtihthéngsé  —— Linear(Poantinhthéngsd) ‘

Hinh 4. Pé thi biéu dién quan hé S-Igt va S*-Igt/T+t
khi hut nwoce thi nghiém dot 3 tai K1

S (m)

2409

100 4
200 y=10573x - 0.0%62
160 BE= 09284

120 4
0.80

040 ] o +* It

0.00 T T T T T T T 1
0.0000 1.0000 2.0000 3.0000 4.0000 3.0000 6.0000 7.0000 3.0000

| +  Triséha thipmueaude * Boantinhthéngsé —— Linear(Boan tinh théngsé) |
Hinh 5. Dé thi biéu dién quan hé S-Igt theo tai liéu khai théc thit, 16 khoan K1
Tu tai liéu hut nudc lap cac do thi, tir do thi quan h¢ tinh todn dugc h¢ s6 dan
nudc [4, 5, 6] thé hién tai bang 7 dudi day.
Bdng 7. Bang tinh todn hé so dan nwoc

SHL Phuong trinh quan h¢ gitra Hé so dan
Pot bom tri so ha thap mwe nwéc voi thoi R2 nwoc

K . e . .

gian Km (m2/ng)
A _ 0.985

Bom lan 1 y = 0.2246x + 0.1149 8 122.19
Bom lan 2 y =0.512x - 0.0718 2'975 77.20
Bom lan 3 y = 1.381x - 0.7323 g'958 34.35
Khai thac thir y = 0.8063x - 0.5122 9'958 68.98

K1 5 5 0.852
Hoi phuc lan 1 y =-0.1823x - 0.3125 8. 143.92
Hoi phuc lan 2 y = - 0.8055x - 1.5258 2'776 121.40
Habi phuc lan 3 y =-1.7567x - 3.16 2'939 111.85
E?I' phuckhaithac |\ _ | 3035x - 0.5275 2'877 126.22
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Két qua tinh thong s6 cho ta mét s6 nhan xét nhuw sau:

- Méi tuong quan giita thoi gian va tri s6 ha thap (tri s dang muyc nuéc) 1a rat
chat ché.

- Két qua tinh théng s6 theo tai liéu hat nude twong ddi 6n dinh qua cac dot hit
nudc thi nghiém [4; 5].

- Po chénh léch gié tri hé s6 dan nudc tinh theo hut nudc va hdi phuc muc nude
tai 16 khoan K1 khong c6 su sai khac nhiéu (thap nhét khi hat 1an 3 va cao nhat khi do
hdi phuc lan 1). Vi vay két qua tinh thdng s tang chira nuéc 1a dam bao. Thoi gian hoi
phuc muc nudc ngan, muc nudc dang nhanh, ching to tang gidu nudc. Muc nudc ha
thip nho nén kha ning cung cap cua giéng K1 s& con cao hon.

Lwa chon gia tri hé so dan nudc 14 gia tri trung binh cua cac dot hut nuéc thi
nghiém va khai thac thir. Gid tri trung binh hé s6 dan nuéc T 1a: 110,25 m2/ngay

3.6. Pdnh gid trir lwong khai thac theo tai ligu hit nwéc thi nghiém véi 3 dot ha thép
Muc nwdC
Tai liéu hat nuwéc thi nghiém 3 dot ha thadp muc nude duoc 1ap & bang 8.
Bdng 8. Tong hep két qud hiit nwéc thi nghiém don
véi 3 ldn ha thdp muc nuéc tai 16 khoan K1

SHLK | Pothathap | S(m) | Q(l/s) | So=S/IQ | 1gQ lgS
1 1.50 1.02 0.68 0.18 0.01

K1 2 2.50 2.14 0.86 0.40 0.33
3 3.00 3.20 1.07 0.48 0.51

M4i quan hé gitra luu luong va tri s6 ha thip muc nuéc tuan theo quan hé cua

Smoreke [6] (1gQ = a+blgS), theo d6 phuong trinh quan hé duoc thé hién nhu sau:
Lg Q= 0.1769 + 0.6166 Ig S vdéi tuong quan chat ché [a R2 = 0.9905.

Sk: tai 16 khoan xac dinh duoc 1a: Sk =3.20 x 1.75 = 5,60 m [4; 5]

T d6 tinh dwgc trir luong khai thac tai 16 khoan K1 la: IgQ
0.6166195.6 hay IgQ = 0.633, hay Q =4.29 I/s hay 370.66 m%/ng.

Phan cap trir luong khai thac

Dé phan cip trir lwong ching tdi cin cir vao luu lwong khai thac thi nghiém va luu
lugng ngoai suy theo phuong trinh dudng cong ha thip muc nudc cua hat nuéc thi
nghiém. Theo d6: Trir lwong cap B: bing tong trir lwong khai thac thir dai ngay tai 15
khoan K1 1a 2.5 I/s hay 216 m®/ng. Trir lweng cip C1: Tinh theo luu lugng ngoai suy
tir tai liéu hut nude thi nghiém véi 3 1an ha thdp muc nudce va tai lidu hat nuée khai théc
thi nghiém & 16 khoan K1. Theo d trir lugng cip C1 duoc xac dinh bang hiéu sé giira
luu lwong hat nude 16n nhét tinh toan dugc (Qkr) trir di luu lugng cip B. Két qua tinh
toan: Trir lwong khai théac tai 16 khoan K1 la 4,291/s hay 370,65 m3/ngay. Do d6 tTrit
luong cdp C1 = 370,66 — 216 = 154,66 m*/ngay.

= 0.1769 +

3.6. Pinh hwong khai thac si# dung nwéc khoang

Tir két qua nghién ctru chat lwong va trix lugng néu trén co thé dinh hudng khai
thac sir dung ngudn nude khoang Phi Ninh nhu sau:

- Trit lugng khai thac khong duoc vuot qua 216 m®/ng, trir truong hop tham do
nang cap bo sung dé nang trix lugng tir cap C1 1én cap B.
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- C6 thé khai thac dé sir dung nudc khoang vao cac linh vuc: Pong chai giai khét;
ngam tam nghi dudng, du lich sinh thai. Dac biét két hop véi hd Pha Ninh va céc canh
quan ring cua khu vue dé xay dung cac khu sinh thai nghi dudng cé chat luong cao.

Khi khai thac nuéc khoang phai tuan thu quy dinh chuyén mén va quan ly dé
bao vé ngudn nudc khoang. Khong duoc khai thac qué trir lwong cdp B va tri s6 ha thip
muc nude khong vuot qué tri sb ha thip muc nudc cho phép.

- Trong qua trinh khai thac can tién hanh quan tric chit lwong, muc nudc, luu
lwong, nhiét d6 va mot sb thong sb khac theo quy dinh hién hanh [2].

4. Két luan

- Ngudn nuée khoang ndng Phi Ninh 1a mot ngudn nuéc ¢d chat luong tdt, o trir
luong 16n nén can duge khai thac st dung phuc vu phét trién kinh té xa hoi. Chat luong
nuéc théa man dong chai giai kha va nhat 1a ngdm tim nghi dudng, du lich sinh thai.
Trit lugng nudce khé 16n, trir lugng cip B dat 216 m3/ng, cap C1 dat 154 m®/ng, cd thé
dap tmg cac nhu cu ca ngdm tim nghi dudng va dong chai giai khat.

- Nuéc khoang la nuéce ¢6 ap luc, chat lwong 6n dinh theo thoi gian, khong chiu
anh hudng ctia nudce hd va nude ngam trong khu vue.

- CO thé str dung nudc khoang Pha Ninh cho nhiéu muc dich, dong chai, ngam
tdm va du lich. Trong qué trinh khai thac can tién hanh quan tric cac théng sé theo quy
dinh hién hanh.
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Pinh gia bién dong sir dung dit lién quan dén hoat dong khai thac
khoang san khu vuc Bat Xat, tinh Lao Cai

Nguyén Thj Cic *** Nguyén Phuong?, Phan Thi Mai Hoa', D6 Van Nhuan*
& Khoa Moi truong, Pai hoc Mo - DPia chat, Viét Nam )
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Tom tat

Hoat dong khai thac khoang san ngay nay, bén canh viéc gop phén lam tang truong kinh té
cling tac dong khong nho toi moi truong. Theo Ravik. Jain, 2016 thay d6i muc dich st dung dat 1a mot
trong ndm van dé moi trudng chinh lién quan dén nganh cong nghiép khai khoang. Viéc danh gia bién
dong str dung dat lién quan dén hoat dong khai thac khoang san khu vuc Bat Xat tir nim 2008 dén
nam 2019 nham Iam rd anh hudng ciia hoat dong nay t6i muc dich sir dung dat theo thoi gian. Trén co
s& phan tich anh landsat két hop phuong phap chong 16p ban dd cho phép danh gia bién dong st dung
dat lién quan dén hoat dong khai thac khoang san. Két qua danh gia cho thiy hoat dong khai thac phat
trién chu yéu 6 cac xa A Mu Sung, Ban Qua, Ban Vuoc va xa Cdc My. Tir giai doan 2008 dén nam
2019 tong dién tich dat sir dung cho muc dich khai thac khoang san ting tir 237 ha dén 613 ha (159%).
Trong d6, chii yéu 1a do chuyén dbi tir dét tréng cay luong thuc va ciy lau nam 14 34,53 ha, chuyén doi
tir dat rimg 13 46,27ha, dat chuyén doi tir dat o 13 20,52ha va tir dat trong 1a 6.38ha. Nhur véy, hoat
dong khai thac khoang san tac dong manh nhat téi dat nong nghiép, tiép dén la dat rimg va dat .
Ngoai ra, tir nam 2008 dén nam 2019, mot phﬁn dién tich dét thudc khu vuc khai thac khoang san sau
khi két thuc ciing dugc chuyén ddi sang sir dung lam dat & va dét trong cdy luong thuc, cay lau nam,
téng dién tich chuyén doi 1a 22,77ha.

Tur khoa: GIS, Bat Xat, Landsat, khai thac khoang san, sir dung dat

1. Mé dau

Hoat dong khai thac tai huyén Bat Xat noi riéng va tinh Lao Cai néi chung tuwong
dbi phét trién. Hién nay cac loai khoang san chinh dang khai thac trong khu virc 13 vat liéu
xay dung, ddng, sét va apatit. Hoat dong nay dang ngay cang ma rong dién tich va cong
suat dong nghia vai mot lwong 16n dién tich dat khéc s& bi chuyén d6i muc dich st dung
ddng thoi cling 1am mat di luong 16n 16p phu, thay ddi dia hinh anh huong dén da dang
sinh théi va hé thong thuy van cua khu vuc. Hién nay, viéc két hop cong nghé GIS va vién
tham duoc sir dung trong rat nhiéu cac linh vuc dic biét 1a khoa hoc trai dat nhu dia chit,
trac dia, mo va moi trudng. Nguyén Thi Thu Hién va nnk, 2014 di sir dung GIS va anh vé
tinh SPOT thu nhan & 3 thoi diém 2000, 2005 va 2010 dé danh dé danh gia bién dong sir
dung dat, 16p pha huyén Tién Yén, tinh Quang Ninh giai doan 2000 —2010. Vii Kim Chi,
2007, sir dung anh vién tham va GIS danh gia bién dong sir dung dt khu vuc Sudi Muoi.
Mai Trong Thinh, 2017 sir dung anh landsat dénh gia bién dong dién tich rimng ngap man
tai thi x4 Quang Yén, tinh Quang Ninh. Md. Inzamul Haque, 2017 st dung c6ng nghé
vién tham va GIS danh gia su thay d6i d6 che phu dit tai khu vic Tanguar Haor,
Sunamganj, Bangladesh dwa vao cac chi s thuc vat NDVI va chi s6 d6 am 1a NDWI.

L Lién hé tac gia
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Trong nghién ctru nay, tac gia s dung anh landsat 5 va landsat 8 duoc chup vao cac ndm
2008 va ndm 2019 dé phan loai s dung dat qua cac nam tir d6 danh gia bien dong str dung
dat tir nam 2008 dén nam 2019 lién quan dén hoat dong khai thac khoang san.

2. Pbi twong va phwong phap nghién ciu
2.1. Khu verec nghién ciru

Khu vyc nghién ctu 1a huyén Bét Xat, tinh Lao Cai (hinh 1) c6 ngudn tai nguyén
khoang san kha phong pha (Bao cao Tai nguyén khoang san tinh Lao Cai, 2005), cac mo
hién nay dang khai thac c6 quy mé 16n nhu mé apatit, ddng Sin Quyén, Liing P, sét khu
vuc Ban Qua, Ban Vuoc, Coc My ... Trong nhitng nim gan déy, hoat dong khai thac tai
khu vuc Bat Xat phat trién manh dac biét 1a khu mé dong Sin Quyén va cac mo sét.
Nhiing hoat dong nay gay anh huéng khéng chi téi moi trudng séng cia nguoi dan séng &
khu vuc lan can ma con tac dong khéng nho téi hoat dong canh tdc ndng nghiép, 1am
nghiép cua nguoi dan dia phuong.

b \0

Bat Xat
Hinh 1. Vj tri khu veec nghién ciru
Bdng 1. Bang thong tin di liéu d@nh vién tham
STT Ma anh Ngay chup | P§ phan | Path/ro
giai (m) w
1 | LC08_L1TP_128045 20191210 201912 | 17/12/2019 30 128/45
17 01 T1
2 | LCO8_L1TP_ 128044 20191210 201912 |17/12/2019 30 128/44
17 01 T1
3 | LTO5 L1TP_128045 20081109 201610 | 09/11/2008 30 128/45
28 01 T1
4 | LTO5 L1TP_128044 20081109 201610 | 09/11/2008 30 128/44
28 01 T1

Nguon:https://earthexplorer.usgs.gov
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2.2. Co so tai ligu va phwong phdp nghién ciru
2.2.1. Co sotai lieu

Dé danh gia bién dong sir dung dat khu virc Bat Xat, Lao Cai, tac gia sir dung phan
mém Arcgis 10.3 va co sé dit liéu 1 anh vién tham Landsat 8 va Landsat 5 chup cho tinh
L&o Cai tir nam 2008 va nam 2019. Dit liéu dugc tong hop & bang 1.
2.2.2. Phuong phap nghién cuu

Phuong phap xu ly anh vién tham: Vién tham (Remote Sensing) dugc hiéu nhu mot
khoa hoc, nghé thuat thu nhan théng tin vé dbi twong, khu vuc hay hién tuong trén bé mat
Trai dat ma khong tiép xuc tryc tiép véi ching (Bang Van Duc, 2011). Phan tich tai ligu
vién tham gilp nam bat nhanh cac théng tin vé bién dong cua ddi twong tu nhién, dong
thoi phdi hop véi cac hé thong tin dia ly, ¢6 thé cho phép xac dinh nhanh cac khu vyc khai
khoang tap trung va cac loai hinh sir dung dat tai khu vuc nghién ciu. Anh vién tham sau
khi dugc hiéu chinh, nan chinh toa d6 duoc tién hanh 1ay mau phan loai dya trén cac yéu
t6 giai doan trén phan mém nhu Envi, Erdas, Arcgis .... Cu thé, trong nghién ctiu nay, tac
gia xir ly, phan loai anh va danh gia bién dong sir dung dat bang phan mém Arcgis 10.3.
Trong d6, phan loai ddi twong st dung dat thanh 6 loai gom: Dén cu, Pt tréng, Pat ring,
Dit trong cay luong thuc va cay 1au nam, Song, hd va Pt khai thac khoang san (bang 2).

Anh sau khi dugc lay mau theo 6 nhém ddi tuong duoc tién hanh phan loai ¢ kiém
dinh theo phuong phap Maximum Likehood. Dé cac két qua phan loai duogc tap trung
hon, tac gia st dung phuong phép phan tich thanh phan chinh Majority giam bét cac pixel
don 1& phuc vu tét hon cho cong tac danh gia bién dong. Két qua sau xur ly thu dugc ban
d hién trang str dung dat ciia cac nam 2008 va 2019. Tién hanh chdng xép ban do bang
cong cy “intersect” giita ndm 2008 va 2019. Cac budc xac dinh bién dong sir dung dat lién
quan dén hoat dong khai théc khoang san khu vyc Bét Xat tinh Lao Cai dwoc thé hién ¢ so
do hinh 2.

Anh chyp Anh chup
Nin chinh hinh Nan chinh hinh
Chiét xuat thong Chiét xuat thong
tin str dung dat tin str dung dt

Ban d6 hién Béan d6 hién
trang str dung trang str dung
| |
v

Panh gia bién dong sir dung dat 2008 -

Hinh 2. So' d6 xdc dinh bién dgng si dung ddt khu vec Bat Xat, tinh Lao Cai
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Bdng 2. Khoa gidgi dodn dnh cdc doi twong sik dung dat tir anh vién tham

Anh miu Dau hiéu dic trung | Poi twong dwoc giai doan | Ky hiéu loai
dat

Mau hong, tim cau trc Dan cu 1
d6m, diém
Mau nau dat, cau trdc Dat trong 2
loang 16
Mau xanh 14 ciy dam, Dat ring 3
cAu trdc min
Mau xanh 14 cay, cau tric | Dat trong cay luong thuc 4
dang loang 15 va cdy lau nam
Mau xanh séng, ho 5

. Mau tim, cu trdc min, Dit khai thac KS 6
loang 16

3. Két qua va thao luan
3.1. Két qud phan logi hién trang si dung dat
3.1.1. Két qud phan logi

Anh landsat sau khi duoc nan chinh hinh hoc tién hanh chiét xuét thong tin st dung
dat. Co s xac dinh théng tin str dung dat théng qua thyc té va dua vao ban dd Google
Earth. Céc band anh duoc sir dung dé phan loai gom band 1 dén band 7 d6i voi anh
Landsat 5 va tir band 1 dén band 8 ddi véi anh landsat 8. Két qua giai doan xay dung duoc
ban d hién trang st dung dt nim 2008 va ndm 2019 (hinh 3). Str dung cng cu tinh dién
tich trén Arc GIS, sau d6 xuét két qua sang phan mém Excel dé thong ké dién tich céc loai
dat trén ban d0. Két qua tinh duoc tong hop o bang 3.
Bdng 3. Bdng téng hep két qud phan logi sit dung déit ndam2008, 2019 huyén Bat Xat

o Dién tich dit (ha) Dién tich | Ty I¢ %
STT Loai dat thay doi | thay doi
2008 2019 (ha)

1 Din cu 1384 2193 809 58
2 Pit trong 4074 4473 399 10
3 ____batrimg 51445 52973 1528 3
g | Datrong cay luongthuc [ )47 45181 | -3086

va cdy lau nam -6
5 S6ng, ho 55 22 -33 -60
6 Pat khai thac KS 237 613 376 159

Tir hinh 3 va bang 3 cho thay tir nam 2008 dén nam 2019 tong dién tich dat sir dung
cho muc dich dat ¢, dét ring, dat khai thac khoang san c6 xu hudng ting. Trong d6, dat str
dung cho muc dich khai thac khoang san ting manh nhat. Cu thé, dién tich dat & tir nim
2008 dén nim 2019 ting 809 ha twong dwong 58%; dién tich dat trong ting 399 ha, trong
duong v&i 10%; dién tich dat rimg ting 1528 ha twong dwong véi 3%, dién tich dat danh
cho khai thac va ché bién khoang san tiang 376 ha twong duong 159%. Dién tich dat sir
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dung cho muc dich tréng cay luong thuc c6 xu huéng giam, diéu nay phi hop véi thyc té
boi nhu cau vé dat ¢, xay dung va hoat dong khai thac khoang san ngay cang phat trién tai
khu vuc Béat Xat. Dién tich song, hd ¢6 xu ‘huéng giam la do bai bdi & cac con sdng ngay
cang mo rong, muc nudc tai cac song, sudi, hd ciing giam dan téi dién tich mat nuoc bi
thu hep.

Chu giai

Il D:n o
Dét tréng

[ Ring

Dét trdng cay lrong thuc va cay 1au nam
Séng
Il Dt khai thac khoang san

Hinh 3. (a) Két qud phan tich hién trang si dung dét nim 2008 tinh Lao Cai

N

Chui giai

B oan oo
Dét tréng

[ Rimg
Dét trdng cay luong thyuc va cay lau nam
Song, hd

Il ©:t khai thac khoang san

Hinh 3. (b) Két qud phan tich hign trgng sir dung dit nam 2019, tinh Lao Cai
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3.1.2. Banh gia do tin cdy cua phwong phdp

Dé danh gia do tin cay trong phan loai sir dung dat hién nay cha yéu sir dung hé sé
Kappa (K). Cu thé d danh gia d6 chinh xac phan loai. Theo Congalton,1991, d6 chinh
X&c phan loai dugc danh gia bang ma tran sai sé va chi s6 thong ké Kappa (k).

N X=X, (i x4q)
K=""Ne37 (ryexs)

Trong do:

N: Tong sé diém lay mau

r: S6 16p dbi twong phan loai

xii: S6 diém dung trong 16p thi |

Xi+: Tong sb diém 16p thar i cia mau

X+i: Tong sé diém 16p thir i sau phan loai.

Hé s kappa bang 1 thi phép phan loai c6 d6 chinh tac tuyét ddi, hé sé K> 0,8 phan
loai c6 d chinh xéac cao, 0,4< K < 0,8 phéan loai c6 d¢ chinh xac vira phai va K <0,4 phéan
loai c6 do chinh xac thap. Cu thé, dé danh gia d6 chinh xac phan loai anh tac gia da lua
chon 50 diém trong mdi I6p phan loai. Nhu vay, tong s6 diém duoc sir dung dé danh gia la
300 diém. Két qua tinh toan chi so6 Kappa d6i véi mdi loai dat dugc tong hop ¢ bang 4.

Bdng 4. Bdng ddnh gia dp chinh xac phan logi dnh nam 2008 va 2019

2008 2019
Lép phan loai User ac- Producer ac-| Userac- Producer ac-
curacy ) 0 0
(%) curacy (%) curacy (%) curacy (%)
Déan cu 75 80 79 87
Dit trong 81 87 84 87
Dat ring 90 90 88 100
Pat trong ciy luong
thuc va cay lau nam 84 90 93 83
Séng, ho 100 80 100 93
Pat khai thac KS 80 80 93 83
Do chinh xac phan loai 84 89
Kappa 0,81 0,87

Tir bang 4 cho thay hé s6 kappa cia nam 2008 va 2019 lan luot 1a 0,81 va 0,87.
Theo Congalton,1991 két qua phan loai dam bao d6 chinh xéc cao. Két qua danh gia cling
cho thay dat rung va dién tich nudc mat phan loai chinh xac cao hon so voi dét trong cay
lwong thuce, dat khai thac khoang san, dat trong va dat dan cu do cac khu vuc khai thac
khoang san vé co ban nd 1a d6i twong dit tréng, tuy nhién do hoat dong khai thac nén 16
quang, vi vay mot sé diém anh s& nham 1an giira hai ddi twong nay. Ngoai ra, khu virc khai
thac va ché bién khoang san bao gém ca khu ché bién va khu nha &, do d6 mét s vj tri
trén diém anh dé nham véi khu vuce dan cu.

3.2. Pdnh gid bién dong sir dung dit lién quan dén hoat dpng khai thac khoang san

Trén co s& ban d6 hién trang st dung d4t nam 2008 va nam 2019, tac gia tién hanh
thanh 1ap ma tran chuyén doi s dung dat nham lam rd tac dong cua hoat dong khai thac
khoang san t&i muc dich sir dung dat trong khu vuc nghién ctu. Két qua bién dong duoc
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tong hop & ma tran chuyén doi (bang 5). ,
Bdang 5. Bién dgng hi¢n trgng su dung dat tinh Lao Cai nam
tor nam 2008 dén nam 2019

& Dién tich dit chuyén dbi tir nim 2008 sang nim 2019 (ha)
16 26 36 46 61 62 64 66
AMuSung | 051 16 7,6 3,07 3,81
Béin Qua 0,23 6,02
Bén Vugc 8,06 | 168 | 30,13 | 150,82 | 7,18 6,3 | 99,29
Coc My 11,72 | 48 0,14 | 176,09 0 218 | 0,23 | 112,22
Tong 2052 | 6,48 | 46,27 | 340,53 | 10,25 | 2,18 | 10,34 | 211,51

Nhu trén di trinh bay, tir nam 2008 dén nam 2019 dat sir dung cho myc dich khai
thac khoang san c6 xu hudng ting (159%). Dién tich dét khai thac khoang san ting 1a do
chuyén doi tir dat trong cay lwong thuc (4), dat rimg (3), dat dan cu (1) va dat trong (2) Tur
bang 5 cho thay dat sir dung cho hoat dong khai thac va ché bién khoang san ting 376 ha.
Trong d6, dat chuyén doi tir myc dich tréng cdy lwong thuc va cay lau nam 1a 340,53ha,
chuyén d6i tir dat rirng 12 46,27ha, dat chuyén doi tir muc dich dat ¢ sang la 20,52ha va tir
dét tréng 1a 6,38ha. Nhu vay, hoat dong khai thac khoang san tai khu vuc Bat Xat tac
d6ng manh nhat téi dat sir dung cho muc dich nong nghiép, tiép dén 1a dat ring va dat o.
Ngoai ra, tir nim 2008 dén nam 2019, c6 mdt phan dién tich dat thuoc khu vure khai thac
khoéng san sau khi két thuc ciing dugc chuyén doi sang str dung lam dat ¢ va dat tréng
cay luong thyc, cdy lau nam. Tong dién tich chuyén doi 1a 22,77ha. Nhin chung, tir nim
2008 dén nam 2019, hoat dong khai thac khoang san tai khu vuc Bat Xat di 1ay di phan
I6n dién tich dat ndng nghiép, dat trong rirng va dat o. Didu nay 1a pha hop vai thuc té boi
tir nm 2008 dén nay, hoat dong khai thac khoang san tai tinh Lao Cai néi chung va khu
vuc Bat Xat néi riéng khdng nging tang quy mo va san lugng (Béo céo hoat dong khai
thac khoang san dinh ky 2015, 2016, 2017, 2018, 2019). Bién hinh 1a cac khu vuc khai
thac apatit, dong va vat liéu xay dung.

4. Két luan

Két qua danh gia bién dong sir dung dat lién quan dén hoat dong khai théac khoéng
san khu vuc Bat Xat, tinh Lao Cai c6 thé rit ra mot sé két luan sau:

- Tir nam 2008 dén nam 2019 tong dién tich dat sir dung cho muc dich dat &, dat
rimg, dat khai thac khoang san c6 xu hudng ting. Trong d6, dat st dung cho muc dich
khai thac khoéng san ting manh nhét véi 376 ha tuong duong 159%. Trong dé:

- Dién tich dat chuyén do6i tir muc dich trong cay luong thuc va ciy lau nim la
340,53ha. Dién tich dat huyén doi tir dat rieng 1a 46,27ha, dat chuyén d6i tir muc dich dat
& 12 20,52ha va tir dat trong 12 6,38ha.

- Nhu vay, hoat dong khai thac khoang san tai khu vuc Bat Xat tac dong manh nhat
t6i dat sir dung cho muc dich néng nghiép, tiép dén 1a dat rimg va dat 6. Ngoai ra, tir nam
2008 dén nam 2019, c6 mot phan dién tich dat thuoc khu vuc khai thac khoang san sau khi
két thuc ciing dugc chuyén dbi sang str dung 1am dit & va dat trong cay lwong thuc, cay
lau nam. Tong dién tich chuyén doi la 22,77ha.
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Panh gia méi quan hé giira hién twong trwot 16 va dd Am dat tir nguon dir
liéu anh vién tham tai khu vec Cam Pha, Quang Ninh

Nguyén Quéc Phi, Phan Thi Mai Hoa?, Bli Tuan Anh®
2 Truong Pai hoc Mo - Dia E:hdt )
® Trung Tam Giam Dinh, Tong Cong Ty Péng Bac

Ngay nop: 13/3/2020; Ngay chip nhan: 3/10/2020; Ngay ding bai: 20/12/2020

Tom tit

Hién tuong truot 16 dat da chiu anh hudng tac dong qua lai cua nhiéu yéu té nhu dia hinh,
dia mao, cac diéu kién dia Chét nén, 16p phu thuc vat hay cac hoat dong nhan sinh, trong d6, do
am dat la mét trong nhiing yéu td dong vai quan trong gdy nén trugt 6. Nghién cuu nay sir dung
nguon tu liéu anh VIen tham va so li¢u do mua vé tinh dé phan tich cac diéu kién vé do am dt,
dong thoi so sanh mdi quan hé cua d6 4m dat véi hién trang truot 16 tai khu vuc Cam Pha - Van
Don tinh Quang Ninh. Cac két qua nghién cuu cho thay mdi quan hé tuong dbi chat ché gitra
yéu td do am dat va hién tugng truot 16 voi hé s6 Cramer’s V va hé s6 ‘tuong hop C = 0,323 cho
mua mua; va V = 0,338 va C = 0,233 d6i voi mua khd. DPong tho, két qua phan tich ciing cho
thiy d6 am dat c6 thé dugc ude luong dya trén ngudn tu liéu vién tham, cho phép do dac clng
IUc trén mot dién tICh rong va dua ra cac danh gia ban dau cho nhitng khu vuc can nghién ctu
chi tiét. Yéu t6 do 4m dét dugc coi 12 mét trong nhitng yéu té dau vao quan trong, phuc vu cho
viéc phan tich nguy co truot 1 dat d4, 1am co s& khoa hoc cho viéc xay dung céc ban db tai bién
VA rai ro tai cac budc nghién cau tiép theo.

Tir khoa: truot 16, 40 4m dat, vién tham, Cam Pha

1. Gisi thigu

Truot ¢ dat d4 1a dang tai bién thién nhién pho bién va hét sirc nguy hiém doi véi
dan cu sinh song ¢ cac khu vuc ving nui. Hang nam trén thé gisi, truot 10 dat da gly ra
nhiing ton that vo cung to 16n ve ngudi va tai san. Viét Nam la mét trong cac quoc gia
chiu anh huong sau sic cua bién ddi khi hau toan cau. Cac hién tuong thoi tiét bat
thuong gay mua 16n, cung voéi cac hoat dong nhan sinh nhu pha ring, khai khoang, xay
dung céc cong trinh giao thdng, nha cira...s& thiic day qua trinh tai bién dia chat, phét
trién manh mé vai quy md ngay cang Ion, mirc do thiét hai ngay cang ting, de doa dén
an sinh cong dong.

Trong nhitng nam gan day, hién twong tai bién dia chat ¢ nudc ta dic biét 12 tai
cac khu vuc mién ndi phia Bic xay ra kha pho bién. Ving Cam Pha, Van Bon thuoc
tinh Quang Ninh 1a khu vuc thuong xuyén chiu anh huéng nang né do cac tai bién dia
chat gy ra, trong d6 chii yéu 12 hién tuong truot 16 va 1ii quét. Ving nghién ciru 1a mot
khu vuc co dia hinh cha yéu 1a ddi nti. Doi nai chiém 55,4% dién tich, clng véi dic
diém dét dai bi phong héa manh, tham thuc vat mong khién qué trinh béo hoa I6p dat da
trén bé mat xay ra rat nhanh, két hop voi cuong do mua dai ngay thi nhirng khéi truot I
s& dugc kich hoat va tinh trang truot 1& ¢d thé s& xay ra ¢ tat ca vang ddi nii huyén Van

ILién heé tac gia:
nguyenquocphi@gmail.com
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Don va cac khu vic dan sinh thanh phé Cam Pha.

Do am cua dat 1a mot yéu té quan trong gay nén truot 1o dat. Viéc sir dung anh
vién tham va sé liéu do mua vé tinh dé phan tich do 4m dat phuc vu cho nghién ciu
trugt ¢ s& gilp cho chung ta co cai nhin 1d nét, chi tiét hon Vé nhimg vung truet 1o tai
khu vuc nghién ctru. Do vay viéc phan tich su bién dong do am cua dat phyc vu nghién
ctu trugt 16 s dung nguon tu liéu vien tham va s6 liéu do mua v¢ tinh la hét strc can
thiét, do anh vién tham véi vu diém vé kha nang cung cap thong tin mot cach nhanh
chong, dong bo, da dang, phong phu, ¢6 kha ning quan sat trén mot dién rong va co tinh
chu ki. Cac san phdm ban d6 d6 4m dat 1a mot trong nhitng yéu té du vao quan trong
dé danh gia nguy co truot 16 cho bat cir khu vyc nao.

21°17'00"
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«0080.401

20r4250"

Hinh 1. Bdn d6 khu vec nghién ciru

2. Phwong phap nghién ctu
2.1. CAc yéu té anh hwéng t6i qud trinh truwot |6

Céc yéu té anh huong téi qua trinh truot 16 ¢6 thé ké dén bao gom:

- C4c yéu td dia chat nén: Cau trac dia chat dugc dic trung boi hé thong cac dut
gdy va cac thanh tao dia chat. Cau trac dat 1a mot yéu td nai sinh va bao gdom thanh
phan thach hoc, thé nim cua dat da, mac do pha hay dat gay kién tao. Ty thudc vao
thanh phan thach hoc va cau tric cia dat ¢4 ma moi ving c6 cac phwong thiic, hinh
dang mat truot, cu tao suon doc trugt khac nhau.

- Yéu t6 dia hinh: O nhiing noi doc cao cia suon doc cang 16n thi cang dé phat
sinh ra dich chuyén dat da suon doc. B doc va chiéu cao suon doc cang Ién thi dat da
cang dé mat 6n dinh (Chau Truong Linh va nnk., 2016).

- Cac diéu kién khi tugng thay van: Khu vuc Cam Pha - Van Ddn nam trong ving
khi hau Pong Bic Bic Bo, ciing nhu cac ving dong bang duyén hai caa Vinh Bic Bo,
khi hau & ddy mang tinh chat nhiét doi ven bién vai hai mua rd rét. Vung nghién ciu co
lwong mua trung binh 150mm, chu yéu tir thang 4 dén thang 7. Khu vuc c6 lugng mua
kha cao va 13 vang ddi nti nén day 1a nguyén nhan chinh dan dén truot 16 tai khu vuc
nay.
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Hinh 2. Bdn db dja hinh (2) va bin dé lwong muwa trung binh
(b) tei vung nghién ceiru

- L6p phu thye vat: Cac loai cay than bui hoac than g6 c6 anh huéng 16n dén viéc
lam thay d6i can bang nudce trong khu vue truot 16, do mot luong [6n nude mua dugc
giit trong cdy. Mot s nghién ciru gan day cho thay, néu mua 16n kéo dai thi 68% lugng
mua dugc gitr trén 1a nhon va ring 14 rong.

- Hoat dong nhén sinh: Vung nghién ctru dac trung boi hoat dong khai thac ring
bira bai, dot phéa rimg lam nwong riy va dac biét 1a cac hoat dong khai thac khoang san
(than), 1am cho 16p phi thuc vat bi mat va nhimg ving déat yéu, nén dat khéng 6n dinh,
dé gia tang truot dat va x6i mon noi dat rimg bi khai thac gd.

2.2. Cac chi sé dg am phan tich tir énh vé tinh

D3 c6 rat nhiéu cac cong trinh nghién ciu khac nhau sir dung anh vién tham (Bao
Huy, 2010; Nguyén Khic Thoi, 2012) dé xac 1ap cac chi s6 danh gia do am dat, c6 thé
ké dén mot sé chi sb sau:

% Chi sé (khac biét) dé am chudn hoad (Normalized Difference Moisture Index,
NDMI)

Chi s NDMI duoc cac tac gia Goodwin va cong su dua ra vao nim 2008
(Goodwin et al., 2008) c6 dang nhu sau:

NDMI = Pnir=Pswirs
PrnirTPswiry (1)
Trong d6: pnir 12 kénh can hong ngoai
pswirt 12 kénh hdng ngoai séng ngan

% Chi sé dé am chuan héa (Normalized Moisture Index - NMI)

Chi s6 do am chuan héa NMI (Jang, 2004) la sy két hop gitra 2 chi s6 d6 4am
NDMI va chi sb khéc biét thuc vat NDVI. Chi s thuc vat NDVI dugc sir dung rong rai
nhat dé danh gia mat do tham thyc vat. Ban d6 chi s6 thuc vat thé hién mirc do che phu
thuc vat trén mat dat. Khu vue c6 do phua thuc vat day s& co chi sé NDVI cao va nguoc
lai. Cac khu vuc d6 ¢6 NDVI cao, qua trinh dia mao dong luc nhu béoc mon, rira tréi...
s& giam va cac khu vyc NDVI thap 14 nhiing noi c6 do rai ro cao.

Chi s6 thuc vat NDVI duoc tinh theo cong thuc:

NDVI —PNiR"PRed
PnirtPrea (2)
Trong d6 pored 12 kénh mau do.
Chi s6 6 4am chuin hoa NMI dugc thé hién bang cong thuc:

NMI = NDMI + NDVI —PNiR"Pred + Prir=Pswiri
PnirtPrea  PnirTPswir (3)
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% Chi'so do am trong phép bién doi Tasseled Cap

Phép bién d6i Tasseled Cap (Tasseled Cap Transformation) la cong thirc nhan
dién bién dong dua trén 3 thanh phan: do sang, d6 xanh, d6 4m trén anh vién tham.
Trong phan tich anh vién tham, phép bién ddi Tasseled Cap cho phép nhan dang céc
khu vuc dac trung khac nhau:

+ D3 sang (Brightness) dac trung cho cho cac khu vyc bi phan xa manh nhu khu
vuc d6 thi, nha cira, dat tréng. .. s& cho mau sang nhat.

+ Do xanh (Greenness) cho phép tach 16p phu thuc vat, véi mat @6 cang day sé
cho mau cang xanh.

+ Do am (Wetness) dic trung cho do am cua dat trén anh vién tham.

Bdng 1. Bang treng sé ciia phép bién doi Tasseled Cap cho dnh Landast 8 OLI

(Baig et al., 2014)

Thanh phan OBlue OGreen PRed ONIR PSWIRL OSWIR?

bo 39 1 93029 | 02786 |0.4733 |05599 |05080 |0.1872
(Brightness)
Do Xanh | 02941 |-02430 |-05424 |0.7276 |00713 |-0.1608
(Greenness)

Do am (Wetness) | 0.1511 0.1973 0.3283 0.3407 -0.7117 | -0.4559

Do vy, dé udc tinh d6 am cua dat theo phép bién doi Tasseled Cap c6 thé dugc

mo ta bang cong thuc sau:
Wetness = peie*0.1511 + poreen*0.1973 + pred*0.3283 + pir*0.3407 - pswiry*0.7117 -
pswirz* 0.4559 (4)

3. Phan tich sy bién dong dd am dit tai khu viec CAm Pha - Van Pon, tinh Quang
Ninh
3.1. Hi¢gn trang truet 16 tai khu verc nghién ciru

Trong nhitng ndm gan day tai khu vuc Cam Pha - Van Bon, tinh Quang Ninh da
xay ra nhiéu vu truot 16 ¢6 quy md Ién. Cuy thé, tai thanh phd Cam Pha dot mua 16n vao
thang 8/2015 da gy gap ung cuc bo Qudc 16 18A, ngap lut trén 2.000 ho dan tai cac
phuong Quang Hanh, Cam Binh, Cam Téy... Tai khu vuc phuong Mong Duong, béi
thai mo than Dong Cao Son bi v, bun thai tran vao 40 ho dan, mua 1t da lam thiét hai
nhiéu tai san co gia tri ciia nhan dan, tong thiét hai woc tinh trén 100 ty dong. Puong
dng cap nuéc sach cho TP. Cam Pha va TP. Ha Long cua nha may nudc Dién Vong bi
dut gay.

Tai huyén Van Don, sang ngay 29/7/2015, tai trién doi khu vuc cau 2 Van Pon dé
xay ra sat 16 nghiém trong, giy chia cat giao thong gitta huyén Van Don véi dat lién.
Khu vic cau Van Don 3 sat 16 mai ta luy dai khoang 400m, khbi lwong khoang 2.000m?
(26/7/2015). Tai hd Long Dinh dang thi cong da bi v& vai dap 30m, sau 10m; trén dao
Ngoc Vimng da sat 10 bo ké ctia hd chtra nuéc dai khoang 35m, sap do 02 nha dan cap 4
(ngudi dan da di chuyén nén khong c6 thiét hai vé ngudi). Toan b huyén bi ngap (ng
khoang 313 ha dién tich IGa non vira cdy, lam thiét hai 30ha cam, khu vuc nudi trdng
thiry san san bi chét 880 long bé, uéc tinh thiét hai khoang 88 ty dong. Trén dao Tra
Ban 300ha nudi nhuyén thé bi chét, uéc tinh thiét hai khoang 30 ty ddng, sat 16 200m
duong, chia cit thon Na Na va thon Ban Sen, cudn tréi 500m ké duong thon Na Na
thudc xa Ban Sen.
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Hinh 3. Thiét hai do trwot |6 va lii bun dd tai Khu vec nghién ciru
3.2. Két qua tinh toan cac chi sé dé am dat

Ngudn tai liéu phuc vu nghién ciru d6 am dt tai khu vuc nghién ciu bao gém:

- Nguén tu liéu anh vé tinh gdm anh Landsat 8 (OLI) chup vao céc thang 5 (mua
mua) va 12 (mua kho) ndm 2019.

- Nén ban db dia hinh ty I& 1:50.000 cua toan viing nghién ciu.

- C4c ban db dia chat ty I¢ 1:50.000, 1:200.000 va ban d6 dét ty I¢ 1:100.000.

- S6 lidu khi tugng thay van, dir liéu tai phan tich tir 9 tram do mua vé tinh caa
Climate Forecast System Reanalysis (CFSR) tai khu vuc nghién ctu.

Dua trén ngudn tai liéu thu thap dwoc, nhém nghién ctru da tinh toan cac chi s6 do
am trén anh vé tinh bao gom:

04 e

0080401

088001

a)
Hinh 4. So' dé (khac bigg) dé dm chudn hoéa (NDMI) vao:
a) mia mwa (05/2019) va b) mia khé (12/2019)
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a)
Hinh 5. So' d6 dp dm chudn hda NMI vao:
a) mua mwa (05/2019) va b) mua kho (12/2019)
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Hinh 6. So' dé d¢ am (wetness) trong phép bién déi Tasseled Cap vao: a) mua
muwa (05/2019) va b) mua kho (12/2019)

Tir cac két qua tinh toan d6 am dét tai khu vuc nghién ciu c6 thé thay:

- Tuy ¢6 sy khéc biét gitra 3 ban chi s6 do 4m song chiing déu c¢6 xu huéng chung
khé rd nét. Két qua cho thiy cac viing c6 chi sé do am cao tap trung ¢ cac dao va khu
vuc doi ndi phia Bic c6 mau vang dén do trén ban do. Cac ving c6 d6 am thap thé hién
bang mau xanh dén tim tap trung chu yéu tai cac khu vyc khai thac than, khu d6 thi tap
trung khong hoac it c6 thuc vat bao phu.

3.3. Méi quan hé giia dé dm ddt va hign twong triwet |6 tai khu verc nghién creu

Dé xac dinh mdi quan hé giita do am dat va hién tuong truot 1o tai ving nghién
ctu, céc chi sé dd am duoc phén tich twong quan véi ban d6 phan bé trugt 16 va danh
gia su bién dong theo cac mua khac nhau.

Sy chénh léch d6 am dét theo mua duoc danh gia bang hiéu giita 2 ban dd d6 am
va dugc tinh toan cho ca 3 chi s6. Két qua dugc thé hién trong hinh sau:

5

g

H LM
:i

Evn

B\

0080201
3

2) b) 0)
Hinh 7. So dé chénh |éch giita mita mwa va mita khé cho cdc chi sé
MDMI (a), MNI (b) va Wetness (c)

Su chénh léch vé d6 4m giita cAc mua thé hién rd nhat & cac khu vuc dat trong
nhu cac ving khai thac khoang san hozc khu vuc d6 thi, hién twong nay cé thé giai thich
bang su bdc hoi manh mé cia nude cua cac dang bé mit nay. Khu vuc it ¢6 su thay doi
vé d6 am gitra miia mua va mua kho, thé hién rd luong nuée duoc gitr lai trong dat tot
hon 14 tai céc khu vuc ring trdng hozc dat néng nghiép.

Cac vi tri truot 16 tai ving nghién ciru duoc thu thap dya trén két qua nghién cau
¢6 trude va xac dinh trén anh vién tham cho phép thanh lap so d6 mat do truot 16 tai
vung nghién ctu.
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’ Hinh 8. Bén dé trupt 16 khu vuc nghién ciu 7
Moi quan hé khdng gian gitra hién trang truot 16 va d6 am dat c6 thé duoc danh
gia dua trén hé sb 2 theo cdng thuc sau (Bonham-Carter, 1994):

i=1j=1 H (5)

Trong dé: Ojj la dién tich giao nhau thyc té gitra ban d6 phan cip hién trang truot
|6 va ban d6 phan cap do am dat

Eij 1a dién tich giao nhau ky vong giita ban d6 phan cip hién trang truot
l6 va ban d6 phan cap do am dat

n 1a s6 cap caa ban d6 phan cap hién trang truot lo

m la s cap cua ban do phan cap d6 am dat

Trong nghién ciru ndy, cac ban d6 déu duoc phan thanh 3 cap (n = m = 3) theo
cac mirc do truot 16 manh, trung binh, yéu va d6 am cao, trung binh, thap.

Gia tri x? chay tir 0 dén lén vo cung, trong d6 y2 = 0 tri khi 2 ban d6 hoan toan
doc lap, khdng c6 mdi twong quan véi nhau. Tuy nhién, két qua tinh toan hé sé x>
khong c6 gigi han trén va ludn thay dbi theo don vi do ciia ban dd, vi du don vi dién tich
theo km? va m? s& cho két qua chénh Iéch nhau 1 triéu lan, do vay rat kho dé so sénh
muc d6 twong quan giita cac ban dd véi nhau. Bé giam bét han ché nay, ¢ thé sir dung
cac he sd Cramers (Cramer's coefficient - V) va hé s6 twong hop (Contingency
coefficient - C) ciing dugc tinh toan dya trén gia tri %2 nhu sau:

XZ
V = A
T.M (6)

XZ
TS ™

Trong do: T |2 tong dién tich tinh toan
M la gia tri nho nhat cua cap (n-1, m-1)



Gia trj ctia cac hé s6 V va C nam trong khoang tir 0 dén 1, trong d6 két qua tinh
toan cang gan 1 thi mdi quan hé gitra 2 ban dd cang chat ché va nguoc lai.

Két qua tinh toan thuc té gitra ban do hién trang truot 1o va do a am dat vao mua
mua cho thay gi& tri V = 0,482 va C = 0,323; vao mua khd mdi twong quan nay ¢ giam
di ddi chit véi V = 0,338 va C = 0,233). Hién tugng truot 1o dién ra la két qua anh
huong cua rat nhidu yéu té vé dia hinh nhu do ddc suon, cac diéu kién dia chat nén, diéu
kién 16p phii ciing nhu cac hoat dong nhan sinh song két qua tinh toan nay cho thiy mirc
d6 anh huong vuot troi cua yéu to d6 am dat so véi céc yéu td khéc, thé hién qua mdi
quan hé tuong ddi chat ché gitra do am cia dat va mire d¢ truot 16 tai viing nghién cau.

1.0 0.6

NDMI
Wet
season

NDMI

Dry
season

1 -0.1
0.0 Landslide 0.5 0.0 Landslide 0.5

a) b)
Hinh 9. Méi quan hé giia hién twong trwoet 16 véi chi sé dé dm NDMI
vao mua mwa (a) va mua kho (b)
Tir két qua so sanh 03 ban d6 chi s6 d6 am dat (NDMI, NMI va Wetness) so sanh
Vvé6i ban d6 phan bd truot 16 tai khu vuc nghién ciu cho phép rat ra mot s6 nhan xét nhu
sau:

- Nhitng khu vic c6 nguy co truot ¢ cao vira dong thoi tring véi cac khu vuc cé
d6 am rét cao hoic rat thap.

- C6 sy thay ddi dang ké vé mua véi hién tuong truot 16, cu thé, vao mua mua thi
hién tuong truot ¢ cling tap trung manh hon, vao mia muwa, dd am dat c6 méi quan hé
13 nét hon nhiéu so véi mua khd.

4. Két luan

Qua trinh truot 16 khong chi gay thiét hai vé sinh mang, tién cua, dat dai, tai san
ma con tac dong manh m& dén méi trudng sinh thai anh huong dén dan sinh- kinh té, de
doa dén sy phat trién bén viing tai cac dao va ving d6i ndi huyén Cam Pha; Van Don,
Tinh Quang Ninh. Trong nhimg nam gan day dudi sy tac dong thay ddi cia cac yéu td
ngay cang gia ting nhu su bién d6i khi hau, cac hoat dong kinh té- x& hoi cia con ngudi
da lam cho quai trinh truot 1& dién ra phuc tap ca Vé quy md va cuong do.

Viéc ap dung cac phuong phép xac dinh do a am dat tur nguon tu liéu anh vién tham
dé danh gia tai bién dia chét noi riéng va hién tuong tai bién truot lo hién dang dugc
nhiéu nha nghién ctu quan tam. Qua két qua nghién ctiru da chi rd ra rang hién tuong
truot 16 phu thudc rat nhidu vao cac yéu td, cu thé tai khu vuc huyén dao Van DBon va
TP. Cam Pha, cac yéu té dong vai tro quan trong nhat gom luong mua, do doc dia hinh,
d6 am dat va diéu kién tham phu thuc vat...

Mot trong nhitng nguyén nhan quan trong tic dong dén qua trinh truot 16 14 lwgng
mua, tuy nhién, cac ban @6 phan bd lugng mua trung binh hay lwong mua cao nhét theo
ngay, thang... déu khong phan anh rd nét moi quan hé nay. Hién tuong truot ¢ co thé



Xay ra ngay khi c6 mua 16n, kéo dai nhung trong rat nhiéu truong hop, truot 1o xay ra
vai ngay hozc tham chi rat 1au sau khi mua. Hién tugng nay xdy ra khi l6p dét bé mat co
kha ning thim nudc bi giit lai, Iam cho &p suat 16 hong dan ting 1én theo thoi gian, doi
khi rat 1au sau khi mua dién ra va dan dén sy mat on dinh caa suon ddc, thuc day su cd
truot xay ra.

~ Méi quan h¢ gitra truot 16 va 46 am dét tai khu vuc nghién ctu tai khu vuc dugc
tong hop nhu sau:

- Nhitng khu vuc c6 nguy co truot 16 cao vira ddng thoi tring véi cac khu vuc co

d6 am rat cao hoic rat thap. Nguyén nhan cua hién twong nay cé thé do:

+ Céc khu vuc c¢6 d6 am cao chinh 1a nhitng khu vuc c6 kha ning giir nudce tét,
cong vai yéu té 16p vo phong hoa day cang 1am ting nguy co xay ra truot 16. Mdi quan
hé nay dic trung cho mdi quan hé ty nhién vé su gia ting cta hién tuong truot 16 va
luong mua.

+ Cac khu vuc co6 do 4m nho trén ban d6 chinh 1a cac khu vuc c6 cac hoat dong
nhan sinh manh mé nhu khai thac khoang san, dan cu tdp trung... chinh nhitng hoat
dong cia con ngudi nhu dao pha dit da, lam duong dan sinh 1a nguyén nhan gay ra
trugt 1. Mdi quan hé nay dic trung cho méi quan hé nhan sinh gitta hién tuong truot 16
va tac dong ctia con nguoi.

- C6 sy thay d6i dang ké vé mlia véi hién tuong truot I, cu thé, vao mua mua thi
hién tuong truot |¢ cling tap trung manh hon, vao mua mua, do am dat c6 méi quan hé
1d nét hon nhiéu so véi mua kho.

Két qua nghién cau tai khu vyc Van Bon - Cam Pha ciing cho thiy d6 am dat
cling thay dbi rat rd theo moa. Cu thé, su chénh léch vé 6 am gitra cac mua thé hién rd
nhat & cac khu vuc dat tréng nhu cac ving khai thac khoang san hodc khu vyc db thi,
hién twong ndy cd thé giai thich bang sy bbc hoi manh mé cia nuéc cua cac dang bé
mat nay. Khu vuc it c6 su thay d6i vé do am gitra mua mua va mua kho, thé hién rd
luong nude duoc gitr lai trong dat tot hon 14 tai cac khu vuc rimg trong hoic dat nong
nghiép. Chinh vi vay, trong nghién ciru phan ving nguy co truot 16 thi viéc xay dung
ban d6 phan bd do 4m dat 1a hét sirc can thiét, day s& 1a mot dau vao quan trong cho viéc
tinh toan, phan ving nguy co tai bién truot I& sau nay.

Két qua nay ciing cho thdy kha ning ung dung hiéu qua cua ngudn tu lidu vién
tham trong phan tich nguy co xay ra tai bién nhur:

- Cho phép dua ra cac danh gia ban dau tai nhitng khu vuc chua c6 két qua khao
sat chi tiét.

- C6 thé danh gia cho mot khu vuc rong 16n va thuong xuyén véi gia thanh ré, néu
sir dung anh Landsat thi nguon tu 1iéu anh 1a hoan toan mién phi.

- C6 thé quan tric dong thai cua cac diéu kién méi truong theo thoi gian, theo
mua, tly thudc vao yéu cau cua nghién cau cu thé.

Céc két qua nghién ctu c6 thé coi 12 tai lidu co ban, gép phan cung cap théng tin
cho viéc danh gia nguy co truot 16, lam co s¢ khoa hoc cho viéc lya chon céc khu vuc
can duoc tap trung chi y nham Ién ké hoach phong tranh tai bién, gitp nghién ciu bién
phap xir ly, phuc vu thiét ké cac cong trinh khdng ché sau nay.
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Nghién ciru sw phat tan TSS trong nuéc bién do hoat ddng nao vét va
nhan chim vat chat nhan chim tai cang Nghi Son

Tran Anh Quan®, Nguyén Thi Hong Ngoc®
aKhoa Mdi truong, Truong Pai hoc Mo-Bja chat, Viét Nam
bKhoa Moi truong, Hoc vién Nong nghiép Viét Nam

Ngay nhan: 3/4/2020; Ngay chip nhan: 23/10/2020; Ngay dang bai: 20/12/2020

Tom tit

Cang Nghi Son |a tén goi chung cia mot cum cang bién tai xa Nghi Son, Thi xa Nghi Son,
tinh Thanh Hda c6 vai tro then chét trong viéc phat trién Khu kinh té Nghi Son néi riéng va 1a
ctra ngd thong thuong thuc ddy phét trién kinh té xa hoi cua tinh néi chung. Hang nim khu vuc
nay thuong xuyén phai chiu tac dong cia mua bdo nén tuyén ludng bi boi lap, khong dam bao do
s&u an toan cho tau ra vao cang nén tuyén ludng Nghi Son can duoc nao vét duy tu hang nam dé
duy tri d6 sau theo thiét ké ban dau, dam bao cho an toan hang hai. Nghién ctru ndy danh gia qua
trinh phét sinh va lan truyén cua TSS do hoat dong nao veét va nhan chim vat chit nao vét ngoai
bién sir dung dit liéu quan tric va md phong bang bo phan mém MIKE. Két qua quan trac thanh
phan hod Iy trén 12 mau vat chat nhan chim cho thiy thanh phan vat chat nhan chim rat gan va
tuong dong vai tram tich dai duong véi thanh phan chi yéu la sét, cat min va cat rat min (chiém
trén 90%). M6 phong qué trinh lan truyén va phét tan cua TSS trong nuéc bién duoc thuc hién
cho hai kich ban lan truyén theo mua dong va mua heé trong sudt thoi gian dy kién thi cong 1a 81
ngay cho ca ba tang mat, giira va day. Két qua lan truyén cho thiy viing nong do TSS cao nhat c6
mic 6 nhiém cao hon 0,5 kg/m® va viing anh huéng trén 50 ha.

Tir khéa: TSS, nhédn chim, luong hang hdi, Nghi Son, MIKE

1. Gigi thiéu vé tuyén ludng hang hai Nghi Son

Cang Nghi Son la tén goi chung caa mot cum cang bién tai xd Nghi Son, Thi x4
Nghi Son, tinh Thanh Hda. Cang c6 vai trd then chét trong viéc phat trien Khu kinh té
Nghi Son néi riéng va la cira ngd théng thuong thuc day phat trién kinh té x4 hoi cia tinh
noi chung. Hién nay, cang c6 5 bén tau: bén 1 xay dung tr ndm 2002 - 2003 cho tau
10.000 tan, bén 2 xay dung tir nim 2004 - 2007 dé dén tau 30.000 tan; Bén 3 duoc xay
dung tir ndm 2010, hién nay bén sb 3 c6 thé tiép nhan duoc tau 70.000 DWT giam tai,
bén s6 4 c6 thé tiép nhan tau 30.000 DWT giam tai, bén s6 5 c6 thé tiép nhan tau 60.000
DWT giam tai. Cang hién c6 mét khu bén tong hop va container thudc dia phan xa Nghi
Son, Thi xa Nghi Son, tinh Thanh Hda. Ludng vao bén dai 2 km, sau: -8,5mHD. Khu bén
nay hién c6 kha ning tiép nhan tau dén 20.000DWT. Bén c6 2 cau tau, mot cau dai 165
m va c6 d6 sau 8,5mHD, cau con lai dai 225m va c6 do sdu 11m (NVMSC, 2019) (Hinh
1.

Hang nam khu vuc ndy thuong xuyén phai chiu tac dong ciia mua bdo nén tuyén
ludng bi boi 1ap, khong dam bao do siu an toan cho tau ra vao cang Nghi Son. Vi vy, dé
tau hanh hai vao cang duoc an toan va lién tuc thi tuyén ludng Nghi Son can dugc nao
vét duy tu hang nam dé duy tri do sau theo thiét ké ban dau. Theo ké hoach bao tri két cau
ha tang hang hai nam 2020 duoc B Giao théng van tai phé duyét thi tuyén luong hang

!Lién h¢ tac gia:
E-mail: quantrananh.humg@gmail.com
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hai Nghi Son tiép tuc duoc nao vét duy tu dén cao d6 -11m. dd chat nao vét véi khdi
lwong nao vét 1a 370.600m?3 trén dién tich khoang 36 ha nam trong khu vuc 100ha da
dugc UBND tinh Thanh Héa chap thuan 1am vi tri d6 chat nao vét cua du &n cach khu
vuc nao vét khoang 16,8km vé phia Bong Bac (Hinh 2). Tuyén ludng hang hai Nghi Son
duoc lap ké hoach thi cong trong vong 90 ngay.

Bén s6 4+5

Bénsb 2

- **@ Pé chin song

Viing quay tau

Viing quay tau

Ludng Nghi Son
Khu vire

naovét /
—

.

Hinh 1. Mgt bang pham vi ngo vét tuyén luéng Nghi Son nim 2020

Tuyén ludng hang hai cang Nghi Son di duoc nao vét thuong xuyén va gan day
nhét 12 ndm 2019. Vat chat nao vét trude diy duoc sir dung dé boi dip bo. Tuy nhién viéc
xt Iy vat chat nao vét trén luc dia gap rat nhiéu kho khan vé ky thuat chong man ciing
nhu han ché vé mat dién tich. Xu thé hién tai vat chat nao vét khong chi ¢ cang Nghi Son
ma con tai cac ludng hang hai khac s& duoc nhan chim ngoai bién. Nhan chim vat chat
nao vét trén viing bién ngoai xa tuy khéng méi nhung ¢ Viét Nam chua c6 nhiéu nghién
ctru vé kha nang wng dung thuc tién. Mot trong nhitng van dé I6n nhat con nghi ngai do
viéc nhan chim vat chat d6 1a sy phat tan TSS trong nudc va gay anh huong tiéu cuc téi
cac khu vuc kinh té xa hoi va méi trudng ty nhién. Mé phong qua trinh lan truyén TSS
do hoat dong nao vét va nhan chim vat chat nao vét 1a can thiét dé du bao duoc nhirng
anh huong tiem tang.

n R:?

= 2 s 2, |Ranh gi®i khu vwc bién 100ha
5 duoc UBND Tinh chip thuan theo

vin ban sé 13721/UBND-THKH

| Ranh gi&i khu vwc bién dé xuat
st dung nhan chim(S=36 ha)

Hinh 2. Vi tri khu vere dirgc cdp phép nhgn chim
2. Dir li¢u va phuong phap nghién ciru
2.1. Phwong phap 1dy miu thue dia va phan tich chét lugng moi truong
Cé& s6 khoa hoc cho viéc 1ay mau va phan tich thanh phan vat chét duoc dua theo
quy dinh tai TT28/2019/BTNMT Vvé Quy dinh k¥ thuat danh gia chat nao vét va xac dinh
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khu vuc nhan chim chat nao vét ¢ ving bién Viét Nam. Ddi véi quy mo ludng hai hai
cang Nghi Son, sé lwong mau chat nhan chim duoc thu thap 12 12 mau. Pham vi lay mau
trong tir Km1+050 dén phao PN14 trudc bén sé 3 va 4 — Cang Nghi Son. Tong chiéu dai
doan nao vét khoang 3,75km. Poan nao vét gdm 83 mat cit, tir mat cit 1 dén mat cat 83.
Trong d6 viing quay tau truéc bén sb 2 gdbm cac mat cit tir 59-73. Chiéu sau Iy mau 1a -
11m, mau duoc Iy 200g cho mdi mau va 10kg du phong. Ban d6 khu vuc nao vét (bién
ban d6 sir dung 1a toa do cac diém mdc cua tuyén ludng nao vét) duoc phan thanh cac 6
lugi vudng goc vai 3 hang ngang va 40 hang doc. S luong 6 ludi dugc chia 1a 3 x 40 =
120 6 ludi dam bao Ién hon quy dinh 12 i thiéu gap 5 lan s6 lugng vi tri 1ay mau (5 x 12
=60 6 ludi). Toan bo 12 vi tri ldy mau duoc thu thap mmaot cach ngau nhién trén ban db
6 ludi, dam bao c6 thé bao quét toan bo tuyén ludng duy tu, dam bao c6 thé danh gia vé
muc d6 dong nhét cua cac khu vuc c6 kha nang co chit gay 6 nhidm. So d vi tri l1dy mau
duoc thanh 1ap trén ban do dia hinh khu vuc véi ty 1€ 1:5000 duogc thé hién tai (Hinh 3)

2.2. Phwong phap md phéng qua trinh lan truyén TSS trén bién
2.2.1. M0 hinh phan tan TSS

Mike21MT (DHI, 2017) 1a mé hinh tién tién duoc sir dung dé mo phong cac qua
trinh van chuyén, x6i mon, lang dong, cua tram tich khong két dinh trong méi truong
nuéc bién va nudc ngot.Mo6 dun nay cé thé duoc lién két dong véi cac mo dun thuy luc,
mo dun tinh séng cua bo chuong trinh Mike v6i ludi tinh toan 1a lugi phan tir hitu han,
hoidc lugi sai phan thang, cé thé tinh toan trong dang 3D, 2D.Co s¢ thiy lyc cia mé dun
nay 1a Mike21HD FM, Mike3HD FM. Anh huéng cua séng t&i qua trinh bdi x6i c6 vai
tro quan trong, do d6 cac tham s6 song nhan duoc tir md dun tinh soéng dang phd
Mike21SW. Phuong trinh van chuyén bun ciia Mike duge trinh bay nhu sau: (Teisson,
1991)

e :
Nghi Son rNgm Sons §

(¢

oektenighi Son ~.T,2~
T4
2 —~— 5 TN
3

Hinh 3. So do vi tri ldy mdu tram tich

3_::"'_{_ duc' N v’ N dwe' _dwe' 0 {ﬁ%}r 0| Uy oc' .0 {Up 5Cf}+51
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V6i: t 1 thoi gian; u, v,w 12 cac thanh phan téc do dong chay; ¢' 1a thanh phan nong
d6 thir i caa tram tich; wis 1 toc do lang dong; 5 la s6 Schmidt; Uy, 1a hé s nhét; S'la sé
hang ngudn. Qua trinh van tai tram tich khdng két dinh duoc giai quyét bai thuat toén cua
m6 dun tinh toan lan truyén vat cht.

2.2.1. Thiét ké luéi tinh toan

Pham vi ludi tinh dwoc xay dung tir khu vuc x4 Quang Hung, Thanh Hoa dén x4
Quang Doi, Nghé An véi tong chiéu dai dudng bd bién 80km, khoang céch tir bo téi bién
ngoai khoi la 55km tai d6 sau khoang -30m.

Ludi tinh duoc sir dung bao gdom ludi tam giac va ludi truc giao, ludi tryc giao dugc
thiét 1ap khu vuc nhan chim va khu vuc quan dao hon mé véi bude lugi 1000m véi muc
dich chi tiét héa qué trinh lan truyén tir khu vuc nhan chim dén khu vuc quan dao Hon
ME.

2.2.2. Thiét ké bién thuy lwec mé hinh

Qua trinh hiéu chinh va kiém dinh mé hinh mo phong dong chay va muc nudc
Mike21 HD FM trén quy md ca Bién Pong dya trén cac chudi so liéu muc nuéc thuce do
tai cac tram hai van doc bo bién nuéc ta. Tur do, tién hanh du bdo muc nuéce cho cac khu
vuc ven bién phuc vu 1am gia tri bién cho bai toan khu vuc ven bién Thanh Héa. Béi véi
mo hinh dong chay, bién phia Bic, bién phia Pong va bién phia Nam 1a qua trinh myc
nude duoc trich tir két qua mé hinh Mike21 HD FM trén quy md Bién Pong (Hinh 4).

-1

|

Céc bién long phia Pong

LIS L O O

‘ Cic bién long phia Nam

Hinh 4. Bién thuy luc ciza m6 hinh tinh toan

2.2.3. Kich ban mo phong

M0 phong dugc thuc hién cho 2 kich ban phan biét theo mua. Kich ban 1: M6 phong
qua trinh lan truyén TSS trong muia gid bong Bic (thoi gian tir 10/11/2019 — 08/02/2020).
Kich ban 2: M6 phong qua trinh lan truyén TSS trong mua gié Tay Nam (thoi gian tir
(11/05/2020 dén 09/08/2020)
2.3. Dir liéu sir dung
2.3.1. Dir liéu dia hinh, dwong bo

S4 lidu dia hinh dugc thu thap tir nhidu ngudn: Tir ban db dia hinh day bién khu vuc
bién ven bo tir Hai Phong dén Nghé An ty 1¢ 1:50.000 khao sat trong khoang thoi gian tir
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2002 — 2012 do Cuc Ban dd - Bo TNMT lap, tor Hai gé ty 1€ 1:100.000 cua Hai quéan nhén
dan Vi@t Nam, so liéu duong bo bién dugc trich xuat tir cac ban d6 hanh chinh va s6 hoa
trén phan meém ArcGIS.

1
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Hinh 5. T ruwong séng dic trung Péng Bac (trai) va Tay Nam (phdi)
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Hinh 6. Két qud so sanh muec nurdc

2.3.2. 6 liéu khi turong, thuy vén

S6 liu gio duogc st dung 1a sb liéu gio thuc do nhiéu nam do du an thu thap cu thé
la cac tram Hon Ngu, Sim Son véi Obs do 1h, 7h, 13h va 19h. S6 liéu duoc thu thap tai
Trung tam dit liéu Quéc Gia (NCHMF, 2015-2019). Cac dir liéu nay di dugc hiéu chinh
va chuin hoa, dé dua vao tinh toan ngudi ding chi can diéu chinh lai dinh dang dit liéu
cho dung voi yéu cau ctia md hinh dé ra.
2.3.3. S6 ligu vé muc nuoc

Muc nuéc thuc do tai cac tram thuy hai vin quéc gia ven bién va trong khu vuc
nghién ctru bao gdm céc tram Sam Son, Ngoc Tra, Hon Ngu tir nam 2010 dén nay. S6
licu duoc thu thap tai Trung tam dit liéu Qudc Gia. Céc dir nay nay ciing di duoc hiéu
chinh va chuan hoa, dé dua vao tinh toan ngudi ding chi can diéu chinh lai dinh dang di
liéu cho dung vai yéu cau caa md hinh dé ra.
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Hinh 7. Két qud so sanh van téc dong chay tai tang mdt (a), gida (b) va déy (c) tai Tram 01
gii¥a quan trac va mé phang

2.3.4. S6 liéu vé song va chay ven bo

Str dung két qua tinh song tir mdé hinh WAVEWATCH-I11 (Umesh and Manara,
2020) dugc NCEP/NOAA cung cap cho phép trich xuat dir liéu dai han véi tan sé xuat
s6 liéu 1h/11an (Hinh 5). Céc théng sb chinh tir md hinh cd thé sir dung la chiéu cao séng
c¢6 nghia (Hs), chu ky séng dinh séng (Tp) va huéng séng (Dp). Qua danh gia kiém dinh
thue té, dua trén chudi sb liéu thuc do tai tram Bach H6 tir ndim 1990 dén nay nhan thay
két qua tinh toan song toan cau caa mé hinh WAVEWATCH-III, cho két qua phii hop va
c6 thé &p dung lam diéu kién bién trong qua trinh tinh toan.

3. Két qua nghién ciru va thao luan
3.1. Thanh phan co hoc ciia mau vat chat nhan chim

Thanh phan va két cau cua tram tich khu vyc cang bién d6i dang ké theo kich thudc
va ché d6 nuéc cua dong nudc mang tram tich dén, dia hinh va céc loai khoang vat rira
tr6i da hinh thanh ra n6. Hinh déng ctia tram tich khu vuc nao vét do d6 khong ¢ hinh
dang va kich thuéc ¢b dinh, mang theo dic diém pha tron thé hién thanh phan thé nhudng
noi n6 da bi rira troi.
Qua két qua phan tich 12 mau tram tich (Bang 1) mat tai khu vuc nao vét cho thiy ham
luong cat thd chiém trung binh 8% (0,2 + 0,2mm), thanh phan cat min chiém trung binh
33% (0,02 + 0,2mm) va thanh phan limon chiém khoang 29% (dudng kinh hat 0,002 +
0,2mm), con lai 1a thanh phan sét chiém trung binh khodang 30% (duong kinh hat
<0,002mm). Nhu vay, thanh phan chat nao vét chu yéu la sét, cat min va cat rat min
(chiém trén 90%).
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3.1. Két qua kiém nghiém va hiéu chinh mé hinh
3.1.1. Phwong phdp kiém dinh

M® hinh toén da st dung cac s6 liéu séng, dong chay, muc nude duoc do dac dong
bo trong dot khao sét cua du an phuc vu cho viéc hiéu chinh mé hinh. Ngoai ra, cac hé sé
hiéu chinh mé hinh con dugc tham khao tir cac khoang gia tri do nha san suat dé& xuat.
Qua trinh nay dwgc thir dan vai nhitng tham s6 md hinh trong pham vi cho phép va tiép
can gan ding phu hop véi déc trung khu vuc tinh toan.

Dé kiém dinh sai s6 ctia md hinh ching t6i da st dung chi tiéu Nash (Nash and
Sutcliffe - 1970) (Richard va cs, 2016) dugc xac dinh nhu sau:

D(H —H)* - (H, -H
RZ — 1 v 1
Z(Hi _ﬁ)z
Trong d6: Hi: Gié tri thuc do tai thoi diém I; §: Gia tri trung binh tir cac gié trj thuc
do; Hei: Gié tri tinh todn mo hinh tai thoi diém I;  N: Tong s6 s6 liéu tinh toan mo
hinh; Néu trj s6 R%> 0,75 la két qua tinh toén dat chat lugng tét, ¢6 thé dung dé du béo.
Bdng 1. Thanh phan hat trong mau tram tich khu vac ngo vét (%)

Thanh phan cap hat (TCVN 8567:2010)
, e A Cat min Limon ,
Ky hiéu Cat tho y Sét
STT mau (2-0,2 mm) (0,2-0,02 (0,02-0,002 (<0,002 mm)
(%) ) ) (%)
(%) (%)
1. TT1 |13,72 57,54 12,20 16,54
2. TT2 [1252 62,32 9,78 15,38
3. TT3 [1,00 25,96 33,54 39,50
4. TT4 | 24,77 58,17 7,02 10,04
5. TT5 [0,63 20,93 36,42 42,02
6. TT6 | 052 20,38 34,50 44,60
7. TT7 |046 19,94 46,20 33,40
8. TT8 |0/55 24,69 39,52 35,24
9. TT9 (021 18,45 43,94 37,40
10. TT10 |03 13,57 43,44 42,86
11. TT11 [0,20 17,58 42,34 39,88
12. TT12 |37,24 52,62 4,42 5,72

Ap dung cong thie trén dbi voi thanh phan myc nudc tinh toan va muc nuéc trong
bang thuy triéu thu duoc
R2=0,88. Nhu vay, viéc hiéu chinh cho két qua twong ddi tét c6 thé str dung bo cac
tham s hiéu chinh nay dé dua vao kiém dinh md hinh.
3.1.2. Két qud hiéu chinh md hinh
Viéc hiéu hiéu chinh va kiém dinh mé hinh nhiam tim ra b cac tham sé md hinh

phu hop dbi véi diéu kién thyc té cua ving nghién cau. Viéc hiéu chinh va kiém dinh
phai dugc thuc hién bang chudi sb liéu da dai va vai 2 chudi sé liéu doc lap dé lua chon
dugc bo thdng s dau vao phit hop nhit véi khu vire nghién cau. Tuy nhién, trong thyc té
kho cd thé c6 duoc nhitng bo s6 lidu du dai va dong bo boi 18 phai chi phi qué 16n cho
viéc do dac khao sat va dac biét 14 & méi trudng bién. Thoi gian hiéu chinh mé hinh tir
ngay 01/06/2018 dén hét ngay 30/6/2018. Két qua hiéu chinh mé hinh theo trudng song

274


http://env.edu.vn/EMNR2020

Available online at http://env.edu.vn/EMNR2020

EMNR 2020

Environmental Management and Natural Resources Development

. FACULTY OF ENVIRONMENT

va toc do dong chay tai Tram 01 cho thay chat lugng mé phong kha tt khi duong mo
phong rat sat vai dit liéu thuc té (Hinh 6 - 8). Chi sé Nash tinh todn cho myc nudc dat
0.86; cho chiéu cao song duoc 0,75; cho vén tdc trung binh cac ting dong chay ting mat
0,71 déu & muc cao, dam bao dd tin cay cia mo hinh mo phong.

Bdng 2. Bg tham sé md hinh

TT Tham s6 md hinh Gia tri
1 | Hé s6 nham day 36,00-48,00
2 | Hé s6 ma sat gio Lay ty I¢€ tuyen tinh theo m6 hinh
3 | Hé s6 nhat roi 0,28
4 | Hé so hoi tu 10,00
5 | Hé s6 song v& 0,76
6 | Hé so ti Ié cua khuéch tan ngang 1,00
7 | GAc noi ma sat caa tram tich 300
Chieu cao song tinh toan [m]
Chieu cao song thucdo [m] &=
1.4 o
1.2 ,‘:'T.Jw 2 ;
1.0 ‘ 1‘-'.“ ) " b o ‘ b . _--—N ."‘u‘l b ;j:'».-‘* T.:T A v’
081k fd Vi ol 5
0.6 : ;'“ [ ‘
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
2020-07-05 07-06 07-07 07-08 07-09 07-10 07-11 07-12

Hinh 8. Kiém dinh chiéu cao song tai khu viec nhdn chim thei gian thang 7/2020

L Vertical profile from (684861,2154096) to (614703,2126000)

Hinh 9. Mikc dg chiém dung ddy bién theo mat car Pong Bic — Tay Nam
va Bac Nam khu veec nhdn chim vt theo kich ban KB1

3.1.3. Két qua kiém dinh md hinh ’ ’
Theo két qua kiém dinh mé hinh, chi s6 Nash cho chiéu cao song va van toc trung
binh céc tang dong chay tang mat dat muc lan luot 1a 0,79 va 0,72 déu & muc cao.
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Hinh 10. Hinh thai bai vt ligu sau qua trinh nhgn chim

3.1.4. Bg tham sé s dung cho mé hinh toan
Véi két qua kiém dinh mé hinh & muc tét, bo tham sé mé hinh sir dung cho toan b kich
ban tinh toan dugc thé hién chi tiét tai Bang 2.
3.2. Lan truyén TSS tir hoat ddng nao vét va nhan chim theo céc kich ban khac nhau

Danh gia mirc d6 chiém dung khéi nudc bién do hoat dong nhan chim vat chat nao
vét dugc tinh toan dya trén muac d¢ lan truyén ciia chat nhan chim (chu yéu 1a TSS) trong
nudéc bién. Két luan vé mac do chiém dung khdi nudce bién dugce dua ra dua vao thoi diém
thi cong c6 mac do6 lan truyén TSS I6n nhat va thoi diém vat chat nhan chim da hoan toan
ling dong. Véi cac kich ban khac nhau thi mirc 6 chiém dung nuéc bién nhu sau:
3.2.1. Két qud danh gid mirc dg chiém dung ddy bién
a. Kich ban KB1

Két qua md phong mirc do chiém dung day bién KB1 duoc thé hién tai Hinh 9. Mic
d6 chiém dung khéi nudc bién dat muic cao nhat tai tuan thi 13 ciing 1a thoi diém két thuc
viéc nhan chim. Thoi diém nay thi TSS di lan truyén & muac do toi da trén khong gian
viing nhan chim véi muc néng d6 dao dong tir 0,03 — 0,05 kg/m3 nudc bién, trong do
viing tac dong tiéu cuc co dudng kinh mat cat BDB-TN 1a khoang 2.200m va mat cat B-N
khoang gan 2.500m. Viing lan truyén ¢ dai thip hon ngudng cho phép (0,5 kg/m?3) c6 thé
lan rong toi vaing bién c6 duong kinh 10-11km. Bén tuan tha 16 tuan ké tir khi nhan chim
thi toan b vat chat nhan chim lo limg c6 trong nuéc bién s& hoan toan ling dong theo
trong luc xudng day bién va dan dan s& dan déu dudi day bién do tic dong cua cac qua
trinh dong lyc hoc song, thuy tridu va trong lyc dai dwong. Muc do chiém dung day bién
dat muc cao d6 trung binh 0,7m trong pham vi 36 ha. Hinh thai caa ving bién khi nhan
chim vat liéu thé hién tai Hinh 10.
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Hinh 11. Trwong TSS l6n nhét trén toan bg thai gian thi cong tei téng mat (KB2)

b. Kich ban KB2

Kich ban mé phong KB2 c6 két qua kha twong dong véi kich ban KB1, thoi diém
chiém dung khéi nudc bién 16n nhat theo hai mat cat s& dao dong trong khoang thoi gian
10-13 tuan ké tir khi thi cong va viing chiém dung ciing khéng khac biét nhiéu so véi kich
ban KB1. Buong kinh viing chiém dung khéi nude ciing sé dat ti da trong khoang 11 —
12 km va sau 16 tuan thi vat chat nhan chim s& hoan toan ling dong. KB2 ciing thé hién
muic d6 chiém dung day bién trung binh 0,7 ha trén pham vi 36 ha day bién.
3.2.2. Két qua md phong qua trinh lan truyén TSS trong nuéc bién

M6 phong qué trinh lan truyén TSS trong nudc bién thé hién mac do chiém dung
khéi nude bién khi nhan chim vat chat nao vét tai ving bién. Két qua mé phong cho kich
ban KB1 dugc thé hién tai Hinh 11. Két qua truang TSS 16n nhat trén toan thoi gian thi
cong ddi véi kich ban KB1 du béo néng do TSS cao nhat quanh diém phét thai 1a trén
muc 0,05 kg/m3. Ving nong d6 TSS cao nhét nay bao phu trén mot dién tich twong dbi
I6n theo hinh oval kéo dai theo phuwong Bac — Nam trén khoang cach khoang 11km va
theo phuong Pong — Tay khoang 6,5 km. Bén ngoai pham vi nay thi nong d6 TSS sé& giam
dan. Tai vi tri dao Hon M@, nong do TSS di nam trong mirc cho phép theo quy dinh &
muc dudi 0,03 kg/m3. Tang mat, ting gitra va tang day trong truong hop TSS 16n nhét co
pham vi thay doi khong dang ké. D4i vai két qua md phong cho ham lugng TSS trung
binh trén toan pham vi mién tinh thi ving c¢6 ham luong TSS I6n nhat & muc 0,05 kg/m3
chi bao phu trén pham vi khoang 1km? bao quanh ving tiép nhan. Két qua md phong cho
kich ban KB2 ciing thé hién diéu kién tuong tu.

5. Két luan

Nao vét ludng hang hai la can thiét dé duy tu va dam bao qué trinh khai thac giao
thong thuy thuan loi. Vi tong khéi luong nao vét 16n 1én dén hon 370.000 m3, ludng duy
tu luong hang hai Nghi Son s& mang dén nhimg tic dong khong nho toi moi tring tu
nhién. Trong nghién ctru nay, m6 hinh MIKE dugc sir dung dé md phong qua trinh lan
truyén cua TSS trong qua trinh nao vét va nhan chim bun cét. Ket qua md phong klem
dinh dat chi s6 Nash 0.86 cho chiéu cao séng dugc 0,75; cho van téc trung binh cac tang
dong chay téng mit 0,71 déu dat & mire do cao, cho théy MIKE hoan toan c6 thé sir dung
cho cac md phong cho ving nghién ctru. Theo két qua md phong, mic d6 chiém dung
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déy bién dat mirc cao do trung binh 0,7m trong pham vi 36 ha. Thoi diém chiém dung
khoi nudce bien lon nhat theo hai mat cat s&€ dao dong trong khoang thoi gian 10-13 tuan
va mirc do nong do TSS cao nhat quanh diém phat thai la trén mirc 0,05 kg/m?.

Tai liéu tham khao

1. DHI, 2017. MIKE 21 User Manual

2. Richard H. McCuen; Zachary Knight; and A. Gillian Cutter, 2006. Evaluation of
the Nash—Sutcliffe Efficiency Index. Journal of Hydrologic Engineering/\VVolume
11 Issue 6

3. Tdng cbng an toan Hang hai Mién Bic - NVMSC, 2019. Ho so thiét ké ky thuat
thiét ké duy tu va nao vét tuyén ludng hang hai Nghi Son.

4. Trung tam khi tuong thuy van méi truong quoc gia (NCHMF), 2015-2019. S6
lieu quan tric khi tuong thuy van khu vuc dao Hon Mé.

5. Umesh P.A, Manasa R.Behera, 2020. Performance evaluation of input-dissipation
parameterizations in WAVEWATCH Il and comparison of wave hindcast with
nested WAVEWATCH I1I-SWAN in the Indian Seas. Ocean Engineering, Vol-
ume 202, 15 April 2020, 106959.
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Phén tich an toan swon déc sit dung md hinh khéi 3D va
cac phwong phap phan loai khoi da

Trinh Ngoc Nhu Anh®, TS. Nguy&n Qudc Phi®
aKhoa Mdi truong, Truong Dai hoc Mo-Bja chat, Viét Nam.

Ngay nép bai: 26/3/2020; Ngay chép nhan: 9/10/2020; Ngay ding bai: 20/12/2020.

Tom tit

Trong nhitng thap ky gan day, dé dap ang cac nhu cau phat trién kinh té, & nudc ta xuat hién
hang loat cac cong trinh xay dung. Viéc thi cong chiing da hinh thanh nén cac swon doc nhan tao,
tir d6 xuét hién cac tai bién, su c6 mat on dinh gay thiét hai ca vé ngudi va caa. Vi vay, viéc trién
khai d¢ tai 1a mot nhiém vu thiét yéu trong qué trinh thi cdng xay dung cong trinh. Tac gia da khao
sat duoc 4 vi tri suon doc da da xay ra hién tugng truot 1. Két qua nghién ctru cho phép danh gia
chat lugng khdi dé str dung céc chi s RMR va GSI; tir d6 van dung dé danh gia mirc do an toan
suon déc khi sir dung chi s6 SMR dé phan tich. Phuong phap nay cho phép ude lugng nguy co
truot 16 hodc d6 16 tai tirng vi tri cu thé va goi y cac giai phap gia ¢6 phi hop. Céc vi tri suon déc
dugc moé phong dudi dang 3D sir dung phan mém Agisoft, xdy dung cac mé hinh suon déc trén
may tinh mot cach truc quan, phan tich dudi nhiéu goc do sinh dong.

Tir khoa: An todn swon doc, phan logi khoi dd, mé hinh khoi 3D, hé sé an toan, Hoa Binh.

1. Giéi thigu

Diém méi cua d& tai 12 &p dung md hinh khdi 3D va cac phuong phéap phén loai khdi
d4 trong phan tich an toan suon doc. Pé tai tao co so dir liéu cho cac luan ct khoa hoc, dong
thoi ¢6 tinh tng dung vao thuc té cao.
1.1. Muc tiéu

Véi 2 muc tiéu chinh cua dé tai:

- Tim hiéu, nghién cau céc yéu té anh huong dén sur an toan cua cac suon dbc da;

- Phan tich murc d6 an toan ciia cac suon dbc thong qua viéc sir dung mé hinh khéi 3D
va cac phuong phap phan loai khéi da, ap dung trén mot sé suon doc da trén Quéc 16 6
thudc dia phan tinh Hoa Binh.

1.2. Thuc trang va cac yéu té anh hwéng an toan swon déc da
1.2.1. Thyee trang tai bién ¢ Viét Nam

O Viét Nam, tinh hinh céc dang tai bién xay ra nhiéu ¢ Bic va Bac Trung B9, tiéu
biéu nhu cac hién twong: d6 16, truot 16... tap trung cha yéu khu vuc mién ndi phia bac.
Trong thoi gian qua & nudc ta, da xay ra nhiéu sy ¢ tai nan lao dong do sy mat 6n dinh
cua khéi da trong qua trinh thi cong xay dung cong trinh giao théng, thuy dién, khai thac
mo.

Vi du, hién tuong sap |6 tai cira him phia nam duong ham Hai Van ngay 5 thang 9
nam 2005, di day ra mot luong dat, bun khoang 300m3 va da tén khoang gan 1 triéu do la
dé khic phuc su ¢6 nay.

Hay nhu vu sat 16 mo da BIII thuy dién Ban V& vao lic 10h25° ngay 15/12/2007,

L Lién hé tac gia
Email: nhuanh.tso@gmail.com
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lam chét 18 ngudi va chon vii toan b thiét b khai thac...
1.2.2. CAC yéu t6 anh huéng dén sy an toan cia cdc swon doc da

Céc yéu t6 anh huong dén sy an toan cia cac suon dbc da:

- Bic diém dia chat (tinh nat né va dac diém khe nat, mic do phong hoa, tinh chat
khong dong nhat cua khbi da);

- Dic diém dia hinh va khi tuong thuy van (déc diém do ddc suon, su phan bd lugng
mua trong nim, anh hudng cia dé 4m dat dén nguy co truot 16);

- Cac hoat @ong nhan sinh khéc.

2. Phwong phap nghién ciu
2.1. Khao sat thyee dia va xay dwng md hinh khéi 3D cac swon doc da
Trudc qua trinh khao sat ngoai thuc dia, thong qua phan mém Google Earth, tac gia
xéac dinh céc vj tri truot 16 du kién khao sat dé Ién lich trinh cu thé. Céc vi tri da xay ra
truot 16 dugc xac dinh trén Google Earth va Ién ké hoach 16 trinh rat quan trong, gitp tiét
kiém thoi gian va cbng strc.
Cac diém khao sat déu duoc chup anh, st dung phan mém gén toa do tu dong GPS
Map Camera, sau d6 d6i chiéu toa d6 anh vi tri thuc dia trén Google Earth véi vi tri da
vach san. Tac gia tién hanh khao sat thuc dia, do dac xac dinh cac théng sé khéi da trén
suon d4 nghién ctru, sau khi do v& ngoai hién truong, voi muc tiéu co cac ban veé Sketch
chén thyc song dong. De xu ly thdng tin dix licu mot cach nhanh chong, tac gia da chuén
bi tai liéu theo bang va sb hiéu diém véi ting hé thong khe nit khac nhau.

Hinh 1. Vi tri cdc diém khdo sét trén danh Google Earth

2.2. Phwong phap phan loai khéi da va danh gia an toan swon déc
2.2.1. Cdc phwong phap phan logi khéi da

- Chi sé phan logi khéi dé (Rock Mass Rating - RMR)

Phuong phap phan loai khéi da RMR duogc Bieniawski thiét lap ndm 1976. So sanh
dbi chiéu diém tinh duoc tir RMR, rdi so sénh, phan loai dé xac dinh tinh chat khéi da.

- Chi sé d¢ bén dia chdt (Geological Strenghth Index - GSI)

Phuong phap danh gia theo chi s6 do bén dia chit dugc dé xuat boi Hoek (1997).
Day 1a phuong phép ra doi sau ciing, né 1a hé théng vo cing dé st dung. Vai thé manh:
truc quan, dé sir dung, mo ta danh gia nhanh duoc khéi da, tuy nhién ban géc nay con gap
han ché, nhu 1a chua lugng héa chinh xac sb diém, dé gay chu quan cho nguoi danh gia.

Ban chat, GSI géc thi con nhiéu han ché, do d6 nhiéu nha khoa hoc da cliing nghién
ctru va dua ra ban GSI cai tién, tiéu biéu nhu nghién ctu Ciia Sommez va Ulusay (1999),
Cai va nnk. (2003), Nguyén Quéc Phi (2006) di chi ra rang: dé luong hoa chinh xéc s6
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diém thi khéng can qué nhiéu théng s ban d¢au ma van danh gia dwoc chinh xac sb diém
can tinh, hé thong dua ra dé sir dung va don gian khi da tich hop theo 2 tryc.

- Chi sé GSlI cdi tién

Dé dap tng nhu cau luong hoa chinh xac diém, phuong phap GSI cai tién nay gom
2 truc. Truc nam ngang c6 khoang cach cac khe nut (chi tiét vé hé théng cd bao nhiéu khe
nit) dé thay ro diéu kién bé mat twong tmg kich thudc d6i dap va trén khéi da. Tryc thing
dung véi 3 thdng sb co ban: dd nham, mic dd phong hda va vat lidu l1ap nhét. Sau khi sir
dung phép toan cong tong diém, Téc gia xac dinh khoang giao diém maot cach dé dang voi
mirc do tin cay cao.

QECLODaCAL STRERITH MDEX FOR
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Hinh 2. Bang phan logi dd theo GSI cdi tién

2.2.2. Phwong phdp ddnh gid an toan swon doc

RMR di tré thanh mot tiéu chudn dé st dung, ap dung dé md ta dac tinh cua suon dbc
bat ky. Hé théng phan loai Suon ddc Chung (Slope Mass Rating, SMR) duoc Romana
(1985). Céc yéu t6 nay phu thuoc vao mdi twong quan hién hitu giira cac yéu t gian doan,
gay anh huong toi khéi da va suon déc ciing nhu t6i phuong phép thi cong. Déi chiéu diém
roi so sénh bang tra dé biét muc do an toan swon dic.
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3. Hién trang trwot 16 doc QL.6 tai khu vuc nghién ctiu
3.1. Khao séat thue dia

Trong nhimng nim gan déy, truot 1o dién ra kha phd bién tai tuyén Quéc 16 6 thudc
tinh Hoa Binh nén da dé lai nhitng hau qua nghiém trong cho ngudi dan dia phuong va
nguoi tham gia giao thdng trén tuyén duong ndy. Do vay, viéc nghién ciu tai bién truot 1o
tai khu vuc nay 14 rat can thiét, c6 vai trd quan trong trong viéc canh béo va du bao céc anh
huéng cia tai bién téi nguoi dan.

Poan nghién ctu ndm trén tuyén duong chay trong cac doi kién tric co hoat dong
kién tao manh mé trong tan kién tao va kién tao hién dai, thudc viing c6 cac hé thong dit
giy theo phuong Pong Bic - Tay Nam, nam trong 3 hé tang chinh: Hé tang Tan Lac, Séng
B6i va Hé tang Vién Nam. Do vay, cac hién tugng truot 1& dién ra phd bién va gay anh
huong nghiém trong dén an sinh cong dong noi day.

3.2. Két qua khao sét thuc dia va xay dwng md hinh khéi 3D cac swon doc da

Dé minh ching va thé hién 15 hon két qua nghién ciu, tac gia da phan tich anh timg
suon ddc da (RS-Rock Slope), khi cac suon bi phan ra nhiéu khdi nho, sau khi tich hop anh
dwa trén phan mém ICE (Image Composite Editor), dan ghép cac pixel anh gidng nhau mot
céch ty dong, dé thu dugc hinh anh chan thuc nhit khdi da dudi nhiéu goc nhin. Sau khi két
ndi anh trén ICE, CAD, ciing ban vé tay Sketch tai hién truong, tac gia dua ra cac hé thong
thong tin dé phan tich, thu phdng anh gan st thuc dia, dé xac dinh cac hé thong khe nit,
danh dau trén CAD.

3.2.1. Két qud khdo sat thuec dia

- V6i diém s6 1: RS 01 (105°30'52"; 20°52'15") tai TT. Luong Son, huyén Luong

Son: (P& voi, sét voi, xam, xam den).

RS01

190/65

13

Hinh 3. Hinh swon déc da RS 01

- V6i diém s6 2: RS 02 (105°22'17"; 20°53'38") tai xa Dan Ha, huyén Ky Son: (P4
phién sét, Pa phién sét than).
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345/65

64

135

o Hinh 4. Hinh swon déc d& RS 02
- Véi diem s6 3: RS 03 (105°21'28"; 20°53'25"): X& Déan Ha, huyén Ky Son: (P4
phién sét, Ba phién sét than).

%1 . & %)
A X et

e T L0 I S b

30
Hinh 5. Hinh swon déc da RS 03

- Véi diém Sé 4: RS 04 (105°19°46”; 20°48°40”) tai P. Phuong Lam, Tp. Hoa Binh:
(Pa Basalt cttng chac).

280180

70
Hinh 6. Hinh swén déc da RS 04
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3.2.2. Xay ding mé hinh khéi 3D cdc swon doc da

Két qua chay phan mém Agisoft cho hinh anh c6 d6 phan giai va do chinh xac cao,
tuy nhién & nhitng khu vuc dia vat phirc tap nhiéu cay bui thi thuat toan nay chua loai bo
dugc hét cac diém khong thuoc dia hinh.

New
{Tao mi)
Build Texture Add Ph
(Gén @iém &nh oo
vao dam may) L ()
Build Mesh Align Photos
(Tao lwei) (Sap xép anh)
Build Dense Cloud
(Xay dwng dam may

3 chiéu)

N ,
Hinh 7. Cac bwéc theec hign trén phan mém Agisoft

Véi cac budc thuc hién dua trén phan mém Agisoft:

- Buac 1: (Add Photos): Thém anh tir thanh cdng cu Workflow.

- Budc 2: Sap xép anh chup (Align Photos) sip xép va danh d4u cc vang trim phu
trén tueng brc anh.

- Budc 3: Tao dam may diém 3 chiéu (Build Dense Cloud): Nhan dang diém chung
c6 trén 2 anh, xay dung dam may 3 chiéu.

- Budc 4: Tao md hinh 3D (Build Mesh): Tao luéi 3 chiéu, can kiém tra lai ving gioi
han cua suon déc.

- Budc 5: Gan anh thuc té 1én dam may diém.

- Trong budc ndy, cac ban cd thé xay dung thém dix liéu tly thudc vao loai dix liéu va
muc dich stir dung, tam goi la “xay dung dir liéu tuy chon”.

- Budc 6: Xuat dit liéu: Agisoft cho phép xuat Iuu, dit liéu twong tng véi tirng phan
dugc xady dung xong.

Hinh 8. Hinh suén déc RS 04 trén phan mém Agisoft
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4. Két qua nghién ciru va thao luan
4.1. Két qua nghién ciru

Két qua thu duoc theo GSI cai tién hoan toan twong tu nhu két qua uée luong theo
GSI gdc voi hé sé twong quan rat cao (>0,9). Tuy nhién, chi sb GSI cai tién da luong hoa
dugc cac két qua tinh toan, khic phuc cac két qua mé ta dinh tinh cia bang phan loai GSI
géc, d& ap dung véi cac nha nghién ciu chua c6 nhiéu kinh nghiém va hoan toan cd thé sir
dung thay thé cho bang GSI géc von can rét nhiéu kinh nghiém thyc té.

Céc két qua tinh toan theo RMR cho phép cac chuyén gia dwa ra cac giai phap xt ly
sudn déc mot cach hop ly dua trén cac kién nghi caa phuong phap. Két qua tinh toén thyuc
té tai khu vuc nghién cau cho thiy méi quan hé giita sb liéu phan loai theo RMR va GSl cai
tién ciing kha twong ddng véi hé s6 tuong quan cao (>0,9). Trong khi d6 hé sé GSI cai tién
chi str dung 4 dix liéu dau vao, rét it so voi RMR, gilp tiét kiém duoc thoi gian va cong stc
khao sat ngoai thuc dia. Khi c6 dit liéu dau vao 1a GSI, ta hoan toan cd thé suy ra dugc hé sé
RMR va nguoc lai véi do tin cay cao.

Hé thong phan loai an toan suon doc SMR 1a hé thong duoc st dung phd bién nhat
hién nay. Két qua so sanh véi chi sé GSI cai tién ciing cho méi quan hé tuong quan kha cao
(>0,9), tir GSI cai tién ta c6 thdng s GSI thi c6 thé suy ra SMR dé tir d6 danh gia do an toan
suon doc mot cach nhanh chong. Bén canh d6, cac thong sé can phai thu thap cho bang GSI
cai tién ciing it hon rat nhiéu so véi SMR, do vay giam thiéu dugc thoi gian thu thap s ligu
S0 ma van c6 két qua tin cay cao. Dudi day 1a bang tong hop két qua cac diém suon dbc da
ma tac gia nghién cuu.

Bdng 1. Bang tong hep két qud cdc diém swon doc dd ma tac gid

Kich thwéc ]
Sudn | cao (m) | Dai (m) Gofo)d"c Logi trugt Chét lrgng
SR 01 13 65 65 D6 10, truot phang B
SR 02 64 135 65 Trugt ném, d6 lo Kém
SR 03 7 30 65 Truot ném Kém
SR 04 8 70 go | D010, truot phang, Tét
truot nem

4.2. Thao luan

Két qua tinh toan theo phan mém SWedge, gitip ta wéc luong hinh dang, kich thuéc,
vi tri trong d6i cua khéi truot trén suwon doc. Pong thoi, co thé tinh toan hé sé an toan
(Safety Factor) cho khdi truot dé c6 céc giai phap gia cb cho phu hop.

Vi hé théng 2 khe nuat chinh va tai vi tri trugt ném, ap dung sudn déc RS04:
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Deterministic Input Data ? a X

Geometry l Forces |
Dip (deg)  Dip Direction (deg) Cohesion §/m2) Friction Angle (deg)
Joint Set 1 [75 [225 2 [20
Joint Set 2 [50 |322 |5 [30
Upper Face [u)— EED—

Siope Face  [80 280 Shops Popsties
Slope Height (m) 20

[~ Tension Crack Unit Weight &/m3) 2.5

[T Bench Width m) |11.5705

I~ Overhanging

il

Safety Factor = 1.32027

Wedge Weight = 2343 .37 tonnes

?stance in rnetets1 Sliding on Line of Intersection:
orce in Tonnes (1000 kg) Trend = 316.468 Plunge = 49.8682

OK | cancel |[ ooy

Hinh 9. Két qud tinh toan hé sé an toan tai swon déc RS04

S N5

Hinh 10. Hinh khéi 3D ciia khdi truet ném trén RS 04
Két qua sir dung phan mém moé hinh héa SWedge suon 4 cho phép quan sét anh tir
nhiéu phia, biét hé s6 an toan suon dbc véi cac dir kién dau vao thuc té trong cac diéu kién
c6 the thay doi. Dé tir d6 dura ra bién phép gia ¢ cho cong trinh gilp gia tang an toan cho
suon doc.

5. Két luan
Tac gia da khao sat duoc 4 vi tri swon doc da da xay ra hién tuong truot 16, ¢ huyén
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Lwong Son, Ky Son va Tp. Hoa Binh nam trén quéc 16 s6 6. Dya trén viéc phan tich céc yéu
t chinh anh hudng dén su an toan caa suon déc dé xac dinh duoc cac hé thdng khe nit, cac
vi tri ¢ cAu trac dia ting bt lgi cho sy an toan cua suon dc. Cac hé thdng khe nut thude
cac hé tang Tan Lac, S6ng Boi va Vién Nam. Cac suon doc da ma 4c gia tap trung vao 3
loai chinh 1a d4 voi, sét voi, mau xam, mau xam den; d4 phién sét, d4 phién sét than va
basalt v6i 3 hinh thie d6 10, truot phang, trugt ném déu quan sat rd rang trong qué trinh
nghién ciru trén dia ban khu vuce dé d& danh danh gid an toan suon ddc.

Két qua nghién ctru cho phép danh gia chét luong khéi dé sir dung cac chi s6 RMR va
GSL Trong d6 suon déc RS01 c6 chat luong trung binh, cac suon RS02 va RSO3 ¢6 chat
lwong khéi da kém va suon déc RS04 ¢6 chét luong khéi da tdt. Viéc danh gid an toan khdi
da ciing dugc phén tich sur dung chi s6 SMR, cho phép ude lugng nguy co truot |6 hodc )
|6 tai ting vi tri cu thé va goi y cac giai phap gia cb phu hop.

Nghién ctru ciing st dung chi s6 GSI cai tién voi 4 thong 50 dau vao co ban, nham
lwong hoa céc dir liéu thu thap ngoai thuc dia so véi chi s6 GSI gdc. Bong thoi, cac két qua
phan tich twong quan ciing cho thay, chi sé GSI cai tién c6 thé st dung lam dau vao cho cac
chi s RMR va SMR nham giam thiéu thoi gian va cong sic khao sat ngoai thuc dja. Tac
gia str dung cac phan mém GPS Map Camera, ICE, CAD, Agisoft PhotoScan dé trong
khéng gian 3 chiéu c6 thé phan tich cac khdi c6 nguy co mat 6n dinh cao nhét theo quan
diém dong hoc.

Céc vi trf suon dbc con co thé md phong dudi dang 3D sir dung phan mém Agisoft,
gilp viéc xay dung cac md hinh suon dbc trén may tinh mot cach truc quan, phén tich dudi
nhiéu goc do trong 3 chiéu. CAc vi tri c6 nguy co cao co thé dua vao tinh toan hé s6 an toan
sir dung phan mém Swedge nham danh gia kha ning xay ra truot 16. Phan mém Swedge
con cho phép thir nghiém véi cac diéu kién dau vao khac nhau nhu thay doi luong mua,
rung chan do nd min... dé tinh toan lai hé sé an toan phl hop véi thuc té va danh gia cho
nhimg trudng hop xau nhat, théng qua dé tac gia xin kién nghi cho cac nha quan ly nén &p
dung bién phap cong trinh va phi céng trinh dé dam bao an toan cho tinh mang ciing nhu
suc khoe nguoi dan noi day.
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Abstract

The rapid urbanization brought along with the high demand for space for the construction
of infrastructure as well as the groundwater exploitation were the triggering factors that
accelerated the land subsidence in the urban area of Hanoi city, Vietnam. Due to the limited
guantity of ground monitoring stations, it was nearly impossible to monitor the land deformation
in the Hanoi area in the long term. The Interferometric Synthetic Aperture Radar (InSAR) and
Differential Synthetic Aperture Radar (DINSAR) provide the opportunity for time series analysis
of the land deformation with high precision, large spatial extent, and in long periods. In this study,
land subsidence during the period from October 2017 to April 2018 in the center of Hanoi city
was mapped with Sentinel-1 and DInSAR. The results helped to assess the capability of C-band
SAR data in monitoring the ground displacement with a case study in Hanoi, Vietnam.

Keywords: Sentinel-1, InSAR, DInSAR, land subsidence, Hanoi

1. Introduction

Land subsidence is a global problem that has been observed in big cities over the
world such as Bangkok (Thailand), Houston (USA), Mexico City (Mexico), Tokyo
(Japan), Shanghai (China), Venice (Italy) (Holzer Thomas L. et al., 1985). In these big
cities, the lowering of the water table due to groundwater extraction is the most important
triggering factor of land subsidence (Richa et al., 2017).

In Hanoi, groundwater extraction to satisfy the high demand for the growth of
population results in land subsidence in the urban area. In specific, the rate of surface
deformation was measured in several centimeters per year at some groundwater pumping
stations around Hanoi. Some regions were highly subsided such as Thanh Cong district
(41-42mm/year), Ngo Sy Lien district (31,52mm/year), Phap Van district
(22,16mml/year) (Q. C. Tran et al., 2016).

The Interferometric Synthetic Aperture Radar (INSAR) provides the opportunity to
measure surface displacements caused by earthquakes, volcanoes, subsidence, and uplift
phenomena with high resolution on a wide spatial scale (Kampes, 2006). Thus, applying
radar remote sensing data and using INSAR technology to map and monitor displacement
has been used successfully in Hanoi in the period from 1995 to 2014 (Dang et al., 2014;
Tong Minh Dinh Ho et al., 2016; Tong Minh Dinh Ho et al., 2019; Le et al., 2016; Nguyen
et al., 2019; Q. C. Tran et al., 2016; V. A. Tran et al., 2007). This study detects land

! Corresponding author
E-mail: tranhongha@humg.edu.vn
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subsidence in the center of Hanoi city from October 2017 to April 2018 to continue the
land subsidence monitoring in the later period.

2. Materials and methodology
2.1. Study area

Hanoi is located in the northeastern of Vietnam between 20°53” - 21923 latitudes
and 105%4° — 106°02 longitudes, covering an area of 3.358.9 km? (figure 1). Hanoi is
one of the largest cities in Asia with high population density, the average population
density reaches 2.087 per km?.

The terrain is gradually lower from the north to the south and from the west to the
east, with an average height ranging from 5 to 20 meters above the sea level. Quaternary
sediments cover whole this area, in specific, there are different formations divided by
origin and age in Hanoi from top to bottom as follows: Late Holocene alluvial; Early-
Middle Holocene deposits, marine and bogged sediments; Late Pleistocene alluvial,
lacustrine; Middle-Late Pleistocene alluvial; alluvial-proluvial deposits; and Early
Pleistocene alluvial deposits (Le et al., 2016).

In this article, our study area concentrates on the urban region with a total area where
is approximately 10 km x 20 km.
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Figure 1. Location of the study area, the red area corresponds to the urban region of
Hanoi

2.2. Data acquisitions

14 Sentinel-1A Single Look Complex (SLC) products (12-days repeat cycle) from
October 30 2017 to April 05 2018 were used for our analysis. Sentinel-1 data are collected
easily and freely accessible through the Copernicus Science Hub. The orbit pass of all
images was acquired in a descending direction.
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Table 1. Sentinel-1A SAR data information

ID | Acquisition date Baseline
(YYYY/MM/DD) (m)
1 2017-10-31 39.12
2 2017-11-12 -11.41
3 2017-11-24 36.0
4 2017-12-06 -55.32
5 2017-12-18 44.97
6 2017-12-30 -35.53
7 2018-01-11 0
8 2018-01-23 -9.05
9 2018-02-04 41.78
10 2018-02-16 75.27
11 2018-02-28 47.69
12 2018-03-12 -42.42
13 2018-03-24 -106.73
14 2018-04-05 -87.57

2.3. Methodology

DINnSAR is a remote sensing technique useful for calculating the time series of
deformation and deformation accurately for a wide coverage area. This technique utilizes
the phase difference between two or more sets of SAR data obtained in the same area at
different acquisition times.

The phase difference between two complex radar SAR observations of the same
area can be express as follows:

A(I) :A(I)ﬂat + A¢elevation + A(I)displacement + A(I)atmosphere + A(I)noise + A(I)err

Where Adriat is the assumption of an ideally flat earth terrain, Adelevation IS the
interferometric phase caused by terrain topography, Addisplacement refers to the differential
deformation pattern along Line of Sight (LOS) direction, Adamosphere denotes the
atmospheric effect, Adnoise refers to the noise contribution from the radar instrument and
temporal deceleration, Aderr due to orbital error and topographic height information. In
DInSAR analysis, identification of ground deformation accurately is interested in
Adudisplacement Which requires eliminating all the other contributions (Reigber et al., 2007).
In this study, the DINSAR technique was processed using SNAP and Snaphu software
which are open sources.
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Figure 2. Diagram of the working processing chain

3. Results

The symbolic coherence image of a pair (October 30 2017 to November 12, 2017)
was selected (fig. 3) where the good coherence in the pairs of images was achieved at the
center of Hanoi.

-

Figure 3. Coherence image

Given that, it is a solid basis for the interferograms: A coherence value fluctuated from
0to 1, in specific, there was no phase noise in the areas with values close to 1 (high coherence
and white color), otherwise, areas with value 0 were low coherence (black color) showed
noisy interferogram patterns (Richa et al., 2017).

Sentinel 1A data was processed to create 13 interferogram pairs. Surface
deformation rate in Line Of Sight (LOS) is showed in Figure 4. As can be seen from
figure 4 that Ha Dong, Hoang Mai, Hai Ba Trung, and Thanh Tri districts are the region
which has the Line of Sight (LOS) displacement less than -30mm in the period from

October 30, 2017, to April 05, 2018, with a large area. Some prior research projects in

at the center of Hanoi
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Hanoi city (Dang et al., 2014; Tong Minh Dinh Ho et al., 2019; Nguyen et al., 2019)
pointed out that Ha Dong and Hoang Mai had a high deformation over the center of Hanoi.
Besides, we denote that the rate of surface deformation in this study is somewhat higher
than in other studies. Therefore, potential the land subsidence in this area might be more
severe than we usually think and the trend of land subsidence in these areas was
continuously developed over the period from 2007 to 2018. The overall pattern of land
subsidence is clearly shown in this study (fig. 4).
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Figure 4. Displacement map for Hanoi, Vietham in
the October 30, 2017 — April 05, 2018 period
The time-series results for two selected points are displayed in figure 5. Two
selected points were chosen by land subsidence events that happened in the same period
in Thanh Tri ward, Hoang Mai district and VVan Phu urban area, Phu La ward, Ha Dong
district, Hanoi (Nguyen et al., 2019).
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Figure 5. Time-series displacements for selected points in Ha Dong and
Hoang Mai district, Hanoi, Vietham

4. Conclusions

Land subsidence from October 30, 2017, to April 05, 2018, in the Hanoi was
detected using 13 C-band Sentinel-1 images and the Differential Synthetic Aperture
Radar Interferometry (DINSAR) technique.

The LOS displacement in the study fluctuated from -90 to +30mm in the 6 months.
Hoang Mai and Ha Dong district were the areas of high subsidence rate showing in the
time-series surface deformation in these districts. It employs Radar data in monitoring
and verifying land subsidence events in Hanoi in the same period.

In fact, using free open sources, especially for developing country as Vietnam
allows moving toward a more feasible in monitoring the land deformation in the long
term. In particular, S1 images with enough frequency and wide area coverage satisfied
the demand for exposing the hotspots of land deformation at a limited cost. The results of
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this study helped to assess the capability of C-band SAR data and the free of charge tools
such as SNAP and Snaphu in monitoring the ground displacement with a case study in
Hanoi, Vietnam.
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Abstract: The report presents the results of roasting and leaching of Namxe rare earth ore
and the separation of uranium (U), thorium (Th), iron (Fe) from acid leaching solution by
neutralization method and solvent extraction method. The results show that the decomposition
conditions are at the temperature of 450°C, the ratio of ore / acid is 1/1, the roasting time of 2
hours and the water leaching with solid/liquid ratio is 1/5; Slurry and washing with a
solid/liquid ratio of 1/4 will get result of more than 60% of Th and more than 45% of U are in
solid residue, while the efficiency of rare earth extraction is more 95%. By the method of
neutralization with the magnesium oxide (MgO) agent at pH4 to pH4.5, the separation
efficiency of Th, U, Fe impurities from the aqueous solution are 85.37% and 98%, respectively.
By solvent extraction technique using primary amine (N1923) and tertiary amine (TOA), the
separation efficiency of Th, U impurities is 95.8 and 95.3%, respectively.

Keywords: Rare earth, thorium, uranium, precipitation method, solvent extraction

1. Introduction

Namxe rare earth ore belongs to Laichau province of North-West Vietnam. There
are two deposits including North and South of Namxe 1. The rare earth ore of North
Namxe contents rare earth elements (REEs) in the fluorocarbon or in the bastnaesite
(REFCO:s), quartz, barite, calcite, fluorite and a small amount of Th and U radioactive
materials. The Th content from 0.026 to 0.1% and U content from 0.009 to 0.095%
[2,3,4]. Extracted processing of U and Th was implemented by the decomposition
method the rare earth ore with the sulfuric acid (H2SOa4) special agent. Obtained
solution was the rare earth sulfate and solid residue containing the radionuclides of U
and Th. The sulfate solution contents ions of the light rare earth elements (LREES) such
as La*, Ce®, Ce™, Pr¥, Nd**, Sm®, ... and other impurity ions such as UO?*, Th*
Fe2*, Fe®*. Therefore, the studying to extract the U, Th radionuclides from radioactive
solid residue and the heavy metals from rare earth sulfate solution is essential to
environmental protection and to obtain the rare earth solution without radioactive
substances.

An environmental radioactive assessment in Namxe rare earth deposit shown that
there are exit two areas of natural radioactivity contamination: first one is an area of
14.33 square kilometers, covering the whole area of the Namxe rare earth deposit and
the villages Mau, Mo, Pa Chai, and Bo Cha. In this area, people are advised not to move
to or settle permanently; second one is the natural radioactive control area which is
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covering the area of natural radioactive contamination with an additional area of 8.33
square kilometers 5.

Because of the amount of U and Th is significant in Namxe rare earth ore, the
extraction of U and Th not only protects the environment but also provides fuel for
nuclear power plants.

Methods for extracting U and Th from the rare earth sulfate solution are usually
precipitation, solvent extraction and ion exchange 7.

Precipitation method can use solid precipitation agents such as MgO, NaOH,
Na2CO3, CaCOs, and so on 8.

Solvent extraction method can use amines to separate thorium and uranium from
rare earth sulfate solution. First-class amines (N1923 amine, Primene JM-T, alamin, ...)
can selectively remove thorium from sulfate solution. Tertiary amines can separate
uranium from the sulfate solution 9.

The method of double sulphate precipitation uses Na SOs agent to precipitate
selected rare earth metals, the remaining solution contains radioactive elements and
impurities are also used to separate radionuclides 9.

Selecting individual methods or combining methods to separate radionuclides
during the rare earth processing depends on many factors, including rare earth elements,
composition and characteristics of rare earth ore and characteristics of the extracted
solution.

2. Methods and materials
The mineral for the experimentation is rare earth ore from North Namxe deposit
which includes the compounds of 0.017% U3zOs and 0.028% ThO> and 32.5% TREO.

The chemicals were used in the extraction process include H2.SO4, HNO3, HCI,
NaOH, NH4Cl, CaCOs;, Na.COs, MgO, and primary amine of N1923 with the chemical
formula is C1oH22N and tertiary amine of TOA with the chemical formula is C24Hs1N.
Other chemicals were the diluent, reagent agent and analytical chemicals 11.

The equipment and tools necessary for the experimental process include shaking
machine, magnetic stirrer, pH meter and separating funnels of 60 ml, 150 ml, 200 ml,
500 ml capacity.

U and Th in samples were analyzed by analyzing plasma mass spectrometry ICP-
MS Agilent 7500a at the VILAS 524 (Standard of ISO/IEC 17025:2005) Laboratory of
Institute for Technology of Radioactive and Rare Elements, belongs to Vietham Atomic
Energy Institute.

The decomposition calcining ore method have been carried out step by step in
laboratory [11-13]. The separating solution obtained after decomposition will be
extracted using the methods of precipitation and solvent extraction. The precipitation
method used magnesium oxide (MgO) to precipitate U, Th and Fe at different pH
values. Extraction solvent method was amines mixture of N1923 and TOA with
concentrations of 0.015M and 0.01M, respectively.

3. Results and discussion
3.1. Decomposition method and selective separation of Namxe rare earth ore
3.1.1. Decomposition of Namxe rare earth ore and water leaching of the calcine

First, the decomposition experiments were conducted. For this purpose, a
H2SOs4/ore mixture was heated at a temperature of 450°C for different periods of time
and the calcine was water leached.
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After the decomposition, the formed slightly soluble compounds were transferred
into the liquid phase by water leaching. The results are shown in Figure 1.
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Figure 1. Effect of decomposition time on the efficient separation of rare earth and
radioactive impurities from ore

As it can be seen, the roasting time had an important influence on the dissolution
behavior of REEs, U, Th and Fe. As the calcination time increased, the leaching yields
of REEs become higher. After 2.5 hours heating 97% of REEs were transferred into the
liquid phase. However, with the increase in decomposition time the concentrations of
impurities became also higher, which have to be subsequent removed from the solution.
For this purpose, three different methods were tested, which are discussed below.
3.1.2. Impurity removal by selective roasting

The first investigated separation method consisted in heating of ore/H2SOs
mixture at temperatures ranging from 300°C to 600°C for 2 hours and water leaching of
the calcine. The results are shown in Figure 2 (composition of water phase) and Figure
3 (composition of washed leaching residue). The increase in the calcination temperature
positively affected the leaching yields of rare earth elements. At 600°C 95% of rare earth
elements were transferred into the liquid phase. On the other hand, the rise in the
calcination temperature caused a decrease in leaching yields of U, Th in the entire
investigated temperature range; regarding Fe the leaching yields became lower above
450°C.
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Figure 2. Effect of roasting temperature on leaching yields of REEs, U, Th and Fe.
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Figure 3. Effect of roasting temperature on percentage content of U, Th and Fe in the
residue.
The decrease in leaching yields of U, Th and Fe can be explained by formation of
different sparingly soluble compounds during heating of H.SOs/ore mixture. According
to the literature Fez(SO4)s has a limited thermal stability and decomposes into Fe;Os,

which is insoluble in water (Equation 1) 13.

T=450—-700°C
Fe,(50,)3 ———— Fe,03 + 350, 1

On the other hand, the decrease in leaching yields of thorium can be explained by
the formation of ThP,O7 [8]. During sulfuric acid decomposition of phosphate minerals
present in the ore such as bastnaesite (Ce, La, Nd, Pr, ...)CO3zF or monazite (Ce, La)PO4
phosphoric acid is released, which forms at higher temperatures pyrophosphoric acid
(Equation 2, 3).

2REEPO, + 3H,50, —» REE,(S0,); + 2H,PO0, 2)
T=200-300°C (3)
2H3P04_ —_— H4P207 + HzO

The pyrophosphoric acid can react with Th(SO4)2 forming the sparingly soluble salt
(Equation 4).

Th(S0,), + H,P,0, = ThP,0, + H,PO, 4)

A part of thorium remaining in solid residues during calcination decomposes
progress, this can be explained as follows: North Nam Xe rare earth ore contains many
minerals, in addition to bastnaesite mineral (Ce, La, Nd, Pr, ...... )CO3F, also contains
monazite mineral (Ce, La)PO4 and many other minerals 3. In the process of dissolving
rare earth by decomposition method with sulfuric acid (H2SO4), under high temperature
conditions, phosphates react with sulfuric acid to form phosphoric acid (H3zPO4) and
then hydrolyze to form pyrophosphoric acid. Firstly, the thorium oxide reacts with
sulfuric acid to form thorium sulfate salt and then thorium sulfate salt reacts with
pyrophosphoric acid to form thorium pyrophosphate. Thorium pyrophosphate salt does
not dissolve even in concentrated acid solution. When the temperature is raised, it is only
to remove the excess acid; rare earth sulfate salts and Th will be more difficult to
dissolve, leading to a reduction in Th conversion efficiency because it has been
converted into the form of thorium phosphate which is difficult to dissolve in water,
difficult to dissolve into a soluble solution so they remain in the residue.

Summarizing it can be stated that the increase in heating temperature reduces the
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concentration of co-leached impurities. However, for this purpose high energy input is
needed.
3.1.3. Impurity removal by precipitation and solvent extraction

Another possibility for impurity removal consists in after-treatment of the leach
solution by neutralization or by solvent extraction. Both methods were tested with a
leach solution obtained at the following process parameters:

- Roasting stage: T=450°C; T=2 h; H2SOu/ore ratio 1/1.

- Leaching stage: solid/liquid ratio 1/5; t=1 h.

The concentrations of main elements in the solution are given in Table 1.

Table 1: The concentration of rare earths, U, Th and Fe in the leach solution used for
precipitation and solvent extraction

Elements La Ce Pr Nd Sm Th U Fe
Concentration, | 5520 7940 752 1925 236 6.2 15.1 1124
mg/I

a. Precipitation method

In addition, the impurity removal by precipitation was investigated. For this
purpose, the pH value of the leach solution was increased gradually from 1.2 to 5.0 and
the concentrations of REEs, U, Th and Fe in the solution were determined. The results
are depicted in Figure 4.
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Figure 1: Separation effect of U, Th and Fe at the different pH in solution.

As it can be seen, the increase in the pH value caused a decrease in concentration
of all considered compounds. The precipitation can be explained as follows: increasing
the pH value, some ionic impurities such as Fe, Th, U are hydrolyzed and form
sparingly soluble hydroxides. At a pH value between 4.0 and 4.5 more than 85% of Th
and 37% of U were removed from the solution. On the other hand, iron could be almost
completely precipitated in this pH value range. However, the increase in pH value of the
solution caused losses in REEs. When the pH of the solution ranged from 4 to 4.5, the
loss of rare earth elements amounted about 6.5%. Thus, the precipitation method
allowed the efficient separation of Th and Fe; nevertheless, about 63% of Uremained in
the solution.
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b. Solvent method
Table 2 presents experimental results for the separation of Th, U and Fe with a
mixture of primary amine (N1923) and tertiary amine (TOA) with concentrations of
0.015 M and 0.01 M, respectively.
Table 2: Results of solvent method with a mixture of primary amine and tertiary amine.

Component Solutio_n before Solutipn after Extraction yield,
extraction, mg/I extraction, mg/I %

Th 6.2 0.26 95.8

U 15.1 0.71 95.3

Fe 1124 934.04 6.9

TREE 16373 15505.3 5.3

As it can be seen, U and Th could be efficient separated from the sulfate leach
solution; the extraction yields reached 95.8 and 95.3%, respectively. However, only
6.9% of Fe could be removed from the solution. Moreover, a slight coextraction of
REEs occurred; their losses amounted 5.3%.

4. Conclusion

Namxe rare earth ore contains small amounts of radioactive elements, in
which thorium content ranges from 0.026 to 0.1% and uranium ranges from 0.009
to 0.095%. However, the separation of radioactive elements as well as other
impurities such as iron during ore processing is necessary to protect the
environment as well as to receive rare earth products without radioactive impurities.

The sample of Namxe rare earth ore concentrate has been studied and treated
by decomposition method with sulfuric acid (H2SO4). The results showed that at
450°C, the ore/acid ratio is equal to 1/1 (by weight), calcining in 2-hour and water
separation with a solid/liquid ratio is 1/5; sluge with a solid/liquid ratio is 1/3 and
scrubbing with a solid/liquid ratio of 1/1, separation time of 1 hour will result in
more than 60% Th and more than 45% U remained in solid residue, and the
separation efficient of total rare earth is greater than 95%.

The separating method of Th, U and Fe elements from the separating solution
contenning manganese oxide (MgQO) agent. In the conditions of pH from 4 to 4.5,
the extract efficiency of Th, U, Fe impurities is 85%, 37% and 98%, respectively.

The separation of Th, U and Fe elements from the rare earth solution was
studied by solvent extraction technique with the use of a mixture of N1923 and
TOA. The efficiency of separation of Th, U impurities is 95.8 and 95.3%.

Remained solid waste from decomposition process of rare earth ore should be
managed according to national regulation for radioactive waste. U and Th obtained
from the precipitation method and solvent extraction should be achieved and used in
the manner of safety, health and environment.
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Nghién ctru lwa chgn phwong phap hach toan tai nguyén thién nhién,
ap dung cho tinh Lao Cai

Nguyén Phuong®?, Vii Thi Lan Anh®, Nguyén Thi Thu Hang®, Nguyén Phuong Dong®
& Khoa Moi truong, Truong Pai hoc M6 - Bja chat, Viét Nam
b Lién doan dia chat Xa - Hiém

Ngay nop bai: 9/3/2020; Ngay chap nhan: 26/10/2020 ; Ngay ding bai: 20/12/2020

Tom tit

Tai nguyén thién nhién 1a ngudn luc quan trong trong qué trinh phat trién kinh té - xa hoi
ddi véi mdi qudc gia; dic biét cac nudc dang phat trién. Mat khac, dé danh gia mirc do phat
trién kinh té ddi véi mdi quédc gia néu chi dia vao chi tieu GNP hodc GDP 1a chua du, bai 18 cac
chi tiéu nay chi thé hién mirc d6 phaét trién kinh té, phan anh dugc mic do phat trién bén viing
cia qudc gia. Vi vdy, viéc hach toan tai nguyén thién nhién la can thiét. Hach toan tai nguyén
thién nhién 1a nham van dung cac quy luat phat trién kinh té vao viéc sir dung tiét kiém va hiéu
qua tai nguyén thién nhién, bao vé moéi truong khoi su suy thoéi, gilp cac qudc gia, dia phuong
dua ra phuong an bao ton, sir dung va dau tu vao tai nguyén thién nhién hop ly.

Noi dung bai bao gigi thiéu mot s6 phuong phap hach toan tai nguyén thién nhién ¢ Viét
Nam va trén thé gisi. Tir d6, lya chon phwong phap sir dung phii hop véi diéu kién nudc ta
trong bdi canh nén kinh té thi truong co dinh huéng x& hoi chi nghia va &p dung thir nghiém
cho tinh Lao Cai. Két qua tinh toan budc dau cho thay su phat trién kinh té cta tinh Lao Cai tai
thoi diém dénh gia (2018) con phy thugc nhiéu vao tai nguyén thién nhién (TNTN): gié tri
TNTN chiém trén 30% tong tai nguyén cuaa tinh. Trong khi do tai nguyén con nguoi va co so
vat chit con chua duoc ddu tu va khai thac dung mirc so voi tiém ning hién co.

T khoa: Hach toan, tai nguyén thién nhién, Lao Cai

1. Médau

Hach toén tai nguyén (HTTN) la dua cac gia tri tai nguyén vao trong phan tich
kinh té, nham xac dinh dién bién tai nguyén hang nam cua quoc gia; cling cd thé hiéu
hach toan tai nguyén va mai truong 1a van dung cac quy luat phét trién kinh té vao viéc
sir dung tiét kiém va hiéu qua tai nguyén, bao vé moéi truong khoi su suy thoai.

Muc dich cua hach toan TNTN la:

- Pua thiét hai méi truong vao phan tich kinh té: hach toan tai nguyén thién nhién
va moi truong cd thé hiéu mot cach rong rii 1a qua trinh dwa nhitng can nhéc, tinh toan
gia tri tai nguyén va méi truong vao trong phan tich kinh té dé dap ng nhu cau théng
ké va giam sat tai nguyén quéc gia.

- Tim cach hi¢u chinh GDP theo thay doi vé gia tri tai nguyén moi truong. Nhing
thay doi vé tai nguyén méi trudng d6 dugc lugng gia bang tién tir gia tri GDP hiéu
chinh.

Viéc hach toan tai nguyén dd som duoc thuc hién & cac nuéc co nén kinh té phat
trién. Trong nghién ciru “Cua cdi cua quéc gia nam ¢ dau? - Where is the wealth of
nations?” cia Ngan hang Thé gidi xuat ban nim 2006 co thé coi 1a bao céo hoan chinh
Vé viéc tinh toan cac nguon von ¢ hon 100 quéc gia [1].

L Lién hé tac gia:
phuong_mdc@yahoo.com
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Mot khéi niém khac trong HTTN [ khai niém thu nhap bén viing. Thu nhap bén
virng 1a khoan thu nhap Ién nhat trong mot khoang thoi gian nhat dinh ma né khong lam
giam di kha niang thu nhap c6 thé trong twong lai. Khai niém nay khong nhiing bao gom
lwong thu nhap hién tai ma c6 ca sy bién d6i tai nguyén. Trong nghién ciu vé tai
nguyén moi truong noi chung, cling nhu hach toan tai nguyén thién nhién néi riéng,
khéi niém thu nhap bén vitng c6 mét vai trd quan trong dé dua cic yéu tb moi truong
vao phan tich kinh té.

Mic du dd co khai niém thu nhap bén viing, nhung cho dén nay ¢ nuéc ta van
chua dugc dua vao hé thong hach toan quéc gia. Vi vay, viéc hach toan tai nguyén thién
nhién, nham gitip cac dia phuong dua ra phuwong an bao ton, sir dung va dau tu vao tai
nguyén thién nhién hop ly 1a rat can thiét.

2. Lwa chon phwong phap hach toan tai nguyén thién nhién (HTTNTN)

Thuc té mot sd san pham va dich vu mdi truong tiy theo muc dich sir dung tai
nguyén thién nhién (TNTN), nguoi ta c6 thé thuong mai héa ching thanh nhiing thir
mua ban bang tién trén thi truong. Tuy nhién, cling c6 nhimg loai tai nguyén khong thé
thuong mai hoa truc tlep duogc nhu: da dang sinh hoc, canh quan méi truong,... Vi vay,
trong phuong phap HTTNTN c6 thé chia tai nguyén thanh cac dang khac nhau; trong d6
c6 loai c6 gia tri trén thi truong va loai chua c6 gia tri trén thi truong. Trén co s& nghién
ctru, phan tich wu nhuoc diém cua cac phuong phap HTTN hién sir dung trén thé gidi va
két qua ap dung & tinh Lao Cai; tac gia lya chon mdt ) phuong phéap c6 thé sir dung dé
HTTNTN cta nuéc ta bao dam tinh khoa hoc, phu hop diéu kién thuc t& va hoi nhap
quéc té.

2.1. Phuwong phap danh gia tai nguyén cO va chwa c6 gia tri trén thi truong
Trong HTTNTN, nguoi ta thuong phan chia thanh cac dang khac nhau:

- Tai nguyén thién nhién da c6 mua ban bang tién trén thi truong;

- Tai nguyén chua co gia tri trén thi truong.

Viéc lugng gia tai nguyén chua ¢ gia tri trén thi truong cod thé duoc thuc hién theo cac
cach sau:

Phuong phép thay thé truc tiép: sir dung cho truong hop san pham chua c6 gia tri
trén thi truong; khi d6, chung dugc thay thé bang san pham c6 gia trén thi truong boi
dich vu khac.

Phuong phap trao ddi: 1a phuong phap dua vao nhu cau trao d6i hang hoa trén thi
truong, hodc thoi quen, dé ngudi ta co thé d6i mot hang héa chua c6 gia tri trén thi
truong boi mot hang hoa da co gia trén thi truong.

Phuong phap thay thé gian tiép: phuong phap thay doi thong qua mot 1an nita so
sanh vé6i gia tri str dung san pham trung gian khac da co gia trén thi trudng.

- Phuong phap phan tich chi phi —1oi ich m¢ rong: Trong phuong phap phan tich
chi phl loi ich kinh té du an, cac chi phi —loi ich nhu chi phi dau tu ban dau, vén cb
dinh, vén luu dong, chi phi san xuét, doanh thu do ban san pham. .. duogc tinh toan thanh
tién cho timg nam trong sudt tudi tho du an. Trong tinh toan chi phi - loi ich, nguoi ta
tinh t6i chiét khau dong tién, nghia 1a ddng tién thu dugc trong twong lai s& chju muc
chiét khau so v&i thoi diém hién tai. Thoi diém hién tai & day cling mang tinh tuong ddi,
thuong dugc chon 13 thoi gian du an bat dau xdy dung hay thoi gian bat dau hoat dong.
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2.2. Phwong phap phan chia tai nguyén thanh tirng phén

Trong phuong phap nay, tai nguyén thién nhién dugc chia thanh tai san v6 hinh;
vbn san xuat (gém: von thiét bi, may moc, cong trinh va dat do thi); Von tu nhién (gom:
céc ngudn ning luong, khoang san; tai nguyén rung: g0, phi gd; dat trong trot; dat chin
nudi; cac khu bao ton). Trén hinh 1, 1a md hinh phan chia cic dang tai nguyén thién
nhién va trinh ty cac budc tinh toan; trong do:
- Vén san xuit bao gém: Gia tri tir dat d6 thi, cac cong trinh, may moc, thiét bi:
+ Von tir dat dé thi: theo Kunte (1998), dat do thi chiém mot ty 1& kha xac dinh trong
vbn san xudt.

tr| céac loal vO hinh
vin

Cae khu H !
| Ta1 nguyen |
B0 son { thian }
| nhian
Ot tdng
_trot —
O8t chan
nuol

Tal nguyén
romg

Ot ad thy

! vén sén
| xusit

D&t ao thy

CoOng trinh, CoOng trinh,
trang thidt trang thidt
bl Mmay moc bl méy moc

Cong winh

Trang thi
bl

Tai nguyén
thién nhién
Hinh 1: Cac buwéc tinh toan gia tri tai nguyén

Trong truong hop ly tuong, ty 1€ nay duoc xac dinh riéng cho timg qudc gia. Tuy
nhién, trén thuc te do su thiéu co s dir liéu, nén trong bai bao st dung udc lugng cua
Kunte, lay ty 1& ¢6 dinh 1a 24%. Do d6, cong thirc tinh vén tir dat d6 thi 4p dung cong
thuc:

Ui = 0,24*K Q)

+ Von tir may moc, thiét bi, céng trinh: trong bai bao, tac gia sir dung mo hinh
PIM (Perpetual Inventory Method) dé tinh toan cho vén san xuét. Pay 13 phuong phap
phd bién hién nay dé tinh toan von san xuat do murc d6 doi hoi vé s6 liéu khong qua cao.
Cong thire tinh von san xuat (khong ké dat do thi) trong mot thoi gian t nhu sau:

, . K:t = Zilzolt—i(l —a)' . 2) , .

Véi: Ky tong von dau tw vao may moc, thiét bi, cong trinh; 1. tong mirc dau tw
trong ndm t; a: chiét khau, véi gid tri la 5 %. Thoi gian mdc dinh la 20 nam. Khoang
thoi gian dugce chon 1a 20 ndm cho ca cong trinh, mady moc va thiét bi, mac du cong
trinh thuong c6 thoi gian ton tai l1au hon, trong khi d6 v6i may moéc va thiét bi 1a mot
thoi gian ngan. Tuy nhién, qua nghién ctru 4p dung cho 62 nudc, Larson va cong su
(nam 2000) di dua ra két luan sir dung khoang thoi gian 20 ndm dé tinh chung cho toan
bo von dau tu.

- Vén TNTN: Bé uéc lugng gia tri mot ngudn luc cu thé trong giai doan t, tac gia
sir dung mo hinh theo dé xuat ctia Ngan hang Thé gidi (2006) theo cong thirc:

Ve =Xl g/ (1 +1)E0 ©)

Véi: mi la nguon loi don vi d6i voi tai nguyén tai thoi diém i va gi la san luong
ngudn lyc duoc tao ra, do d6 mi Gi la 191 nhuan kinh té hay téng murc ngudn loi tao ra tai
thoi diém i; » la 1y 16 chiét khdu xa hoi; T la thoi gian khai thdc hét tai nguyén. Phuong
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trinh trén duoc don gian hoa dé ngam hiéu 1a ngudn loi twong lai dugc tinh dua theo
ngudn loi hién tai. Gia dinh 12 ngudn loi don vi 7 ting vai toe do g, thi:
s T
7 97 Te—nanT )
Trong phuong trinh (4): € 1a 46 cong ctia ham chi phi, cac ky hi¢u khac da néu o
cong thire (3). Gia dinh duong cong chi phi 1a dudng dang dan hoi (isoelastic), thi hé sd
chiét khau hiéu Iyc r* tinh theo cong thuc:

«_T9
=1t ©)

Va gia trj ngudn tai nguyén co thé tinh theo phuong trinh:

Ve = medy (1 + rl) (1 B (1+1r*)T) ©)

Gia dinh ngué)n loi tdng theo mdt murc ty 1¢ ¢ dinh; vi du nhu phuong trinh (6)
dugc ding dé dinh luong gia tri cic tai nguyén khoang san (TNKS) trong long dat. Tuy
nhién, cac gia dinh lién quan dén ngudn loi trong lai ¢6 thé thay ddi theo hudng néi
16ng hay that chat tiy thudc vao loai tai nguyén dugc phan tich.

- Phuong phap xac dinh tong gia tri tai nguyén: 6 nhiéu phuong phép, cong thirc
tinh téng gia tri tai nguyén cho viing 1anh tho hodc quic gia.

Trong bai bao, tac gia sir dung cong thirc do Ngan hang Thé gioi dé xuat (2006),
tong gia tri tai nguyén (hay cta cai) duoc tinh theo cong thirc:

W, = [ Cye ™ Pds (7

Trong do: Wy tong gid tri tai nguyén, tirc la von trong thoi gian t; C(s): tiéu ding
trong nam s; r: hé sé sinh 101 xd hgi tie cac khoan dau tw; t: khodng thoi gian khai thic hét
tai nguyén.

3. Hach toan tai nguyén thién nhién tinh Lao Cai
3.1. Téng quan vé tinh Lo Cai

Lao Cai la tinh ving cao bién gii, nim ¢ gitta ving Dong Bic va ving Tay
Bic cua Viét Nam; cach Ha Noi 296km theo dudng st va 245km theo dudng bd cao
tbc Ha Noi - Lao Cai. Phia bac giap tinh Van Nam ciia Trung Qubc voi 182,086 km
duong bién gidi; phia nam giap tinh Yén Bai; phia dong giap tinh Ha Giang; phia tay
giap v6i tinh Lai Chau. Tinh c6 dién tich ty nhién 636.403,17 ha (chiém 1,93% dién tich
ca nudc); cac don vi hanh chinh ciia tinh gdm c¢6 09 don vi cap huyén véi tong sd 164
don vi hanh chinh cép xa.

Dia hinh Lao Cai rat phtic tap, dia hinh phan cit manh. Hai day ni Chlnh Ia day
Hoang Lién Son va dady Con Voi cung c6 phuongTay Bic - Pong Nam nam vé phia
dong va phia tay tao ra cac vung dat thap, trung binh gitra hai day nui nay va mot vung
vé phia tay ddy Hoang Lién Son. Ngoai ra con rat nhiéu nai nho hon phan b da dang,
chia cét tao ra nhiing tiéu ving khi hau khac nhau.

Lao Cai c0 khi hau nhiét ddi gié mua, song do nam siu trong luc dia lai bi chi
phdi boi yéu té dia hinh phtrc tap nén dién bién thoi tiét c6 phan thay doi, khac biét theo
thoi gian va khong gian.

Dan s cua tinh 1a 730.420 ngudi (s6 liéu nam 2019). Mat d6 dan sé binh quan:
115 nguoi/km?. Toan tinh ¢6 25 nhém nganh dan toc cling chung sdng, trong d6 dan toc
thiéu s6 chiém 64,09% dan s6 toan tinh. Dan toc Kinh chiém 35,9%, dan toc Mong
chiém 22,21%, Tay 15,84%, Dao 14,05%, Gidy 4,7%, Nung 4,4%, con lai la cac dan toc
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dac biét it nguoi Phu L4, San Chay, Ha Nhi, La Chi,... Gia tri TNTN cua tinh Lao Cai
dugc udc luong dwa theo ngudn loi tir cac TNKS dudi long dat, tai nguyén rung (g0,
1am san phi g6 va khu bao ton) va tai nguyén dat (dat trong trot va dat chan nudi, thuy
san). SH liéu thong ké cac tai nguyén nay cha yéu dugc 1iy theo S liéu thong ké Lao
Cai 2018 va bao céao cua tinh nam 2019.

V6i hau hét cac TNTN st dung gia thu mua theo s lidu cia FAOSTAT. Mot sb
dang tai nguyén tac gia lay gia trung binh cua dia phuong hodc gia trung binh chung cua
ca nude. So lieu vé chi phi san Xuit cla tai nguyén duoc liy 1a s6 liéu trong nudc.
Trong truong hop khong c6 sb lidu chi phi san xuat trong nudc ddi voi mot tai nguyén
cu thé nao do, thi st dung s liéu chi phi san xuat tham chiéu 1iy tir cac nghién ctru
khéc ctia mot nude co diéu kién tuong tu.

-"HA GIANG
~ QUANG BN

5

\m A \
\,u.w v
"9 LAT'CHAU

! u
=i wu s

b TAM BIONG
101w

£ S

| SON DA™
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Hinh 2: Vi tri hanh chinh tinh Lao Cai

3.2. Két qua hach toan tai nguyén thién nhién cia tinh Lao Cai
3.2.1. Tong gid tri tai nguyén

Téng gia tri tai nguyén dugc tinh toan dwa vao cac gia tri tham chiéu trong nién
giam thong ké nam 2018 va cac bao cao cua dia phuong va ap dung cong thuc (7). Két
quéa dénh gia gia tri tai nguyén cua tinh Lao Cai tong hop ¢ bang 1.

Bing 1: Téng gid tri tai nguyén tinh Lao Cai

Tiéu dung trong nam 2018 (39.121.346 USD)
Gia tri tai nguyén cua Lao Cai | 11.406 (USD/ngudi)
3.2.2. Gia tri von san xucft

Gi4 tri vbn san xuit bao gébm gia tri tur dat do thi, cac cong trinh, may moc va thiét
bi. Ap dung cong thirc (1) va (2) cho két qua tong v6n san xuat cua tinh thé hién trong bang
2.

Bing 2: Téng von sin xudt (Pon vi: USD/nguwoi

Vén dau tu may méc, thiét bi, cong trinh | 4.416
Vn gia tri tir dat do thi 1059
Tong von san xuat 5.476
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3.2.3.Gid tri vén tir tai nguyén thién nhién
Gié tri TNTN duoc tinh bang tong gid tri tai nguyén khoang san, tai nguyén dat va tai
nguyén rung.
a. Gia tri tai nguyén khodang san

Do nhirng han ché vé sé liéu, nén trong tinh toan, gia thiét thoi gian khai thac
khoang san 13 25 nam, chiét khiu xa hoi 13 5%, cac kich ban trinh bay trong bang 3.
Theo cong thirc tinh gia tri TNTN tinh duoc gia tri TNKS va tong hop trong bang 3.

Bdng 3: Gia tri tai nguyén khodng sdn

Tong gié tri san xuat trung binh (USD) 89.023.810
Ty trong gia thué (%) 50%
Muc ting hang nam (%) 10%
Gia tri tai nguyén khoang san 1172
(USD/ngq(‘rl)

b. Gia tri tai nguyén dat

Bao gom gia tri tai nguyén dat nong nghiép, gia tri tai nguyén dat ttr chan nuoi,
thuy san va gia tri thu nhan duge tir tai nguyén rimg. Doi Véi cay trong s6 lieu vé dién
tich canh tac, san lugng va chi phi san xuat duoc Iy tir s6 liéu théng ké cua tinh Lao
Cai ndm 2018 — 2019 va tong hop tir mot s tai liéu lién quan dén ndng nghiép cua tinh.
Dién tich canh tac va tong san luong tréng trot dwoc tinh binh quéan cho giai doan 2015 -
2020. S6 liéu vé gia xuat khau binh quan giai doan 2015 — 2019 dugc lay tir co s dir
liéu cua FAOSTAT, st dung dé uée luong gia tri san lugng cay trdng. Tir d6 thu dugc
doanh thu trung binh tir dat va cac gia tri thé hién trong bang 4:

Bing 4: Doanh thu trung binh tiv dit trong trot

Cay trong Doanh thu trung binh tir ¢at (USD/ha)

Lla gao 651
Ngd 714

San 3.283
Pau tuong 320

Khoai lang 2.002
Bong 96
Che 364
Lac 77
Vung 296
Mia 194
Cay lay soi 220

Tong s6 8.219
Nguon lgi binh quan/ha dat 532

Bing 5: Gid tri tai nguyén dit trong trot
Dién tich canh tac ~ Nguon loi binh quan mdi ha Gia tri tai nguyén trong trot
(ha) (USD) (USD/nguoi)
95.712 632 1195
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Tt bang 4, cho thiy ngudn loi binh quan tir mdi ha dat nam 2018 - 2019 14 632
USD. Dya vao mic ting truéng hang nim cia cac phuong an phat trién nganh trong
trot véi toc do ting truong trung binh 1 7% va dién tich canh tac 1a 95.712 ha, dan sb
730.420 nguoi, tinh dugc gi tri tai nguyén dat trong trot va tong hop & bang 5.

c. Gid tri von tir dét chan nudi va thiy sdan

Gi4 tri d4t chan nudi duoc ude lugng theo cach tuong ty dét trdng trot. Trong
bai béo nay, tac gia danh gia kha ning sinh 10i cta dt danh cho chin nuéi gia suc, gia
cAm nhu: bo, ga, lon, trau va céc loai thuy san nhu: c4, tom... Mot thuc té 1a rat kho co
duoc sb liéu vé chi phi chin nudi ¢ tinh, nén trong tinh toan dung chi phi chin nudi do
Ngén hang Thé gi6i tinh toan, udc chiém khoang 55% doanh thu, ham ¥ 1a ty trong
ngudn loi 1 45%. Toc d6 ting tmong cia nganh chan nudi va thiy san qua timg giai
doan duoc str dung theo “Bao cao Quy hoach tong thé phat trién néng nghiép tinh Lao
Cai dén nam 2020 va dinh huwéng dén nam 2030”. Ap dung cong thuc tinh (4) vé6i gia tri
hién tai cia ngudn loi dat chian nuoi va thily san trong giai doan 25 nim duoc chiét khau
theo ty 1¢ chiét khau xa hoi 4%, gia tri san xuat ctia nganh chan nudi va thiy san tang
truong gia doan 2018 — 2018 téng hop & bang 6.

Bing 6: Gid tri tai nguyén dit chin nudi va thiiy sin
Chiét khau xa hoi  Gia tri tai nguyén dat chan nuéi va thay san (USD/nguoi)

4% 738
d. Gia tri tai nguyén rung
* Tai nguyén go rung

bé o thé wdc lugng duogc gia tri tai nguyén g0, trudc hét phai ¢ duge sd lidu
vé luong cung gd tir cac loai rimg. Luong cung g6 duoc xac dinh thong qua dién tich rimg
c6 thé khai thac va lugng cay gd c6 trong khu vuc d6. Theo tai liéu “Pdnh gia tai nguyén
lam nghiép toan cau” (FAO, 2005) wéc tinh rimg ciia Viét Nam c6 san luong binh quén
khoang 66 m%/ha. Theo d6, lugng cung gb duoc tinh bang dién tich rimg c6 thé khai thac
(ha) nhan véi san lugng rimg binh quan trén moét ha. Di nhién 1a luong cung gd co thé
tang 1én khi dién tich rimg gia tang. Hién nay, nang suét rimg & Viét Nam thudc loai thap,
trung binh chi 4m%ha/nim. Riung trong thuwong mai c6 thé dat ning suit trén
15m%/ha/nim (Mc. Namara, 2006).

Gi4 tri tai nguyén gb dugc udc lugng theo gia tri hién tai rong ngudn loi thu
dugc tr san luong gS dugc khai thac. Trong diéu kién Iy tuong thi ngudn loi nay duoc
tinh dya trén gia quyén khai thac g0, tire 1a gia tra cho chu s¢ hitu rung da tinh ca chi
phi trong va cham soc cay de mua quyén khai thac g&. Tuy nhién, hiém khi c6 duogc s6
liu vé gid quyén khai thac gd. Do vay, nguoi ta phai str dung gia thi truong va ude
luong chi phi khai thac dé tinh ra ty trong ngudn loi theo cong thic:

Ty trong nguon lpi = (gid thi truong — chi phi khai thdc)/gid thi truong

Do khong co s6 liéu chi phi khai thac gd, nén sir dung s6 liéu ty trong nguon loi
g6 tham chiéu theo nghién ctru ctia Ngan hang Thé gi6i, udc khoang 50% dbi voi khu
vuc Pong Nam A. Ty trong ngudn loi ndy duoc nhin véi gia gd tron va gd nhién liéu
(liy trong sd theo ty trong khai thac). Gia gd tron cong nghiép va gd nhién lidu ldy tir
ngudn cua FAO. Gia dinh 1a mac d6 khai thac hién tai dugc duy tri, dy tinh do dai
khoang thoi gian dé khai théc can kiét ngudn tai nguyén rimg hién tai 1a 20 nam.
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Gia sir: Gia tri cia ngudn loi tai nguyén gd trong giai doan 2015 -2020 vdéi ty 1& chiét
khiu x3 hoi 4% va muc ting binh quan cua rimg 13 4,9%/nam. Ap dung cong thuc (3)
thu duogc gia tri cua tai nguyén go 1a 83,33 USD/nguoi.

* Tai nguyén rieng phi g6

Theo sb liéu cua té)ng cuc théng ké, thi nguén loi tir viéc khai thac 1am san tinh
trung binh cho Lao Cai khoang 9,4 USD/nam.ngudi, trong d6 chi c¢6 3 USD tir khai thac
b, con lai 6,4 USD 1a 1am san phi gb. C6 thé no6i 1am san phi gd ¢ day kha ddi dao,
phong phii va cho hiéu qua kinh té cao.

Ap dung cong thuc tinh gia tri tai nguyén (3) voi khoang thoi gian khai thac can
kiét 1a 20 nim, chiét khiu xa hoi 4%, mic tang binh quan cua rung la 4,9%/nam, ty
trong gia thué 1a 50%, tir 6 tinh dugc gia tri tai nguyén tr 1am sin phi gb 1a 177,77
USD/nguoi.

E1Tai nguyén thién nhién EI1V6n san xuat EIV6n v hinh

Hinh 3: Ti I¢ % gid tri ciia cdc nguon tai nguyén nim 2018

* Gid tri cdc khu bdo ton

Gia tri cac khu bao ton thudng duoc do ludng bang su sin sang chi tra cho nhiing
loi ich bao t6n. Tuy nhién, trong nghién ciru “Hach toan gia tri tai nguyén cia Viét
Nam: vai tro ciia tai nguyén thién nhién” gid tri cac khu bao ton dugc udc luong theo
cach tiép can “chi phi twa co hgi”, do luong béng loi nhuan c6 thé thu dugce tir cac muc
dich str dung khac ctia rirng ngoai muyc dich bao ton. Diéu can luu y 1a cach tiép can nay
phan anh chi phi co hoi ciia viéc bao ton theo huéng 1a chi tinh dén nhiing gia tri toi
thiéu cac khu bao ton mang lai. Cach tiép can nay dugc chon bdi viée udc lugng toan
bd cac gia tri ctia khu bao ton von di bao ham nhiéu loi ich, gia tri gian tiép rat kho thuc
hién.

Theo d6, wéc tinh gia trj tai nguyén cac khu bao ton & Viét Nam vao khoang 196
USD/ngudi. Cac khu bao tén dugc coi 1a tai san cho tuong lai phat trién xét theo
phuong dién 1a cac khu bao ton ndy s& hd tro cac nganh cong nghiép dang trén da phat
trién nhu du lich sinh thai, bao ton va phat trién da dang sinh hoc va hép thu giam thiéu
khi cacbon dua vao méi truong. Véi dién tich cac khu bao tdn cua ca nude 1a 2,5 tridu
ha, dan s6 96.880.645 ngudi (Nguon: https://danso.org/viet-nam/) thi uéc tinh gia tri tai
nguyén cua cac khu bao tén & Viét Nam vao khoang 6.759 USD/ha.
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Theo s6 liéu thng ké cac khu bao ton cua tinh Lao Cai la 56.060,82 ha, voi dan
s6 1a 730.420 ngudi, thi wdc tinh gid tri tai nguyén cac khu bao ton cia tinh dat khoang
117 USD/nguoi.

V6i s6 lidu néu trén, thi tong gia tri tai nguyén ring cua tinh dat khoang 378,1
USD/nguoi.

e. Nhin xét chung vé gid tri tai nguyén tinh Lo Cai
Két qua tinh toan trinh bay trén cho thiy, su dong gop clia cac ngudn von vao
su phat trién chung ctia nén kinh té tinh Lao Cai nhu sau:

- Téng gia tri tai nguyén cua tinh la 11406 USD/nguoi, trong do:

+ Tong gia tri von tai nguyén thién nhién la 2745,1 USD/nguoi, chiém 24%;

+ Tong gia trl v6n san xuét 1a 5476 USD/nguot, chiém 48%;

+ Téng gia tri von vo hinh 1a 3184,9 USD/ngudi chiém 28%.

Ty 1€ % gia tri cua cac ngudn tai nguyén tinh Lao Cai tinh theo s lidu cac nam
2018 - 2019 thé hién trén hinh 3.

Tir két qua trinh bay trén cho thdy: von tai nguyén thién nhién chiém ty trong
khoang 24% trong co cdu gia tri tai nguyén cua tinh Lao Cai.

4. Két luan va kién nghi

1. Hach toan TNTN 1a nham dua gia tri tai nguyen vao trong phan tich kinh té,
xéac dinh dién bién tai nguyén hang ndm cia qudc gia néi chung, o ting dia phuong ndi
rleng Qua d6 cho biét sd luong, chat luong va gia tri cua tai nguyén tai thoi diém bat
dau sir (dung cling nhu sy bién c6 vé s6 lugng, chat luong, gid tri cua tai nguyén tai Cac
thoi diém khac nhau.

2. Két qua hach toan TNTN cua tinh Lao Cai cho théy su phat trién kinh té cua
tinh tai thoi diém danh gia (2018 — 2019) phu thuoe gan 1/4 tong TNTN cua tinh.

3. Trong thoi gian téi cAn ting cuong dau tu hon nita vao co sd Vat chat va ky
thuat dé nang cao gia tri TNTN cua tinh, dam bao qua trinh phat trién kinh té bén viing.
Bén canh d6 ciing can chu y dén viéc bao vé va phat trién cac nguon 1am san phi gb va
cac khu bao t6n thién nhién, khai thac hiéu qua va hop ly cac ngudn TNKS, tai nguyén
ring va bao tén da dang sinh hoc.

4. Viéc hach toadn gia tri TNTN tinh Lao Cai ndi riéng va ¢ nudc ta noi chung hién
tai con gap nhiéu kho khan va bét cap. Kho khin trudc hét 1a viéc thu thap co s dit ligu
thdng ké. Mat khac, day la Van dé mai khdng chi dbi voi cac nha quan ly ma ca ddi véi
cac nha chuyén mon; vi vay, can duoc quan tam nghién cau trong thoi gian toi.

Noi dung bai bao la mot phan két qua nghién ctiru bude 1 (nam 2019) cua dé tai
cap bo “Nghién ciru co sé khoa hoc va thyc tién hoach toan gia tri tai nguyén khoang
san phuc vu quy hoach phat trién bén viing. Ap dung thir nghiém tai tinh Lao Cai”, ma
s6: TNMT.2018.03.17 do Lién doan Dia vat 1y Dia chat chi tri.

Tai liéu tham khao ,

1. Nién giam thong ké nam 2018, 2019 tinh Lao Cai (2018, 2019), Nxb Thong ké Ha
Noi.

2. Nhom Nghién ciru Kinh té Phat trién (DERG) (2008). bai hoc Copenhagen va Vién
Nghién cttu QLKT Trung vwong (CIEM), B6 Ké hoach va Pau tu, Ha No¢i, Viét Nam,
Du thao “Hach todn gia tri tai nguyén cua Viét Nam: vai tro cua tai nguyén thién
nhién”.
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3. Wentworth Group of Concerned Scientists (2008). Accounting for Nature - A Model
for Building the National Environmental Accounts of Australia.

4. World bank (2006). Where is the wealth of nations?.

5. Nguyen Phuong (2016). Accounting the value of national resources to sustainable
development. Applied for Thanh Hoa Province. Proceedings of the 2016 international
conferences on earth sciences and sustainable geo — resources deverlopment (ESASGD
2016).
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Nghién ciu s phat tan khi radon trong cic doi twong dia chat
khu vuc huyén Béat Xat, tinh Lao Cai

Nguyén Vin Diing?t, Vii Thi Lan Anh®, Bao Pinh Thuan?, Lé Xuan Hoan®,
2 Khoa Méi trwong, Trieong Pai hoc M6 - Pja chdt

bKhoa Méi triwong, Triong Pai hoc KHTN, Pai hoc Quac gia Ha Ngi

°Lién doan Dia chdt Xa Hiém

Ngay nop bai: 9/3/2020; Ngay chap nhan: 26/10/2020 ; Ngay dang bai: 20/12/2020

Tom tat

Radon va cac dong vi ciia nd & dang khi, cd thé thoat khoi bé mat khoang vat quang, phat
tan trong dét va hoa tan trong nudc ngam, nd ¢ thé di chuyén rat xa khoi diém hinh thanh. Mac du
tat ca cac déng Vi phong xa ciia radon cling phét ra biic xa alpha, nhung d(‘)ng vi 22Rn la quan
trong nhét, vi né cd thoi gian phan ra 16n, 1a yéu té chinh gay nén liéu Chleu trong qua duong ho
hap gay nguy hiém dbi voi moi truong. Bai bao nghién cau sy phat tan ndng do6 khi radon theo do
sdu trong cac ddi tuong dia chét thudc khu vuc huyén Bat Xat, tinh Lao Cai. Két qua cho thay,
phan b6 ndng d6 radon theo do sau tuan theo quy luat ham mil. Su phét tan radon trong dat cat cao
hon so véi dat sét va dat chira nhiéu da soi, két qua nghién ctu ciing cho thay mat do, do am cua
dat ty 1 nghich véi quang duong di chuyén ciia radon trong dat.

Tir khoa: radon trong dat, RAD-7, su phat tan, nong do radon, Lao Cai.

1. Mé dau

Cac day phong xa ty nhién uranium, thorium va cac dong vi con chau phan bd rong
rdi trén bé mat trai dat va ton tai trong tat ca cac loai dat, da, khoang vat véi ham lugng
khac nhau. Con ngudi sng trén trai dat luén chiu anh huong boi bire xa ion hoa tir cc
dong vi phong xa nay. Khi phét tan vao moi truong, cac dong vi phong xa co the tham
nhap vao co thé ngudi qua thirc in, nudc udng va khong khi. bic biét, radon ton tai O
dang khi nén kha nang phan tan vao cac moéi truong khac nhau rat cao. C6 thé noi, radon
la mot trong cac tac nhan gay ung thu hang dau trong cac chét gay ung thu ph01 Khoang
59% lidu burc xa con ngudi nhan duoc trong doi séng hang ngay c6 nguon goc tur radon.
Trong d0, it nhat 70% luong radon trong khong khi duoc phat tan tir dat [4].

Radon duoc hinh thanh tir phan i clia ddy phong xa uranium ty nhién va khuéch
tan vao dat. Trong dat, radon c6 thé phat tan 1én trén bé mit dat theo nhiéu co ché khac
nhau, trong do, phé bién nhét 1a khuéch tan. Khi dén bé mat dat, radon sé& thoat ra ngoai
khong khi [6]. Su phat tan ciia radon trong dat 1a mot qué trinh phtc tap, kho kiém soat.
Qua trinh nay phu thudc vao nhiéu yéu td vat li, hoa hoc, dia chat, khi hau va ham luong
uranium [7].

Qua trinh phat tan radon tir dat vao khong khi c6 thé sir dung dé danh gia rai ro phoi
nhiém radon cho cac cong trinh xay dung nhu nha &, truong hoc, noi lam viée. .. tai khu
vuc khao sat. Su phan bb nong d6 radon trong dat co thé giup du doan duoc cac hién
tugng dong hoc cua dat nhu dong dat, hang karst, dit gay dia chat, phun trao [7.8].

Noi dung bai bao nghién ciru sy phét tan ndng do khi radon trong cac ddi tugng dia

L Lién hé tac gia:
nguyenvandung@humg.edu.vn
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chat ra moi truong khu vuc huyén Bat Xat, tinh Lao Cai.

2. Pic diém dia chat khu vuc nghién ciu

Theo két qua diéu tra cua Lién Poan dia chat Xa Hiém [1,3], dic diém dia chat khu
vuc nghién ciru bao gom cac hé tang sau: Hé ting Sudi Chiéng (PPsc1). Thanh phan cha
yéu gom da phién hai mica - granat, da phién thach anh - felspat - mica va cac 16p mong
quarzit; Hé tang Sin Quyén (PP-MPsg): c4c thanh tao tram tich bién chat thugc hé ting Sin
Quyén. Thanh phan chu yéu 1a da phién biotit, d4 phién mica, amphibolit, quarzit; Hé
tang Cha Pa (NPcp): Hé tang Cha Pa c6 dién phan b nho ¢ goc dong nam khu vuc nghién
ctru. Thanh phan chu yéu 1a d4 phién thach anh - sericit, da hoa; Hé tang Ban Ngudn
(D1bn): Thanh phan thach hoc chu yéu 1a d4 phién sét, sericit, da phién chtra cacbonat,
quarzit, cat két chira voi, doi khi gip da stng scapolit, cordierit, d4 stng biotit. Hé tang
Ban Péap (D1-2bp): Thanh phan thach hoc gém: d4 voi phan 16p mong, da voi sét, da voi
mau xam den, hat min dén vira, d4 c6 cu tao khéi hodc phan I6p mong, da voi silic, da
phién silic, d6i noi xen céac 16p da phién thach anh - sericit - clorit; Hé B¢ Tu (Q): Thanh
phan chu yéu 1a cat, cudi soi, sét [1:3].

Tai khu vuc nghién ciu c6 cac khoang san dong, dat hiém... chira chat phong xa
urani, thori véi ham lugng cao, da gay ra cac thanh phan moéi truong phong xa cao trong
khu vue trong d6 ¢6 ndng do khi phong xa radon trong khong khi cao [1]. Bé nghién ctu
su khuéch tan nong do6 radon trong dat, tac gia da lua chon cac ddi tugng dia chat khac
nhau dé tién hanh khao sat. Vi tri khao sat duoc néu ra trong bang 1.

} soxdrs 103472 1o3}rs

103 103} ror
R N e T u
| 1 LB G mang

Hinh 1. Pic diém dia chit khu vec nghién ciru
Bang 1. V; tri khdo sdt s khuéch tan néng dé radon trong dat
STT Poi twgng dia chat Vi tri Ghi cha
Mudng Hum SC.1
Muong Hum SC.2
Hé tang Sin Quyén (PP-MPxg) mgm Eazg 28;

Hé tang Ban Nguon (D1bn) Dén Sang BN.1

Hé ting Sudi Chiéng (PPsc1)

QPR WIN|F-
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STT Doi twong dia chat Vi tri Ghi cha
6 Dén Séng BN.2
7 R ) SangMaSiao | DT.1
8 HE BE Tir (Q): Sang Ma Séo | DT.2

Néng d6 radon theo d¢ sau dugc nghién cuu tai 08 vi tri khac nhau thudc khu vuc
huyén Bat Xat, tinh Lao Cai.

3. Phwong phap nghién cau
3.1. Xac dinh phan b6 néng dd radon trong dat

Tai mdi vi tri, néng d6 radon duoc xac dinh 1an luot tai cac do sau tir 30 dén 120cm.
Thoi gian thuc hién mdi phép do 1a 30 phit. Cac phép do duge thyc hién tai hién truong
bang hé do radon chuyén dung RAD-7. Hé do gdm bom khi va dugc két ndi véi thanh thu
khi 6 céc 16 réng cho phép 14y khi tir dudi 10ng dat. Khi bét diu qua trinh do, bom khi 1dy
khi ¢6 chira radon tai vi tri dwgc cdm thanh thu khi vao budng do RAD-7 [2,9].

Hinh 2. Khdo sdt tai hi¢n truong
3.2. Xac dinh sy di chuyén ciia radon trong dit
Theo 1i thuyét, ing v6i mot 16p dat, trong didu kién binh thuong, sy phan bb nong
d6 radon theo d6 sau tuan theo quy luat ham mi [4].

C(z) =Cy +Be'L 1)
Trong do:
- C(2) 12 ndng d6 radon tng voi d6 sau z;
- C(Bg/m?) 1 ndng d6 radon 16n nhét ctia mdi 16p dat;
- L 1a quang duong di chuyén cta radon trong dat (chiéu dai khuéch tan);
-Blahésdtile.
O mbi vj tri khao sat, néng do radon trong déat duoc xac dinh & do sau khac nhau.
Nong d6 radon theo d6 sau dugc tinh theo cong thic (1).
3.3. Xac dinh mét s6 dic trung cia dat
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Mau dit léy tai hi¢n truong dugc mang vé phong thi nghiém dé xac dinh mot $6 dac
trung cua dat nhu mat do, do Am trong dét va kich thude hat dat.
Mau duge can xéc dinh khéi lugng, sau do6 séy kho trong 6 gio ¢ nhiét d§ 300°C. Bo
am cua dat va mat do cua dat duoc xac dinh theo cac cong thie (2) va (3).
mq

p="2(g/em?) 3)
Trong do:

- w (%) 1a 6 am trong dét, mw () 12 khéi lugng mau dat khi vira ldy xong;

- ma(g) 13 khéi lwong mau dat sau khi siy kho;

- V(cm?3) 1a thé tich dung cu ldy mau dat.

Kich thudc hat dit c6 anh hudng truc tiép dén sy phat radon va phan bd ndng do
radon trong dat [7]. Néu ham luong uranium phan bd déng déu trong hat dat, thi kich
thudc hat cang nho, sy phat radon cang cao va ngugc lai [7]. Kich thudc hat cua dat, do
am va mat d6 cua dat duoc xac dinh tai phong thi nghiém caa Vién Thé nhudng Nong
Hoa.

4. Két qua va thao luan

Két qua nghién ctru phan bd ndng d6 radon theo d6 sau trong dat dugc dua ra trong
cac hinh 3 va hinh 4. Phuong trinh khuéch tan, chiéu sau va cac dic trung cta dat duoc
dua ra trong bang 2.

Chiéu sau (d6 sau) khuéch tan radon trong dét & cac vi tri khao sat dao dong tir 44
dén 105 cm, trung binh 72,4 cm. Tir két qua cho thay chiéu dai khuéch tan radon trong dat
tai khu vuc nghién ctru c6 gia tri trung binh so vai cac nghién cuau tai Nhat Ban va Iran
[10,11].

Chiéu dai khuéch tan radon trong dét cho thiy luong radon khuéch tan vao khong
khi gay anh huong dén con nguoi chit yéu & d¢ sau nho hon 120 cm. Nong do radon & do
sau 100 cm dao dong tir 591 dén 3219 Bq/m®. Theo khuyén c4o cua co quan nguyén tir
qudc té (IAEA) [12], ndng do radon trong dat ¢ do sau gay anh hudng dén sirc khoe con
ngudi duge xem 1 rui ro cao khi vuot gid tri 30.000 Bq/m3 [12]. Két qua cho thay cac vi
tri khao sat déu nam trong giéi han cho phép.

Bing 2. Cdc dic trung ciia dat
Chiéu | Matdo

Péi twong dia Phwong trinh . Po 4m

STT cﬁétg ' khuécgﬁ tan dai L P w(®)
(cm) (9/cm°)

1 |Hé ting Sudi| C(z) = 2161 - 25217 71 2,64 15,9
2 | Chiéng (PPsc1) | C(z) = 1892 - 2287e%/ 54 2,66 15,1
3 |Hé tang  Sin | C(z) = 2423 - 3132¢7* 44 2,54 17,8
4 | Quyén (PP-MPsg) | C(z) = 2134 - 2032¢%/82 82 2,61 16,9
5 |Hé tang Ban | C(z) = 3454 - 3754797 97 2,08 10,1
6 | Nguon (Dibn) C(z) = 2546 - 3376751 51 2,11 12,5
7 . s s C(z) = 4554 - 5065 %% 105 1,49 11,7
g | HeDeTr(Q) C(2) = 3897 - 4364e77 77 1,54 10,1
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Bdng 3. Nong dp radon trong dit theo chiéu sdu khdc nhau

Nong d6 radon trong dat (Bg/m?3)
Chiéu Hé tang Sudi Hé tang Hé tang Ban R
sau (cm) Chiéng Sin Quyén Ngudn Hebe T
SC.1 SC.2 SQ.1 SQ.2 BN.1 BN.2 DT.1 DT.2
20 259 313 498 641 399 433 367 531
40 726 802 1201 986 969 1151 1094 1301
60 1078 1139 1648 1256 1432 1636 1694 1895
80 1344 1372 1931 1468 1808 1964 2190 2353
100 1545 1533 2111 1634 2115 2185 2600 2706
120 1696 1644 2225 1764 2365 2334 2939 2979
140 1810 1721 2297 1865 2568 2436 3219 3189
R 1 T —
T‘E ) i - y=100x +5277 | et
g P00y l‘ili ;S’:‘} 49 """""" - j_;i_l':'[ji;ii'gﬁ""""" T | —m-sC2
= | | 5Q.1
g 20007 "'{-:'i'ﬁ'55'55{"1"3'1"""5@""5""""""""""" - —8Q2
- R = 09116 j o
B 1500 T s e . Linear (SC.1)
..(GED .... Linear (8C.2)
z 1000 oo I vy ey I Linear (SQ.1)
s00 L e [REzooMST | | | Linear (5Q2)
S I e
0 : i i i i . . |
0 20 40 60 80 100 120 140 160

Ning do radon (Bg/m™)

Chiéu siu (cm)

Hinh 3. Néng dé radon trong h¢ tang Susi Chiéng va Sin Quyén

T 1 11—
3500 - 33 31&1}{ -.I--i-IL > L}_3344'34'x+g33 87 | —+—BN.1
R:=09532 | i Rh 0.9739 -
3000+t I | N P -~ et N BN.2
1500 w=15038x +4358905 | DT.1
311 S S S St M e e T
TR o7
111111 S —— N
I ,,,PF Linear (BN.1)
1300 gy AT ysimis <2308 Linear (BN.2)
1000 1 R Linear (DT.1)
FOD oo S T Linear {DT.2)
0 . . . f f f f !
0 20 40 60 30 100 120 140 160

Chiéu sau (cm)

Hinh 4. Nong dé radon trong h¢ tang Ban Nguén va Pé Tir
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. 30 T 20 I D 1 ] | 1
E ST R — | | | | |
= 25 =
= =7 E 16
S a0 4 S 14
5 SO P S SR S
= 15 10 4 i i | | |
8 | -0.0766x + 19325
10 - 6 Ri=0304 |
05 - 47
2
0.0 ! : ! i ! ! 0 i ; i ; ; i
0 20 40 60 80 100 120 0 20 40 60 80 100 120
a) Chiéu sau (cm) b) Chiéu siu (cm)

Hinh 5. Sw phu thuéc chiéu dai khuéch tin radon
vao mdt do (a) va do am (b) cua dat da

Tir d6 thi cho thdy, ndng do6 radon theo do siu & cac vi tri khao sat cé sy dot bién
khong I6n. Pidu d6 cho thiy cac vi tri khao sat khong c¢6 dau hiéu cua su dut giy dia hinh
va phan téng dia chit & cac do sau khao sat. Phan bd néng do theo do sau tuan theo quy
luat ham mii, gia tri trong quan R? dao dong tir 0,87 dén 0,97. Sy sai 1éch gitra s6 liéu thuc
nghiém va tinh toan ly thuyét 1a do gan nhu cdc vi tri khdo sat da chiu tac dong cua con
nguoi, khong con 1a dat nguyén thuy. Cac mau dat thudc hé tang Ban Nguon vabé Tu co
noéng do radon cao hon trong cac mau dit thuoc hé ting Sudi Chiéng va Sin Quyen
Nguyén nhan 13 do dit bi phong hoa tir cac loai da c6 ham luong phong xa cao. Két qua
ciing cho thdy cac miu dat c6 chidu dai khuéch tan nho, tic kha ning khuéch tan cia
radon ra ngoai khong khi thip hon so véi cac mau dat c6 chiéu dai khuéch tan Ion. Day
ciing 12 nguyén nhan lam cho ndng d6 radon trong dit kha cao. Ngoai ra, phan bd nong do
radon trong dat con phu thudc nhiéu vao su phan bd ham lugng uranium trong céc hat dat

[7].

Su phu thudc cua chiéu dai khuéch tan vao mat do dat va luong nudc trong dét duoc
thé hién trong bang 2. Ttr bang 2 cho théy, cac mau dat c6 mat do va do Am 16m sé ¢ chiéu
dai khuéch tan nho hon va nguoc lai (hinh 5), do mat d6 va lugng nudc trong dat cao s&
can trd bét sy khuéch tan cua cac phan tir khi. Tuy nhién, sy khuéch tan radon trong dét
con phu thude ddng thoi vao mot sb yéu t khac nhu thanh phan dét, nhiét do, thoi tiét. ..
Vi vay, su phu thudc cua chiéu dai khuéch tan radon vao mat do dat va lugng nudc trong
dat chua duoc thé hién theo mot quy ludt 16 rang.

5. Két luan

Su phan b6 ndng d radon theo do sau trong cac mau dat khao sat tuan theo quy luét
ham mii. Piéu d6 cho thay cac vi tri khao sat khong c6 nguy co vé sy bién dong dia chat.
Nong d6 radon trong cac mau dt khao sat déu co gia tri nim trong gi61 han an toan theo
tiéu chuan cua IAEA [12]. Chiéu dai khuéch tan cia radon trong cac mau dat ¢ khu vuc
nghién ciru nhé hon so v&i mot sé khu vuc trén thé gidi. Chidu dai khuéeh tan radon 16n
hon ddi véi cac mau dat c6 mat do va do am thap. Cac mau dat khac nhau co su chénh
léch vé ndng do radon va chiéu dai khuéch tan radon. Piéu nay con phy thudc nhidu vao
ngudn gdc hinh thanh, thanh phan, cu tric cua dat, nhiét do, thoi tiét. ..
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Abstract

Membrane filtration was integrated into Anaerobic/Anoxic/Oxic system to form a Bio-
logical Nutrient Removal — Membrane Bioreactor (BNR-MBR) system for improving the system
performance in terms of organic degradation and nutrient removal from brewery wastewater. The
model of BNR-MBR system made from polyacrylic with the capacity of 42 liters was operated
with hydraulic retention times decreased from 24 to 12 hours corresponding to organic loading
rates increased from 0.5 to 1.0 kgCOD/m?®.day. The results showed that it was capable of achie-
ving effluents with very low chemical oxygen demand (COD), NH4*-N and total nitrogen (TN)
concentrations within the limits of Vietnam National Technical Regulation on Industrial Was-
tewater (QCVN 40:2011/BTNMT), column A. For loading rate of 0.75 kgCOD/m?.day, treatment
efficiencies of COD, NH4*-N, TN and total phosphorus (TP) of the model were the highest as
96.3, 98.5, 89.6 and 55.9 %, respectively. In this system, phosphorus removal would be probably
influenced when taking nitrogen removal into the first consideration. If the efficiencies of N
removal were high, those of P would reach the average value.

Key Words: BNR-MBR system, nitrogen removal, phosphorus removal.

1. Introduction

According to Vietnam Beer Alchohol Beverage Association, beer production in
Vietnam grew by an average of seven percent annually between 2011 and 2015. Cur-
rently, there are approximately 129 brewery production facilities across the country with
the installed capacity of 4.8 billion litres. Along with this growth, serious problems with
environmental pollution may be caused by a huge amount of brewery wastewater. This
amount of wastewater must be treated before discharge into environment. To brewery
wastewater, a combination anaerobic-aerobic treatment system is used and traditional
aerobic biological treatment processes such as activated sludge (suspended growth) or
biological filter (attached growth) are often implemented (Geoffey S. Simate et al., 2011;
G.S. Simate, 2015). However, these processes have not yet treated thoroughly nitrogen
and phosphorus from brewery wastewater to meet QCVN 40:2011/BTNMT, column A
(B.F. Bakare et al., 2017; Shu-Guang Wang et al., 2007).

Membrane Bioreactor (MBR) is an attractive process that has been increasingly
used for advanced wastewater treatment. MBR generally has several advantages over
conventional activated sludge process, including small reactor size, good effluent quality
and low sludge production. By effective biomass-effluent separation with membrane
modules, an MBR can achieve complete sludge retention for attaining high-sludge con-
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centration and long solids retention time (SRT) (Simon Judd and Clair Judd, 2006;
Arévalo et al., 2012; Calos M. Barreto et al., 2017; Fangang Meng et al., 2017). However,
a MBR without anaerobic and anoxic variations cannot be simply used for nutrient re-
moval in wastewater treatment. Nitrogen removal is accomplished by aerobic nitrifica-
tion using autotrophic nitrifying bacteria (nitrifiers) and anoxic denitrification using
heterotrophic denitrifying bacteria (denitrifiers). In this way, two separate reactors are
required to provide different environments for the two kinds of bacteria in nitrogen re-
moval process. Phosphorus removal is carried out by an Enhanced Biological Phosphorus
Removal (EBPR) process with the application of an anaerobic-aerobic sequence enabling
the growth of Polyphosphate Accumulative Organisms (PAOs), which store large
amounts of phosphorus as polyphosphates (Guogiang Liu et al., 2017; Haiyan Guo et al.,
2013). Thus, there is a need to develop combined MBR systems that incorporate mem-
brane separation into biological process for organic degradation together with nitrogen
and phosphorus removal.

Anaerobic/Anoxic/Oxic (A20) system is a well-known biological nutrient removal
system with its own inherent advantages such as short hydraulic retention time, less
sludge bulking, low processing costs and excess sludge with high phosphorus concen-
tration. The system consists of three anaerobic, anoxic, oxic reactors and one settling tank
linked in-series with nitrate circulating flow from the oxic reactor to the anoxic reactor
and sludge circulating flow from the settling tank to the anaerobic reactor. In this system,
nitrification by nitrifiers occurs in the oxic reactor; denitrification by denitrifiers in the
anoxic reactor; absorption of B-polyhydroxybutyrate (PHB) for phosphate release by
Phosphorus Accumulating Organisms (PAOS) in the anaerobic reactor and then oxidation
of PHB for phosphorus accumulation in the oxic reactor; and discharge of excess sludge
in the settling tank (Yong Ma et al., 2009; Shijian Ge et al., 2012). Although nutrient
removal can be achieved, it is apparent that A20 system is also one of the most common
nutrient removal activated sludge processes. More recently, an efficient combined system
that incorporates membrane filtration into A20 system, so-called BNR-MBR system,
was introduced. In the system, MBR is used to replace the oxic reactor and the settling
tank will become unnecessary. In addition, it seems that this incorporation could improve
the system performance in terms of organic degradation and nutrient removal (Yisong Hu
et al., 2013; Hadi Falahti-Marvast and Ayoub Karimi-Jashni, 2015).

In this study, a BNR-MBR system was used to evaluate the effects of loading rate
on the combined system’s simultaneous nitrogen and phosphorus removal performance
via continuous flow by treating real brewery wastewater. The role of membrane separa-
tion in the combined system and its contribution to COD, nitrogen and phosphorus re-
moval were also investigated.

2. Materials and methods
2.1. Raw wastewater, Seed sludge

Real brewery wastewater came from the outlet of the UASB reactor of Wastewater
Treatment Plant at Nguyen Chi Thanh — Saigon Beer Manufactoring Factory, Ho Chi
Minh City, Vietnam. Compositions and properties of influent wastewater of the model
were represented as pH: 6.2 — 7.6; COD: 498 + 52 mg/L; SS: 118 + 74 mg/L; NH4*-N:
447 £ 8,2 mg/L; TN: 47,5 £ 10,3 mg/L; TP: 9,7 = 4,3 mg/L. Seed sludge for the
BNR-MBR system was taken from one of the two SBRs of this wastewater treatment
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plant. Seed sludge was light brown, well-settled with SVI < 96 and MLVSS/MLSS ratio
of 0.73.
2.2. Experimental system

A polyacrylic model of BNR-MBR system was developed and operated for the
experimental study. The schematic representation of the experimental system is shown in
Figure 1. The model had an approximate dimension of 700 mm L x 100 mm W x 700 mm
H with the corresponding working volume of 42.0 liters which was divided into baffles to
create three reactors (anaerobic reactor, anoxic reactor and MBR) in the ratio of 9:9:24
(Li-Mei Yuan et al., 2008). In the MBR, a polyethylene hollow-fiber membrane module
(0.4 um pore size, 0.32 m? effective area, Mitsubishi Rayon Co., Ltd, Japan) was im-
mersed. Effluent was withdrawn through the membrane module by a suction pump which
was set off for 2 min every 10 min for membrane relaxation. To mitigate membrane
fouling, backflushing was carried out every 24 hours for 15 min. Aeration was provided
through fine air diffusers from the bottom in the MBR while sludge in the anaerobic and
anoxic reactors were suspended by paddle mixers at 50 rpm. DO concentrations of the
MBR were determined by DO meter and controlled from 2 to 4 mg/L. Nitrate recircula-
tion ratio from the MBR to the anoxic reactor was 200% and sludge recirculation ratio
from the MBR to the anaerobic reactor was 100% (J.C. Leyva-Diaz et al., 2016).

V4,

<

o %!
viy

— 4 5]
13 13 10 13

Figure 1: Schematic representation of the experimental system

1/Influent tank: 120 liters (PE, Vietnam); 2 — 4/Three reactors of the model: 42.0
liters (Polyacrylic, Vietnam); 5/Membrane module: (Mitsubishi Rayon Co., Ltd, Japan);
6/Effluent tank: 60 liters (PE, Vietnam); 7/Influent pump: 11 liters/hour (Blue & White,
United State); 8/Paddle mixers: 50 rpm (IWAKI, Japan); 9/Blower: 38 liters/min
(RESUN, Ap 001, China); 10/Sludge recirculation pump: 11 liters/hour (Blue & White,
United State); 11/Nitrate recirculation pump: 30 liters/hour (Blue & White, United State);
12/Effluent pump: 11 liters/hour (Blue & White, United State); 13/Sludge valves: &13
(Copper, Vietnam).

2.3. Experimental set-up

The wastewater treatment experiment was conducted in four phases. In the short
first phase, seed sludge was given to 50 % volume of the model with MLSS concentration
about 5000 mg/L. Raw wastewater with average COD concentration of 500 mg/L diluted
with tap water was pumped into the model. Organic loading rate was increased little by
little from 0.1 to 0.3 kgCOD/m3.day correspond to hydraulic retention time decreased
from 60 to 20 hours and wastewater flow rate increased from 16.8 to 50.4 liters/day. The
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first phase ended when COD removal efficiency remained stable at above 80%. There
was no sludge discharged except sampling to maintain large amounts of biomass. These
operating parameters based on the previous studies.

In the next three phases for different loading rates, denoted as 2, 3 and 4, respec-
tively, raw wastewater was pumped continuously with wastewater flow rates increased
from 42 to 84 liters/day corresponding to hydraulic retention times decreased from 24 to
12 hours and organic, nitrogen, phosphorus loading rates increased from 0.5 to 1.0
kgCOD/m?3.day, 0.061 to 0.122 kgTN/m?3.day, 0.009 to 0.018 kgTP/m?3.day, respectively
as in Table 1. Excess sludge was manually discharged to keep SRT of 21 days.

Trans-membrane pressure (TMP) was used as an indicator of membrane fouling
and monitored continously by a data logging manometer. When TMP reached 40 kPa,
membrane washing was performed physically and chemically following the guidelines of
the manufacturer. In the phases 1, 2, 3 and 4, the membrane module was physically
washed on a daily basis for 15 min. During the entire period of experiment, the TMP was
maintained below 40 kPa. Therefore, the membrane module was not cleaned chemically.

Table 1: Operating parameters at different organic loading rates

Orgqnic Nitrqgen Phosphorus Hydra}ulic Soligis re-
Phase F!owrate loading | loading loading retention tention
(liter/day) | (kgCOD | (kgTN/m (kg TP/m?.day) time time
/mé.day) | 3.day) g -aay (hour) (days)
2 42 0.50 0.061 0.009 24 21
3 63 0.75 0.092 0.014 18 21
4 84 1.00 0.122 0.018 12 21
2.4. Analytical methods

The samples were collected at the input and output positions of the experimental
system. They were also collected in the three reactors of the model. The parameters of
wastewater such as pH, COD, SS, TKN, NH4*-N, NO2-N, NOs-N, TN, TP were
analyzed according to Vietnam National Standards (QCVN) together with Standard
Methods for the Examination of Water and Wastewater (APHA, AWWA and WEF,
1998) at Research Institute for Aquaculture No.2 in Ho Chi Minh City. For each loading
rate, the model was operated for 45 days to achieve a steady-state condition and the
samples were collected over a 3-day period during these days. The results below were
based on average value and standard deviation by using Microsoft Office Excel software.

3. Results and discussion
3.1. Organic removal efficiency

In this wastewater treament system, according to the previous studies, the suitable
loading rate was used from 0.5 to 1.0 kgCOD/m3.day. Figure 2 shows COD concentra-
tions at different positions of the experimental system for the three phases. COD con-
centration decreased significantly in the anaerobic and anoxic reactors. The decline could
be attributed mainly by the dilution of the return flow from the MBR to the anaerobic and
anoxic reactors. Furthermore, 30 % of influent COD was utilized in the anoxic reactor by
denitrifiers (4.2 gCOD/gN) (V. Mateju et al., 1992). Major part of influent COD was
consumed in the MBR and anoxic reactor, with an average removal efficiency of around
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85%. Additional organic removal was attributable to the step of membrane filtration. It
could be seen that the overall COD removal is mainly due to biological degradation in the
BNR-MBR system rather than membrane separation in the MBR, while membrane fil-
tration is very beneficial to keep a higher COD removal efficiency (Fei-yun Sun et al.,
2013; Hanmin Zhang et al., 2009). Figure 3 indicates variation of COD removal effi-
ciencies during the whole period of operation. The removal efficiency of COD was over
90% even that loading rate up to 1.00 kgCOD/m?.day. For the phases of 2, 3, 4; average
COD removal efficiencies of the model were 93.9, 96.3, 93.7%, respectively. COD re-
moval efficiency reached the highest value at the proper loading rate of 0.75
kgCOD/m?3.day. Although loading rate varied from 0.50 to 1.00 kgCOD/m?3.day, a stable
low output value of COD belows 31 mg/L was obtained within the limit of QCVN
40:2011/BTNMT, column A. The finding of this study is consistent with many previous
reports that the full retention of biomass concentration has made the membrane-based
system less sensitive to the changes in operational conditions (Fei-yun Sun et al., 2013;
Kyung-Guen et al., 2010).

600

Influent Amnaerobic Amnoxic MBE Effluent
FZ2 Phase I1 (0.50) 5] Phase ITI (0.75) EZPhase IV (1.00)

Figure 2: Change of COD concentration at various loading rates
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Figure 3: COD removal efficiencie at various loading rates
3.2. Nitrogen removal efficiency

Nitrogen concentrations at different positions in the experimental system were
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revealed in Figures 4, 5 and 6 for the three phases. NH4*-N and TN concentrations de-
creased significantly in the anaerobic and anoxic reactors. The decline could be also at-
tributed mainly by the dilution of the recirculation flow from the MBR to the anaerobic
and anoxic reactors. TN at the anoxic reactor was mostly NH4s*-N and TN at the MBR
was mostly NOz™-N. Nitrification hardly occured in the MBR and a large amount of
NH4*-N was completely transformed. Long SRT applied in the MBR prevent nitrifying
bacteria from being washed out from this bioreactor, hence improving the nitrification
capability of the activated sludge (Simon Judd and Clair Judd, 2006). Very low NO3z™-N
concentration in the anoxic reactor indicated that denitrification happened as much as
possible in the anoxic reactor (Yongzhi Chen et al., 2011). The MBR and anoxic reactor
played their roles very well to remove nitrogen. Moreover, a small amount of NH4*-N
was metabolized for the growth of microorganisms in the model. It was fully reasonable
with the change of COD stated above. Removal efficiencies of nitrogen at various loading
rates of the model were represented in Figure 7. For the loading rates of 0.50, 0.75, 1.00
kgCOD/m?3.day, average NH4*-N and TN removal efficiencies of the model were 98.1
and 87.1, 98.5 and 89.6, 97.5 and 82.7%, respectively. Nitrogen removal efficiency also
reached the highest values at the proper loading rate of 0.75 kgCOD/m?3.day. For all three
phases, the output values of NHs*-N and TN were within the limits of QCVN
40:2011/BTNMT, column A. Organic removal as well as nitrogen removal decreased
when loading rate increased.

60 Phase IT (0.50) 60 Phase ITI (0.75)
3 3
é‘m [ 5 40
Ezo 3 % 0
S 8
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0 ———% ¥ 9 0 * * -
Influent Anaerobic Anoxic ~MBR  Effluent Influent Amaerobic Amoxic ~ MBR  Effluent
—a— NH;N —e—NO;y-N —— NOy-N —TN —— NH;-N ——NO;-N' —— NOy7-N —TN
Figure 4: Conversion of nitrogen con- Figure 5: Conversion of nitrogen con-
cetrtion for a loading rate of 0.50 centration for a loading rate of 0.75
kgCOD/m?3.day kgCOD/m?3.day
Phase IV (1.00) } 95.1 98.5
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Figure 6: Conversion of nitrogen con-  Figure 7: Nitrogen removal efficiencies
centration for a loading rate of 1.00 at various loading rates
kgCOD/m?3.day
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3.3. Phosphorus removal efficiency

Figure 8 depicts TP concentrations at different positions in the experimental system
for the three phases and low TP removal efficiency is consequently observed in Figure 9.
TP concentration gradually decreased in the following steps of the treatment process. TP
removal efficiency was no more than 60% during the running period of each loading rate,
which also suggested that TP removal via assimilation was below 60%. TP concentration
in the anaerobic reactor was not significantly higher than that in the MBR. This implies
that the PAOs community was not well developed in the BNR-MBR system. Conditions
that favor PAOs growth and anaerobic phosphorus release could not be provided. By the
presence of a significant amount of dissolved oxygen and nitrate in the anaerobic reactor
due to the return flow from the MBR, the volatile fatty acids (VFAs) were depleted before
they could be taken up by the PAOs and treatment performance was hindered due to less
growth of PAOs [16]. A further explanation of this can be due to SRT of 21 days. Long
SRT can reduce the effectiveness of phosphorus removal. The BNR-MBR system is a
single sludge system so there has been limitation to satisfy an proper SRT for both nitri-
fiers and PAOs in the MBR of the model (Weitang Zhang et al., 2011). For the phases of
2, 3, 4; average TP removal efficiencies of the model were 50.5, 55.9, 45.8%, respec-
tively. Phosphorus removal efficiency also reached the highest value at the proper loading
rate of 0.75 kgCOD/m3.day. For all three loading rates, the output values of TP were
within the limit of QCVN 40:2011/BTNMT, column B. Increasing in loading rate af-
fected phosphorus removal negligibly.
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Figure 8: Conversion of TP concentration at Figure 9: TP removal efficiencies at
various loading rates various loading rates

3.4. Membrane fouling

Membrane fouling in MBR was inevitable. The TMP in the MBR of the model was
monitored continuously to evaluate the membrane fouling during the entire running pe-
riod. The TMP was in the range of 10 — 36 kPa and the flux was from 5.4 to 10.8 L/m?.h
(LMH). The membrane fouling rate in the MBR correlates well with the MLSS concen-
tration (Fangang Meng et al., 2009). Figures 10 and 11 show the variations of TMP and
MLSS concentration during 140 days of operation. The MLSS concentration initially
increased from around 4700 mg/L to nearly 6200 mg/L on day 47 and was maintained for
the remaining days of running. When the flux was 5.4 LMH in the phase 2, the TMP was
in the range of 10 — 16 kPa for 43 days. During the phase 3, the flux was kept at 8.1 LMH.
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The TMP increased gradually with time to 24 kPa on day 89. After the phase 3, the flux
increased again to 10.8 LMH in the phase 4. The TMP increased almost linearly and
reached about 36 kPa on day 136. As mentioned above, the membrane fouling could be
alleviated to a certain degree by the intermittent operation of the membrane (2 min rest in
every 10 min operation), air bubbling and backflushing.
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Figure 10: Variation of MLSS concentra-  Figure 11: Variation of TMP during the
tion during the operational period operational period

4. Conclusions

In this study, the model of BNR-MBR system was operated with various loading
rates. Treatment efficiencies of COD, NH4™-N and TN were very high during the whole
experiment period. For all three phases, the output values of COD, NH4"-N and TN were
within the limits of QCVN 40:2011/BTNMT, column A. The optimal loading rate was
0.75 kgCOD/m3.day. Under that condition, average treatment efficiencies of COD,
NH4*-N, TN and TP of the model reached the highest values at 96.3, 98.5, 89.6 and
55.9%, respectively. Phosphorus removal efficiency was relatively low due to the lack of
appropriate system configuration and operational conditions for PAOs’ growth and ac-
tivity. In this system, phosphorus removal would be probably influenced when taking
nitrogen removal into the first consideration.
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Abstract

Remote sensing technology has taken many advantages in water and hydrological
systems management, such as: accurately determining water bodies; or providing up-to-date
spatiotemporal changes of stream flows, water quantity, and water quality. Theoretically, based
on the significant spectral signature of water in the visible to shortwave infrared wavelengths, it
is feasible to distinguish water bodies from other phenomena on satellite images like vegetation,
bare soils, clouds, or even shadows. However, due to restrictions of spatial resolutions and
capabilities of satellite sensors, establishing threshold values to separate water bodies from the
background may be challenging. To minimized the effects of environmental background noises,
there are some indices investigated in extracting information about water resources such as the
Normalized Difference Water Index (NDWI), the Normalized Difference Vegetation Index
(NDVI), the Land Surface Water Index (LSWI), the Modified Normalized Difference Water
Index (MNDWI), etc. This study examines performances of some widely used water indices
derived from a freely remotely sensed data — the Sentinel 2 for mapping water bodies. Results
are expected to support a process of automatic extraction water bodies from imagery scenes by
comparing and recommending possible threshold values and indices in a particular case study.

Key Words: hydrological systems management, remote sensing, mapping, Sentinel 2.

1. Introduction

Surface water is one source of liquid state of water, which is stored in rivers,
stream, creeks, lakes, and any reservoirs. Although, only 2.5% of available water
resources in the Earth is surface water or fresh water compared to 75% of which is
frozen in glaciers and ice caps in two poles, this water resource is very important for
household, agricultural, industrial, recreational, and environmental activities. Remote
sensing is taking advanced benefits in measuring and monitoring land surface water
resources within from spatio-temporal to real time data comparing to in situ
measurement or surveying. Based of distinction of its spectral signature, it is more
applicable and feasible to extract and access information of surface waters (such as
occurrence, levels, or temperature) from other features (vegetation, urban, or soil) on
remotely sensed images. There are different methods to extract water bodies such as
single band delineation, classification, or spectral indices. In this paper, we use spectral
indices such as Normalized Difference Water Index (NDWI), the Normalized
Difference Vegetation Index (NDVI), the Land Surface Water Index (LSWI), the

! Corresponding author:
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Modified Normalized Difference Water Index (MNDWI). Those indices are taking
advantages of water spectral signatures to subset water pixels for further analysis.

The target of Sentinel-2 is to obtain high-resolution, multifaceted optical
observations of land surface at high revisit frequency of 5 days by using a bi-saltellite
system, thus Sentinel-2 is an important system for dynalic land cover mapping and
updating. Multi spectal instrument is carried by Sentinel-2 with 13 spectal bands
spanning from visible spectrum and near-infraRed (NIR) to short-wavelength infraRed
bands (SWIR) at different spatial resolutions ranging from 10m to 60m. Sentinel 2
Multi spectral Images inlcudes SWIR bands at 20m and green and NIR bands at 10m,
thereby making water mapping based on water indices.

2. Methodology and Study area and Dataset
2.1. Study site
The study site is located in the coastal areas of Ninh Thuan province — Dam Nai,
solar salterns, and shrimp fields. The lagoon area of about 1.200ha is inhabitation of a
wide variety of aquatic biomes (including organisms grown around the lagoon). As one
of the 12 largest coastal lagoons in Vietnam, Dam Nai has great value in attracting
domestic and foreign tourism with its typical tropical ecosystem. In addition, Dam Nai
also connects to the system of canals, rivers and fresh water lakes in the mainland for
water coordination and drainage, thus it plays an important role not only in terms of
economics or biology, but also of the water resource quality in Ninh Thuan. Figure 1
shows the location of the study area.
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Figure 1: Location of the study area Dam Nai.
The right photo shows Dam Nai lagoon on Sentinel 2 image with false color
combination: the water bodies and wetlands are dark blue, the vegetation is

red anf the residential area isbright white.

¢
109°0'30"E 109°1'30"E 109°2'30"E 109°3'30"E

2.2. Sentinel-2 Dataset

Time series Sentinel 2 Multi spectral Images (MSI) are involved in detecting
water bodies and water levels during February 2019 including in total 4 images captured
in Jan 28, Feb 07, Feb 17, and Feb 27 scene). Figure 1 shows the location of case study,
and the January scene in true color combination and singe band green (band 3).
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Figure' 2: True color combination (RGB) and band Green of the Jan scene
showing the study site. Water bodies occur in blue on the RGB image on the

right while solar salterns and shrimp fields are in green.

Table 1.3 spectral bands of Sentinel 2 images
Sentinel-2 . Wavelength | Resolution
Name Band index

bands (nm) (m)
Bl Aerosols 0 443 60
B2 Blue 1 490 10
B3 Green 2 560 10
B4 Red 3 665 10
B5 Red Edge 1 4 705 20
B6 Red Edge 2 5 740 20
B7 Red Edge 3 6 783 20
B8 NIR 7 842 10
B8A Red Edge 4 8 865 20
B9 Water vapor 9 945 60
B10 Cirrus 10 1375 60
B11l SWIR 1 11 1610 20
B12 SWIR 2 12 2190 20

2.3. Methodology

Images are processed for atmospheric correction, pan sharpening, and subsetting
then calculating band math for spectral indices. Water bodies will be delineated from
those indices based on experimental and referenced data ranges. Formulas for
calculating spectral indices are shown below.

a. Normalized Difference Vegetation Index (NDVI)

Original formula for NDVI calculating: NDVI = PNIR pRed
pNIR+ pRed
Adjusting formula for NDVI calculating on Sentinel 2 band number:
Npvi = 22— P
" p8+ p4

b. Normalized Difference Water Index (NDWI)
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Original formula for NDWI calculating: NDWI = 25xeen= pNIR
pGreen+ pNIR

Adjusting formula for NDWI calculating on Sentinel 2 band number:
p3 — p8

p3 + p8

c. Modified Normalized Difference Water Index (MNDWI)

I . __ pGreen—pSWIR
Original formula for MNDW!I calculating: MNDWI = Grecnt pSWIR

Adjusting formula for MNDW!I calculating on Sentinel 2 band number:
p3 — pll

p3 + pll

NDWI =

MNDWI =

d. Land Surface Water Index (LSWI)

Original formula for LSWI calculating: LSWI = 2a— eSWIR

pNIR+ pSWIR
Adjusting formula for LSWI calculating on Sentinel 2 band number:
Lswi = PoA— pll
"~ p8A + pl1
e. Normalized Difference Turbidity Index (NDTI)

Original formula for NDTI calculating: NDTI = 2Red— pGreen
pRed+ pGreen

Adjusting formula for NDTI calculating on Sentinel 2 band number:
NpTI = 22— P
~ p4+ p3
f. Normalized Difference Pond Index (NDPI)

Original formula for NDPI calculating: NDTI = 23WRi— pGreen

pSWRI+ pGreen
Adjusting formula for NDPI calculating on Sentinel 2 band number:

11— p3
NDTI = pr-— p°
pll + p3

3. Results and discussion

Using different indices are expected for examining effectiveness of those index
candidates in detecting water bodies and salt water (solar salterns and shrimp farms) in
coastal areas. Figure 2 and 3 illustrate band math results of 4 indices: NDVI, NDWI,
LSWI, and NDTI. Water bodies occur in different shades of greyness, such as in NDVI
scene, water bodies are in dark pixels due to the low value of Near Infrared reflectance
while in NDWI, water bodies are brighter as the reflected values of band 3 (Green) are
much higher than band 8 (Near Infrared). The NDTI allows to access sediment
contamination or concentration in water which is very useful to quickly extract seasonal
water quality based differences between band Red and Green reflectance.

MNDWI and LSWI are very sensitive regarding extinction of the spatial
resolution difference between band 3, band 8A, and band 11 which are 10m and 20m
respectively. Thus, it is necessary to use the Pan scene to improve the resolution of band
8A and band 11. This process also influences the final results due to the pan sharpening
and resampling process. Selecting applicable methods at this step is very important.
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4. Conclusion

The Sentinel 2 satellite has been providing moderate-resolution remote sensing
imagery and also improving data quality with free download service, thus expanding the
application of the traditional moderate-resolution remote sensing imagery.

Results show effectiveness of each index in defining water bodies. In this
research, we have explored those effetivenesses and an optimal choice of pan-like high-
resolution to sharphen SWIR bands therfore obtain enhanced water index images. In
additional, the surface detection can be enhanced by segmetation with elevation which
can be extended to other characteristics that can segment a scene. For adequate
performance and shadow removal, a smaller interval with sufficient validation samples
is recommended to use.
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Abstract:

Quang Tri has 530 cultural, historical and sightseeing sites that form a potential resource
for tourism development. With valuable natural and humanistic resources such as Cua Tung
beach, Dakrong Nature Reserve, North Huong Hoa Nature Reserve, Con Co Island Nature
Reserve, Tra Loc Eco-park, Ru Linh Ecological Zone, etc. and clusters of special national
historical relics such as Hien Luong Riverbanks, Quang Tri Citadel and memorial sites for the
battle of 81 days of 1972, Vinh Moc Tunnels, the system of Truong Son - Ho Chi Minh roads
going through Quang Tri, etc., there is a promising chance for development of tourism in the
near future, which contributes to promote and develop Quang Tri tourism. In order to bring
Quang Tri tourism resources to the users, the authors use GIS and other support tools such as
GPS, 3Dscan, UAV to establish the database system for Quang Tri tourism resources. This
database system is integrated into website disanquangtri.com. Along with other developed
applications, it will become a tool for management and development of community based
tourism, convenient and accessible anywhere and anytime so that tourists can be updated with
sufficient information and feel easy to select and search for suitable tourist sites.

Key words: GIS, Tourism, Database, Map, Natural resource, Quang Tri

1. Introduction

Quang Tri is the land that has witnessed many historical changes of Vietnam,
starting with the time when Ly Dynasty expanded the land to the South until Tran
Dynasty opened diplomatic relations with Champa Kingdom with the latter giving O -
Ri province as the betrothal gift for Princess Huyen Tran’s hand. At the historical time
in 1558 when Lord Nguyen Hoang took the charge for Thuan Hoa Land with the capital
located in Dinh Cat, after so many changes, the land has been marked with various
historical events. Quang Tri has two revolutionary bases (Tan So Citadel and
Provisional Revolutionary Government of the Republic of South Vietnam). It is the
demarcation point for a war of 20 years with Hien Luong Bridge and Ben Hai River,
along with the infamous battle of 81 days of Quang Tri Citadel that marked the
historical time of the revolutionary war against the United States with the signing of
Paris Accord. In this land, there are more than 500 national cultural and historical relics,
including 4 special clusters of national relics, 20 national historical relics, and hundreds
of provincial historical relics [8].

In order to effectively exploit them for promotion and development of Quang Tri
tourism, it is necessary to build a synchronic database for tourism resources that shows

! Corresponding author:
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the current development and helps to support tourists in the era of information
technology.

1.1. Scope

Quang Tri has 530 culture-historical and sightseeing sites. This is a relatively
dense system (density of km?/1 site) used for establishing database system for tourism
resources promoting and facilitating tourists to visit Quang Tri.

However, the study only focuses on evaluating the potential of current main
tourist sites, including 4 special clusters of historical relics (with 30 relics), 20 national
relics, 8 cultural events, and 15 nature attractions.

1.2. Subject

a. Natural tourism resources: include natural conditions (geology, topography,
climate, hydrograph, biology) that can affect the development of Quang Tri tourism.
Apart from that, it includes natural sites such as beaches, islands and caves, etc.

- Island: Cua Tung beach, Cua Viet beach, My Thuy beach, Con Co Island Nature
Reserve

- Unique structures on mountain peaks: VVoi Mep cave

- Karstic landscape on the surface and inside Karst caves: karstic landscape at Ta
Rung (Apolyhong), karstic landscape left in Dakrong - Cam Lo (Doi cave - Len cave),
Brai karstic landscape, etc.

- Tropical forest ecosystem: Dakrong Nature Reserve, North Huong Hoa Nature
Reserve, Ru Linh primitive forest, Tra Loc ecopark.

- System of rivers and lakes: potential ecotourism of system of rivers and lakes.

- Hot springs and mineral springs: Tan Lam, Dakrong and Ruou village (village of
wine)

b. Humanistic tourism resources: include socio-economic conditions and human
resources that affect the exploitation and development of tourism, culture-historical
relics, archeology sites, traditional festivals, daily life at handicraft villages, etc.

Quang Tri possesses a dense system of historical relics, which is its unique
“property” available for developing battlefield tourism such as Hien Luong riverbanks,
Quang Tri Citadel, Quang Tri Citadel and memorial sites for the battle of 81 days of
1972, Vinh Moc Tunnels and the system of underground villages in Vinh Linh, the
system of Truong Son - Ho Chi Minh roads going through Quang Tri, the Demilitarized
Zone (DMZ) with Con Tien base, Doc Mieu base, Khe Sanh combat base, the office of
Provisional Revolutionary Government of the Republic of South Vietnam. Quang Tri
also the only province that have 72 cemeteries for martyr soldiers (CMS) with two
National Cemeteries of Truong Son and Route 9 being the pilgrimage sites for people
around the country. All of these relics are intertwined with a series of natural attractions.
2. Data and research methodology
2.1. Source of data

a. Aerial data: The system of base maps and thematic maps from Quang Tri maps
that were digitalized and used by the author and others in their previous studies. These
maps are adjusted according to national frame of reference and axes VN2000. The
geographical axes of coordinates of the objects are collected via handheld GPS devices.

b. Data attribute: includes characteristics of natural conditions and tourism
resources, socio-economic conditions and humanistic tourism resources from the
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studied areas that are synthesized from different published materials, statistical data,
information from offices of culture, sports and tourism in all districts and towns,
Monuments Conservation Center, management board of relics, onsite materials
(coordinates, images, videos, 3D), and survey data during the implementation of this
study.
2.3. Establishment of database
2.3.1 Procedure for database establishment

The goal is to facilitate managers in utilizing database on tourism resources in
Quang Tri province and tourists to exploit and search for tourist information when they
arrive in Quang Tri. The authors propose the model of database that are used for
establishing the technical infrastructure for tourism, contributing to the management,
promotion and investment into sufficiently exploiting both natural resources and
humanistic resources.

Goals of research

v

Data collection

v

Data standardization

Aerial data Design of database structure Data attributes

Geographical base Tourism infrastructure Tourism resources

____________________________________________________________

Data edition

v

PC <+—> Website <+—> Application

Figure 1. Chart of GIS database setup

2.3.2 Post-processed database structure
Groups: geographical base; infrastructure; tourism resources include the following
objects
Table 1. Layers of objects

Layer of map data Type of data
1 Data on tourism potential
1.1. | Ecotourism zone
Eastern ecotourism sub-zone Polygon
Western ecotourism sub-zone Polygon
1.2. | Ecotourism cluster
Cua Tung - Vinh Moc - Con Co Polygon
Dong Ha - Cua Viet - Truong Son CMS - Cam Lo Polygon
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Quang Tri My Thuy - Tra Loc - Quang Tri Citadel Polygon
Rao Quan - Voi Mep - Khe Sanh Polygon
Dakrong - Ho Chi Minh road Polygon
1.3. | Ecotourism area
Cua Tung - Vinh Moc - Cua Viet Polygon
Con Co Island Marine Reserve Polygon
Rao Quan - VVoi Mep cave Polygon
Dakrong Nature Reserve - Ho Chi Minh trail Polygon
My Thuy - Tra Loc ecopark Polygon
Mot Mountain - Tan Lam mineral spring Polygon
1.4. | Tourist route
North - South tourist route Polyline
East - West corridor Polyline
Ho Chi Minh road Polyline
Coastal road Polyline
Domestic tourist routes Polyline
1.5. | Nature tourist site
Mountainous unique landscape Point
Tropical forest ecosystem Point
Topography and caves Point
Beach Point
Hot spring, mineral spring Point
Ecological village Point
1.6. | Humanistic tourism site
Revolutionary history sites Point
Cultural relics Point
Archeology sites Point
1 Base data Point
Boundary for province/district/commune Polygon
Transportation Polyline
River Polyline
People’s Committees at different levels Point
i Data on technical infrastructure
Hotel Point
Service (healthcare, bank, shopping,...) Point

2.4. Research methodology

- Synthesis and analysis of system: collection, systemization, processing, analysis,
and evaluation of all available materials and data in accordance with research
orientation.

Survey and onsite investigation: onsite verification and additional study according
to standard methods popularly used today in different disciplines.

- Mapping and GIS

- Statistics and analysis of statistical data
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- Inheritance method for evaluation of tourist sites and identification of tourism
routes, tourism competition, and planning of tourist routes.
- Expert method
2.5 Techniques
The author uses GPS, 3Dscan, UAV to construct the data attribute:
- 3D model
- Video
- Panorama
3. Findings and Discussion
3.1 Findings
3.1.1 Database system about Quang Tri tourism resources
a. System of maps on tourism resources
- Maps on humanistic tourism resources
- Maps on natural tourism resources
- Technical maps

Figure 2. Quang Tri tourism map Figure 3. Tourism resources map

[9]. [9]

- Maps on planning for ecotourism development for Quang Tri

ArcGIS + Dinh hutng quy hoach khu ru bén phit trién du fich sinh thi C

i S -
\\._A "'5‘.7 7 ,‘.
s -
Figure 4, Map on planning for Quang Tri’s Figure 5. Map on Planning for
ecotourism development orientation [5]. Ecotourism Zone of Cua Tung - Vinh Moc

-Ru Linh [8].
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c. Map on historical sites and natural attractions of Quang Tri: including 4 special
clusters of historical relics (with 30 relics), 20 national relics, 9 national historical relics,
and 8 cultural events

“* @¢ Thanh C6 Quang Tri va nhirng dia diém luru niém sy kién 81... o vk quingT 01 W &

0 Thinh phSBongHa  HugnWichlinh  Huyén GioLinh

GIOI THIEU TINH QUANG TR|

Sau Hiép dinh Gionevar (20/7/1954),
Gng Bé Hai gidi tuydn quan sy’ tam
thei, chia Quang Tri 2 vi ng

Dia 830 Vinh Méc
Rufa nguyén sinh Ra Linh

:1é>+

do DA nurere Vet Nam Dan cha Cang,
hisa quan 1§, dugc thnh 13p asc khu,
B3¢ khu Vinh Linh twong dweng don
Wi hanh chinh cép tinh, trc thuge

VIETNAM

Trung weng. 311976, thirc hign Quyée
ainh ciia Quc hdl nurd CHXHCN Vige
Nam, Qudng Irl cing hai tinh Quang 1
Binh, Ihora Thién va ddc khu Vinh
Linh hop nhie thanh tinh méi 13

Binh-Tri-Thién. 7/1989, Quéc hoi
nuge CHXHCN Vigt Nam (khéa Vil

Figure 6. Map on culture hlstorlcal rellcs

and natural attractions [5]

wls W u; :vgé wgrr yrsé

Flgure 7. Map on Rellc cluster onuang ‘

Tri Citadel and the battle of 81 days [5].

Table 2. Information on relics

Name Address XIY Description Photo/ Video clip
Quarter 4, R S“'@‘*)E*’“ e il i
Ward  2; 5 o
2km to the This is a Vauban-
Quang East from style defense
Tri National works, also | Z77 § d
Citadel - | Road 1A, functioning as an| 3D image of northern
Special | belonging administrative gate of Quang Tri
National | to the | 107.1895/ | headquarter of Citadel
Relic villages of | 16.75392 Nguyen Dynasty in
Thach Han Quang Tri from
and Co Vuu 1809 to 1945.
The temple
belongs to Functioning as a
Long Hung worshipping place
village at for village
Hai Phu founders. Other
commune, gods are placed in
Long Hai  Lang different  temples . o
Hung district; 1m and moved back to Long Hung village
village | from the temple only in temple
temple National certain  important
- Road 1A to | 107.194747/ | events. In  the
Cultural | the 16.735809 | temple, there are
relic Southeast no physical
ancestral tablets on
the altars.
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This is a system of

System | Scattered ancient irrigation
of water |around in | 106.9859/ | works with roughly
irrigation | the  North | 16.93194 30 wells having
in Gio and South multiple functions | £ .
An - of Road 75 serving  people’s System of water
National | in the life through irrigation in Gio An
cultural | villages of different
relic An Nha, An generations.

Huong, Hao

Son, Long

Son, Tan

Van, in Gio

An

commune,

Gio  Linh

district

3.1.2 Applications (Apps)

a. Introduction: supports tourists in searching for information for visiting
historical relics in Quang Tri via Apps.

b. Installation: helps to download and install the apps through Store/CH
Play/iCloud on tablets and smartphones using relevant operating systems (OS) such as
Windows, Android or iOS.

The installation is performed in the same way that utility software is installed on
tablets or smartphones, or apps can be downloaded directly with file .xap/.apk on
compatible OS from website http://disanquangtri.com/ to the computer for installation.
Some Applications such as Quang Tri historical relics, Dong Ha city historical relics,
Relic cluster of Quang Tri Citadel and the battle of 81 days in 1972, etc that are
designed to run on compatible OS are also established and supported in order to help
users accessing easily the application.

App Interface -Quang Tri
Historical Relics

App Interface - Dong Ha
City Historical Relics

App Interface - Relic
Cluster of Quang Tri

Basse s sae v vu's.

Figure 8. Interfaces of Apps on mobile devices on accession
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Figure 9. Applications to support users using database of
Quang Tri tourism resources

3.1.3. 3D Technology, UAV, establishment of database attributes

In order to diversify presentation of database attributes when the information is
distributed to users, database attributes are architected using 3Dscan to create video
clips and panorama to make the user interface more attractive and real.
The authors have worked with experts from Anthi Company to produce many 3D
images at Vinh Moc Tunnels, Quang Tri Citadel, Gio An Ancient Wells, village temples
and halls around Quang Tri, martyr soldier cemetery and so on in attributive data
attached to relics in Quang Tri.

3.2. Discussion
3.2.1 Evaluation of capacity

a. Potential tourism development opportunity: Through general evaluation and in
reference to other studies®, the capacity is based on several criteria such as distance
between the relic and Dong Ha city, visit accessibility, linkage among tourist sites
(general objects), sustainability, time of operation, infrastructure, arts and historical
value, originality of the relic (specific objects).

Table 3. General evaluation spectrum for tourist sites [3, 4].

STT | Convenience of a tourist Spectrum Range
site to add in the design
1 | Very convenient 64-53 I
2 | Convenient 52-51 1
3 | Relatively Convenient 40-29 11
4 | Least convenient 28-16 \Y
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Initially, the outcome shows that:

- For natural tourism resources, most of the relics are categorized at Range Il
(Relatively convenient) and IV (Least convenient).

- For humanistic tourism resources, most of the relics are categorized at Range I1I.
As a result:

- Despite of good quantity, the number of relics and relic clusters that can be put
into use are not much there are only 21 out of 34 relics can be exploited in terms of
convenience [1], there should be 30 out of 41 relics that are potential. However, the
infrastructure has not met the accessibility such as Con Co Island Marine Reserve, Brai
cave, Apolyhong cave, North Huong Hoa Nature Reserve, Dakrong Nature Reserve,
Gio An water irrigation system, etc.

- Originality of relics: Due to the non-originality of the relics, even with national
ones such as Dong Ha marine base, Ho Chi Minh trail through Quang Tri, Tra Bat
Lord’s Palace and other relics of Lord Nguyen Hoang, Tan So Citadel, etc.

b. SWOT Matrix (strength- weakness - opportunity - threat)
- Strengths:

- There are many historical relics (529), of which many are at national level while
others spread out from moutaionous areas to lowland, coastal land and islands with
many landscapes such as Con Co Island, caves, nature reserves, ecological forests, and
ecoparks with rare animals.

- With many international tourists, one of the reasons for them to visit Vietnam is
the past history of fierce yet grandous wars that left various famous sites in Quang Tri.
This is also the strongest potential and opportunity for Quang Tri in using its values for
educating the new generations with revolutionary traditions and for tourism
development. This is also the advantage for establishing the symbol of human peace, a
“focal place” and “center” for pilgrimage trip of Peace for all people with conscience
around the world.

- Weaknesses)

- There is a lack of breakthrough in tourism activities and of synchronic
orientation, and insufficient in infrastructure (transportation, accommodation, other
services)

- Tourism products are not typical and are quite tedious. Human resources for
tourism are insufficient and lack of good trainings due to lack of budget.

- Opportunities:

- Demand of tourists visiting Quang Tri is getting higher, especially war veterans
from both sides

- For the first time, Quang Tri organized tourism and investment promotion
workshop (1/2016) which received support from Prime Minister and international
organizations. Projects for ecotourism-based biodiversity received concerns from
different organizations such as Viet Nature and WWF.

- With religious center such as La VVang Cathedral, there is a high opportunity for
bringing cultural and religious tourism to a higher level, helping to shape a unique
religious type of tourism for the area.

- There is a special and unique tourism resource with a system of culture-historical
relics famous around the country and the world®. This would be a huge opportunity for
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investing into developing tourist services attached to historical and spiritual tourism that
connects with tourist routes and tours from other localities.

- Threats:

- Development of tourism is not synchronic. Tourist sites are not well exploited.
Some relics are damaged in terms of landscape such as erosion in Cua Tung beach or
contamination along the coast of Quang Tri, or lack of finance for maintenance (In
Trieu Phong, there are over one third of the relics not maintained and repaired).

- Tourism information is inadequate and not processed and updated regularly.
Information is not distributed to tourists visiting Quang Tri. Especially, there is a lack of
investment into tourism promotion towards businesses that want to invest into tourism
industry.

3.2.2 Orientation for tourism development
a. Types of tourism [6, 7].

- Adventurous tourism and sightseeing: kayaking and cave exploration on
Dakrong and inside the Nature Reserves and scuba-diving at Con Co Island;

- Ecotourism (Nature Reserves, Marine reserve at Con Co Island)

Sea (Swimming, fishing, scuba-diving)

Mountains (Cave exploration)

Forests (Picnicking, kayaking, observation of wild animals)

- Tour to festivals and handicrafts (Festival of Fisherman, boat racing):

- Memorial tours to former battlefields: DMZ, Quang Tri Citadel, Hien Luong
Riverbanks and Ben Hai river, Vinh Moc Tunnels, Truong Son National Cemetery, and
Route 9 National Cemetery.

- Religious tourism: Sac Tu Pagoda, La Vang Holyland, and especially La Vang
with sufficient conditions to become a potential global tourist center.

b. Tourism products [6, 7].

- It is necessary to create unique tourist products that are culturally attached with
local customs, traditions and religions.

- It is recommended that thematic tourism products such as commemoration,
spirituality, cultural and historical research, relaxation and sea sports, ecological
relaxation, adventurous sports with cave exploration, and traditional festivals of the
ethnic minority communities.

- It is recommended that tourism products should be diversified and quality-
improved to meet the demand of domestic and ASEAN tour connection, creating
capacity for selling local tourist products.

c. Tourism space [9].
cl.Tourism zone:

- Western tourism zone: ecological resorts eco resorts of Dakrong - North Huong
Hoa and Rao Quan Lake

- Eastern tourism zone: beaches and island, and other eco-zones such as Ru Linh
and Tra Loc.
c2. Tourism clusters

- Northern tourism cluster: Quang Tri town - Trieu Phong - Hai Lang with
sightseeing, cultural villages, religion and the sites of Quang Tri Citadel, Thach Han
Riverbanks, La VVang Holy land.
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- Tourism cluster for metropolitan area and vicinity: Dong Ha and nearby
localities such as Cua Viet and Gio Linh with ecological and relaxation tourism
Western tourism cluster and Khe Sanh - Lao Bao tourism center:

- Northern tourism cluster and coastal route of Cua Viet - Cua Tung - Con Co
island with relics located on two districts of Gio Linh and Vinh Linh. Types of tourism
include historical-cultural relics and landscapes, traditional festivals.

3. Tourist routes and tours

- Tourist routes to domestic tourism clusters include:

- Dong Ha - Doc Mieu, Truong Son National Cemetery, Cham cultural and
historical relics, Gio An water irrigation system, Cua Viet beach.

- Dong Ha - Hien Luong Riverbanks, Vinh Moc Tunnels, Ru Linh forest, Cua
Tung beach and Con Co Island.

- Dong Ha - Ai Tu - Quang Tri Citadel, Secretary Le Duan Memorial House, La
Van Cathedral, Tra Loc Ecopark, and My Thuy beach and Trieu Lang beach.

- Outbound routes to other provinces;

- International road routes.

c4.Important tourist sites

- Tourist sites about historical and cultural relics;

- Natural attractions.

3.2.3 Some recommendations to improve promotion and marketing [6].

Firstly, it is necessary to identify clearly the approach based on domestic
advantage and value chain connection in order to bring Quang Tri tourism to “global
tourism” level. In order to do so, there should be the “differentiation” of Quang Tri by
“sacredization” of this land to create the holiness of mankind.

Secondly, it is necessary to consider this “sacredization” as a national strategy for
development, not simply as a responsibility of Quang Tri and only for the benefit of
Quang Tri. A state-level tourism development with focal point in Quang Tri, with the
participation of international community, should be designed and started. The feasibility
of this approach is not low. This is the best way for the country to pay tribute to this
sacrificing land.

Thirdly, there is a need for upgrading and change of structure for relics such as
Quang Tri Citadel, National Cemeteries, Lang Vay Museum, Vinh Moc Tunnels in a
way that “sacred-ize”, mythologize and “artistic-ize” them significantly.

Fourthly, construction of La Vang are into a tourism complex of pilgrimage,
culture and spiritualism with deep values of culture and religions so that it will become
a unique relic.

Fifthly, upgrading and repair of coastal tourist sites such as nice beaches and Con
Co Island is necessary

Sixthly, it is necessary to modernize Dong Ha city into an urban tourist area with
exciting and safe night life.

Seventhly, agricultural development should be developed to support high-end
tourism industry. It should produce specialties, clean, high quality and safe food based
on advanced technology. The agriculture should go along with tourism to ensure the
sustainability of both, while still bringing higher value for the majority of Quang Tri
population.
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Eighthly, priority should be given to design and implementation of high quality
human resources, first for tourism industry and agriculture. Convenient conditions
should be created for businesses to invest into agriculture.

Finally, it is necessary to create a new strategy on attracting investment into
tourism in the province, aiming at strategic investors instead of general investors.
Meanwhile, incentives should be created to encourage local small and average
enterprises.

4. Conclusion

Quang Tri province owns a dense system of 529 relics with a density of 0.1km per
relic. The number of relic clusters, national relics and higher are quite high. The
potentiality of ecotourism is high with Con Co Island, nature reserves, caves, cultural
traditional festivals and a treasure of intangible culture (festivals, handicraft villages,
cuisine) that reach the number of nearly 900 relics (both tangible and intangible).

The research of Application of GIS in repeated Application of GIS into
establishing database on tourism resources in Quang Tri for tourism promotion and
development contributes to: (i). Build up the database for Quang Tri tourism resources
as a tool for managing bodies to manage and orient the development of local tourism;
(ii). Facilitate individuals and organizations in using this database for introducing and
marketing the potentiality of local tourism and attracting tourists; (iii). Enable tourists
in searching for guidance information anywhere and at any time in this era of
information technology with access to devices such as smartphones, tablets or PCs at
tourist sites.

- Function as a foundation for constructing the database on Quang Tri cultural
heritage (tangible and intangible relics), including full tourism resources with 529 sites
around the province and more than 350 points of data on intangible relics [2], which
eventually helps to build the database for Quang Tri cultural heritage which include
nearly 900 tangible and intangible relics. This would also help to build tools and
applications for marketing and development of tourism, creating advantage for Quang
Tri to conduct its tourism promotion and tourism development planning for the period
of 2020-2030;

- Establishing and completing Quang Tri heritage map to help updating
information and creating thematic maps on internet for everyone to use and print out
when they need;

- Unifying the activities on marketing, promotion, distribution of tourism
information for sustainable development.

- Producing typical tourism products for Quang Tri such as books, cards,
brochures, films to update information with advanced display modes such as 3D, photos
and video clips about tourist sites according to relevant themes to support smart travel in
the 4.0 industrial revolution.
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Ung dung phén tich thong ké da bién
trong danh gia chat lwgng nwdc mat tai mot so khu vuce
khai thac va ché bién khoang san dién hinh thugc tinh Lao Cai

Nguyén Thi Cuc®, Phan Thi Mai Hoa? ’
& Khoa Moi truong, Truong dai hoc Mé - Dia chat

Ngay nop: 26/3/2020; Ngay chap nhan: 20/10/2020; Ngay dang bai: 20/12/2020

Tom tit

Phuong phap phan tich thong ké da bién (MSA) cu thé la phan tich thanh phan chinh
(PCA), phan tich cum (CA) duoc st dung dé danh gia chat lugng nuwdc mit tai cac sudi chay qua
khu vuc khai thac va ché bién quing nhu chir O, Khe Chom, sui Céc, sudi Trat, Ngoi Puong ...
thugc khu vuc khai thac va ché bién quang dong, apatit, vang, da voi tinh Lao Cai. Két qua phan
tich cum (CA) cho thay chit luqng nudc mat trong khu vyc nghién ctiru dugc chia lam 3 nhém
goém nhém 6 nhidm (nhém 1) cé gia tri WQI tir 20 dén 35, nhém & nhidm vira (nhém 11) ¢é gia tri
WQI tir 62 den 74 va nhdm khong bi 6 nhlem (nhom 111) co gia tri WQI trén 80. Trong do, chét
luong nudce subi tai khu vuc nghién ctru chu yéu thuoc nhom 11 va nhom 111. Cac song, sudi gan tai
khu vuc khai thac va ché bién quang apatit, khu vuc Tang Loong cha yéu thuéc nhém 1 va nhém
[ cho thay sdng sudi tai cac khu vuc nay bi tic dong manh hon so véi cac khu vuc con lai. Cac
thong s6 duoc &p dung dé phan tich thanh phan chinh (PCA) bao gdm BODs, Cu, COD, pH, Fe,
NOz, NOs', DO, Coliform, TSS, NH,". Két qua phan tich cho phép xac dinh duoc 3 thanh phan
chinh ddng thoi giai duoc nguon gbc gay 6 nhidm cho nuwéc mit cha yéu 1a do cac hop chat hiru co
(BODs, COD) va nhom chét dinh dudng (NHa+, NO3z', NO7') ¢6 trong nudce thai sinh hoat cua céc
khu vuc khai thac va ché bién quang. Két qua nghién cau cho thiy phuong phéap phén tich thong
ké ¢ ¥ nghia quan trong trong viéc phan tich dir liéu va luan giai ngudn gay 6 nhidm méi truong.

Tir khoa: MSA, CA, CPA, WQI, Thanh phé Lao Cai

1. Pit van dé

Khai thac va ché bién khoang san 1a nganh cong nghiép miii nhon cua tinh Lao Cai.
Bén canh hiéu qua vé mat kinh té, nganh cong nghiép khai khoang ciing dat ra nhiing
thach thirc khdng nho téi méi truong khu vue, dac biét 1a hé théng nudc mat. Két qua
quan tric dinh ky tai mot s6 song, sudi & gan hoic chay qua khu vuc khai thac va ché bién
quang nhu sudi chit O, Khe Chom, sudi C6c, sudi Trat, Ngoi Pudng ... c¢6 cac thong sb
TSS, COD, BODs, NOs™ ... vuot quy chuan nhiéu lan [1]. Vi vay, viéc danh gia chét
lugng nudc tai khu vyc nghlen ctu 1a can thiét nham khoanh vung nguy co gy 0 nhiém
va dua ra giai phap kiém soét, giam thiéu phu hop. Trén co s& két qua quan trac nam 2018
tai cac khu mo nhu mé da Bac Ngam, mé ddng Sin Quyén, mo dong Ta Phoi, apatit, mo
vang Minh Luong, khu ché bién quang Téng Loong ... tac gia str dung phuong phép phén
tich da bién cu thé 1a phan tich thanh phan chinh (PCA), phan tich cum (CA) danh gia chat
luong nude mat va luan giai méi quan hé cua ching voi ngudn gay 6 nhigm lam co s¢ dé
cac co quan quan ly va don vi khai thac ché bién quang c6 nhing diéu chinh phi hop
nham kiém soat cac thanh phan gay 6 nhiém chinh.

*Lién hé tac gia
Email: nguyencuc.humg@gmail.com
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2. Co s6 tai liéu va phwong phap nghién ciu
2.1. Vi tri khu verc nghién ciru va co so tai ligu

Khu vuc nghién ciu bao gém céc sudi chay qua hoic gan khu vuc khai thac va ché
bién quang dién hinh cua Lao Cai. Cu thé gém 14 sudi duoc téng hop ¢ bang 1 va hinh 1.

Tinh Lao Cai
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Hinh 1. Vi tri khu veec nghién ciru
Nghién ctru nay dugc thuc hién trén co sé xir Iy dit liéu quan trac méi truong dinh ky
vao nam 2018 tai cac khu mo nhu mé da Bac Ngam, mo dong Sin Quyén, mo dong Ta
Phoi, apatit, khu vuc Tang Loong va mé vang Minh Luong.
Bing 1. Bing théng ké séng, sudi chdy qua hodc gan khu vuc khai thdc va ché
bién khodng sin thugc doi twong danh gid ciia dé tai

Khu vuc khaivthéc, ché bién Déi twong dénh gi
quing
Mo da Bic Ngam Subi Ngoi My
Mo dong Sin Quyén Subi Ngoi Phat, song Hong
M6 ddng Ta Phoi Sudi Ta Phoi, Subi Coc
Subi Ngoi Bum, sudi Pong Ho, sudi Ngoi Puong, sudi
Mo apatit chir O, sudi Céc
Suoi Pht Nhuan, su6i Khe Chom, sudi Trat, suoi Ma
Tang Loong Ngan, subi Céng Cu
Vang Minh Luong Subi Nam Xay, sudi Chin, sudi Minh Luong

2.2. Phwong phdp nghién ciru
Phuwong phdp phén tich thanh phan chinh (PCA) ‘ q
Phuong phéap phan tich thanh phan chinh trong d¢ tai dugc st dung dé xac dinh
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cac thdng sb chinh co gi4 tri thdng tin cao trong s cac thdng sé dugc phan tich lam thay
ddi chat lvong nudc mit tai khu vuc nghién cuu.

Céc budéc thyuc hién phan tich thanh phan chinh nhu sau:

Budc 1: Thu thap dit liéu

Budc 2: Chuan héa dir liéu: Xay dung ma tran chuan hoa bang cach mang tat ca
cac gia tri do duoc cua mdi cot (mdi thdng so) trir di gia tri trung binh ting cot.

Budc 3: Xay dung ma tran hiép phuong sai hoac ma tran twong quan theo cong
thac

- Ma tran hi¢p phuong sai

covey = Z(¢|k _(;ik)(qj i _(;jk)

Ijl

Trong do6:
Covaij : Hiép phuong sai gitra tinh chat i va tinh chat j
- Ma tran tuong quan
n
(x5 ~%)yi - )
i=l

\/i(v",‘ —f)z i(.“i ‘.F)z

i=l i=l

L=

Trong do:

Rxy : 12 hé sb twong quan giira hai tinh chat x va y.

Budc 4: Xac dinh tri riéng (A), vecto riéng (K) ciia mot trong 2 ma tran

Budc 5: Chon K vector riéng ng véi A tri riéng 16n nhat dé xay dung ma tran Uk,
V6i cac vectors ndy dugc goi la cac thanh phan chinh, tao thanh mot khdng gian
con gan véi phan bé cua dit liéu ban dau da chuan hoa.
Phwong phap phan tich cum CA

Phuong phép phan tich CA duoc lya chon 1a phuong phap phan tich cum tich tu
dua vao phuong sai con goi la thu tuc “Ward”. Theo thu tuc Ward thi ta sé tinh gia tri
trung binh tit ca cac bién cho tirng cum mét. Sau do tinh khoang cach Euclid binh phuong
(Squared Euclidean distance) giira cac phan tir trong cum V6i gia tri trung binh cua cum,
roi Iay tong tat ca cac khoang cach binh phuong nay. O mdi giai doan tich ty thi hai cum
c6 tong céc khoang cach binh phuong trong ndi bd cum nho nhat s& duoc két hop.

Pé thuc hién phép phan tich thanh phan chinh PCA, CA, tac gia sir dung phan
mém thong ké SPSS.

2. Két qua va thao luan
Phéan tich cum CA

Trén co s két qua phan tich mau nuée vao nam 2018 tai séng, sudi thuoc khu vire
nghién ctru, bai bao sir dung phan mém SPSS phan tich cum két hop véi chi sé chat luong
moi truong nude WQI dé phan loai chat lwong nuéc sdng, sudi. Két qua phan tich duoc
tong hop & bang 2 va hinh 2

Tir bang 2 cho thay gia tri WQI tai khu vuc nghién cau bién dong manh, dao dong
tir 20 (sudi Khe Chom) dén 94 (sudi chir O). Nhin chung da sb nudc tai s6ng, sudi khu vuc
nghién ciru ¢d chat lwong kha tot phi hop véi muc dich tudi tiéu, mot sé nudce sudi chir O,

351


http://env.edu.vn/EMNR2020

Available online at: http://env.edu.vn/EMNR2020

EMNR 2020

Environmental Management and Natural Resources Development

Ta Phoi, Nam Xay, subi Chan c6 kha ning st dung cap nudc sinh hoat néu ¢6 phuong
phap xir 1y phit hop. Riéng subi Céc va Khe Chom thude khu vuc khai théc va ché bién
quang apatit va khu vic Tang Loong cd chat lugng thap chu yeu do mét sé thanh phan
nhu COD, BODs, NH4*, NOs™ cao hon so véi quy chuan vé chat hrorng nudc mat.

Dua trén co so bang danh gia chat luong nudc nudc theo gia tri WQI va két qua
phan tich cum CA (hinh 2) cho thiy vé co ban cac chét luong nudc sudi tai khu vuc khai
thac va ché bién quang khu vyc Lao Cai dugc phan lam 3 nhom: 6 nhidm (nhém 1), 6
nhiém nhe (nhom 11) va khdng 6 nhiém (nhém I11).

Bdng 2. Gia trj WQI tai cac sdng, susi thugc mgt sé khu verc khai thac va ché
bién quang dién hinh tinh Lao Cai

Gia tri Tén song, Gia tri
STT | Tén sdng, sudi WQI STT sudi WQI
S Ngoi
1 S Ngoi My 78 8 Puong 72
2 S Ngoi Phat 72 9 S Céc 35
3 S Hong 79 10 S Khe Chom 20
4 S T4 Phoi 90 11 S Trét 73
5 S Chit O 94 12 S Ma Ngan 74
6 S Ngoi Pum 62 13 S Nam Xay 83
7 S Pong H) 74 14 S Chin 82
Biéu d6 phan cum chat lwong mrée song, sudi theo phwong pham phan tich cum (CA) 1 S NgOI My
2 S Ngoi Phat
. ?0 ﬁ 1]0 1]5 2]0 2]5 3 S H()\)ng
" mzl 4 S Ta Phoi
N 5 SChxrO
" s Cluster II 6 S Ngoi bum
S j 7 SDéngHd
s 6 S Ngoi
8 4 8 Dubng
: ; 5 J Clugter III 9 S Céc
s 13 S Khe
5 14 | 10 Chom
4 1 j 11 S Trét
3 3 12 S Mé& Ngan
5 QJ Cluster I 13 S Nam Xé.y
110 14 S Chian

Hinh 2. Két qud phan cym song, SUOl nam 2018
+ Nhém I: nhém nugce song, suoi bi 6 nhiém gém sudi Coc va sudi Khe Chom, c6
chi s6 WQI dao dong tir 20 dén 35 tuong duong muc dich sir dung cho giao thong duong
thay va cac muc dich twong tu khac. Pay 1 hai sudi thuéc khu vire khai thac va ché bién
quang apatit.
+ Nhom II: nhém nudc sdng, sudi bi 6 nhidm vira gom sudi Ngoi Phat, Ngoi Pum,
Pong Ho, subi Trat, sudi Ma Ngan phan bd & khu vuc khai thac va ché bién quang apatit
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va khu ché bién quang Tang Loong. Gia tri WQI tir 62 (Sudi Ngoi Pum) dén 74 (Sudi
DPoéng Hd). Véi chit luong nude thude nhém nay phi hop sir dung cho muc dich tuéi tiéu
hoac cac muc dich tuong tu khac.

+ Nhom 111 gom sudi Ngoi My, séng Hang, subi chix O, sudi Nam Xay, subi Chan,
sudi Ta Phoi ... co gia tri WQI dao dong tir 80 dén 92 1a nhém cd chat lwong nudc tuong
dbi tot c6 thé st dung cho cap nuée sinh hoat néu co bién phap xir Iy phtt hgp. Céc song,
sudi n6i trén chu yéu phan bé & khu vire khai thac da voi, dong, vang.

Tir két qua phan tich trén cho thay khu vuc nuée mat bi 6 nhidm cha yéu thude
khu vuc khai thac va ché bién apatit va khu vuc Tang Loong. Chit lugng song, sudi thuc
cac khu vuc con lai nhu mé da voi, dong, vang ... gan nhu chua bi anh huéng nhiéu.
Phan tich thanh phan chinh PCA

PCA duoc sir dung phan tich 11 thong sé chit lugng nudc gom BODs, Cu, COD,
pH, Fe, NO2, NO3, DO, Coliform, TSS, NH4 bing phan mém thong ké SPSS. Vong xoay
nhan t chinh duoc thyc hién theo phuong phap xoay nguyen goc cac nhén t6 (Varimax
with Kaiser Normalization) dé tbi thiéu hoa s6 luong bién c6 hé s6 1on tai cing mot nhan
t6 nham tang cuong kha néng gidi thich cac nhan t6. Trong qué trinh phan tich, tat ca cac
thong s6 c6 hé s6 tuong quan vdi thanh phan chinh 16n hon 0,5 dugc gitr lai gop phan xac
dinh thong sb chat luong nudc dic trung va luan giai ngudn goc gay 6 nhiém tai khu vuc
nghién ciru. Két qua danh gia dugc tong hop ¢ bang 3 va 4.

Tir bang 3 va 4 cho thay c6 3 thanh phan chinh dugc rat trich giai thich dugc
84.451% tong phuong sai. Trong d6, thanh phan 1 ¢6 téng gia tri phuong sai 1a 46.733%
gom cac thdng sé NH4*, NO3", NO2 va pH. Céc théng sé cua thanh phan 1 cho thay nuéc
mat tai khu vuc khai thac va ché bién quang anh huang nhiéu bai chat dinh dudng chu yéu
la hop chit cua nito. Ngudn dinh dudng nay c6 thé giai thich nguon goc & nhiém la do
ngudn nudc thai sinh hoat phat sinh tir cac cong trudng, khu vuc ché bién quang. Theo két
qua khao sét, gan nhu khong c6 hoat dong ndng nghiép xung quanh khu vuc nghién ciu.
Vi vay, anh huong chit dinh dudng do hoat dong ndng nghiép 1a rat nho.

Thanh phan chinh thir 2 gom Fe, DO, TSS, Cu c¢6 téng gié tri phuong sai la
20.785%. Cac thong s6 Cu, Fe trong thanh phan chinh PC2 duoc giai thich do nwdc mat
trong khu vuc chiu anh huéng boi dac diém thanh phan dit xung quanh, noi cac kim loai
nay c6 the phét tan tir cac hop phan sét c6 trong tang dat noi dong chay qua. CAc thanh
phan Fe hay Cu it dugc giai thich lién quan dén hoat dong khai thac va ché blen quang la
do cac loai quang ddng, vang cha yéu phan bé trong da bién chat trao do6i ¢6 cau trdc ran
chic gan nhu khong bi phong héa, rira troi vi vay it tac dong toi moi truong nudc mit.
Mt khéc, trong qua trinh ché bién quing, nudc thai san xuat dwoc tai tuan hoan san xuat
tré lai nén nudc thai san xuit khéng anh huong téi nuée mat tai khu vac nghién cau.
Théng s6 TSS cho thdy nude mit trong vang chiu anh hudng bai bui phat sinh tir hoat
dong khai thac, van chuyén quang, phat tan va hoa tan vao hé théng nudc mit. Ngoai ra
ciing thanh phan TSS c¢6 thé giai thich do qué trinh x6i mon, ria tréi dat noi dong chay
qua.

Thanh phan chinh thir 3 gdm COD, BODs va coliform véi tong gié tri phwong sai
1a 16.932%. Thanh phan chinh tha 3 cho thay, nudc mat tai cac khu vuc khai thac va ché
bién quang chiu anh huang cac hop chat hitu co thé hién théng qua nhu cau oxy hoa hoa
hoc va oxy cho céc vi sinh vat oxy hoa cac hop chit hitu co cao. Thanh phan chinh tha 3
duoc giai thich lién quan t6i luong nude thai ma chu yéu 13 nudc thai sinh hoat véi ham
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lrgng COD va BODs phét sinh tir cac co so khai thac va ché bién quang.
Bdng 3. Bdng ma trdn théng tin thanh phan chinh

Nhan . o Tong binh phwong cia hé | Tong binh phwong cia
t6 Eigenvalues khi tao sb tai nhan té dwoc trich | hé sé tai nhan t6 xoay
Tong | %caa | Tylé% | Tong | Y%caa | Ty 1é % | Tong | % caa | Ty 1é %
phwong | tich liy phwong | tich liiy phwong | tich liy
sai sai sai
1 5.141/46.733 46.733| 5.141| 46.733| 46.733| 4.056| 36.868| 36.868
2 2.286 20.785 67.519| 2.286| 20.785| 67.519|2.655| 24.140| 61.008
3 1.863 16.932 84.451| 1.863| 16.932| 84.451|2579| 23.443| 84.451
4 674 6.128 90.579
5 471 4,284 94.863
6 314 2.856 97.719
7 79 1.626 99.345
8 .058 529 99.874
9 .013 119 99.993
10 .001 .007| 100.000
1.229| 1.118E-0
11 e 15| 100.000
Bing 4. Bing ma trin xoay rit trich thanh phin chinh 6/2018
Ma tran xoay thanh phan chinh s =2 n .
Théng sb Thanh phan chinh 3 | , -
1 2 3 < | -
NOs 960 ° .
NH4* 957 DO
pH 919 S 1sg, A o
NO, 839 o G
Fe -.880 E o | BT
DO 814 ° B\ %)D:
TSS 678 Coliform ‘-‘.‘}
Cu 593 5 & =
COD 900 ¢k ®
Coliform -.829 , — @
-0.2 00 02 04
BOD5 .825
Comp.1

3. Két luan

Két qua phan tich cum (CA) cho thdy chét lugng nudc mit trong khu vue nghién
ctru dugc chia lam 3 nhdm gom nhoém 6 nhiem (nhom 1) cé gia tri WQI tir 20 dén 35,
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nhém 6 nhidm vira (nhém 1) ¢6 gia tri WQI tir 62 dén 74 va nhém khong bi & nhiém
(nhém 111) ¢6 gia tri WQI trén 80. Trong d6, chat luong nudc sudi tai khu vuc nghién ctu
cha yéu thudc nhém 11 va nhém 111. Cac sdng, sudi gan tai khu vuc khai thac va ché bién
quang apatit, khu vuc Tang Loong chu yéu thuéc nhém | va nhém 11 cho thiy séng sudi
tai cac khu vuc ndy bi tac dong manh hon so véi cac khu vuc con lai. Két qua phan tich
cho phép xac dinh dugc 3 thanh phan chinh ddng thai giai dugc ngudn goc gay 6 nhiém
cho nudc mit cha yéu 1a do cac hop chét hitu co (COD, BODs) va nhém chét dinh dudng
c6 trong nudce thai sinh hoat ciia cac khu vuc khai thac va ché bién quang. Két qua nghién
ctru cho thay phuong phap phan tich théng ké c6 y nghia quan trong trong viéc phan tich
dir liéu va luan giai nguon gay 6 nhiém mai truong.
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Abstract

The objective of this study is to apply water quality index (WQI) and GIS to assess the
surface water quality of Sat river flowing through Hai Duong province from 2016 to 2018 and
propose management solutions to improve surface water quality in accordance with so-
cio-economic development of Hai Duong. In 2016, almost all parameters in the upstream area
reached column B1 (QCVN 08-MT:2015/BTNMT). However, NH**-N (7.46 mg/l) is many times
higher than A1 and B1 standards, namely 25 and 8 times, respectively; in 2018 NH**-N (4.13
mg/l) is also higher than Al and B1 standards, namely 14 and 4 times, respectively. Ammonium
concentration tends to decrease over the years. Besides, at Cat bridge (Hai Duong city), Phos-
phate concentration was highest in 2017 (0.72 mg/l), this value is 7 times higher than standard A1
and more than 2 times of B1 standard. The balance of water river management and protection and
socio-economic development is an important task, so It is necessary to establish an integrated
management area between the water used for economic development and the protected water area,
identify the factors affecting the water source and assess the current state of pollution. Then,
proposing measures to protect the environment to ensure appropriate water quality for so-
cio-economic development in Hai Duong province.

Key Words: GIS, Hai Duong, Sat river, surface water quality

1. Introduction

Hai Duong is a province in the Red River Delta region of Vietnam and Hai Duong
is located on the key economic region of North Vietnam. Water resource management is
essential to ensure sustainable development not only in Hai Duong, but also in the Red
River Delta, Vietnam. Sat River is a river in Bac Hung Hai irrigation system, taking Red
River water from Gia Lam in Bat Trang area (Hanoi), then through Hung Yen and Hai
Duong province. In Hai Duong, Sat flows from the West to the East. The river is about 19
km from West Ke Sat (Binh Giang) to Au Thuyen (Hai Duong city), which lies of three
districts (Binh Giang, Cam Giang, Gia Loc) and Hai Duong city. It receives the water of
the Cam Giang River in the Ghe Bridge (Cam Giang) and connects with the Dinh Dao
River through the Ba Thuy Dam (Binh Giang district) (Hai Duong Statistical Office,
2017).

1 *Corresponding author
E-mail: chuduybac@gmail.com
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The width of this river is from 50 to 60m, even some sections are more than 100m,
and the bottom level is from 0 to 2.19m. The average water flow of Sat River measured by
the Center of Monitoring and Analysis Environmental (Department of Natural Resources
and Environment of Hai Duong) varies from year to year, at 15-19m3/s .

Sat River is an important river in Bac Hung Hai river system, with the function of
irrigation, the flow of the river is regulated by man. In addition to supplying water for
agricultural, industrial and aquaculture purposes, Sat river water also provides clean water
to a part of residentials of Hai Duong city in Ha Hai area (southeastern Nam Cuong) and part of
Gia Loc, Binh Giang and Cam Giang districts from clean water supply plants in Vinh Tuy
commune (Binh Giang district), Trung Khanh, Thong Nhat communes (Gia Loc district) and
Cam Dien commune (Cam Giang district) (Hai Duong Statistical Office, 2017; Center for
Environmental Monitoring and Analysis of Hai Duong Province, 2018).

Besides, domestic and industrial wastewater on both sides of the river basin, is an im-
portant waterway transport branch for some medium-sized vessels moving in the region, Sat
River also participates in the natural water cycle, maintains the water ecosystem and creates an
environmental landscape for both sides of the river basin (Hai Duong Statistical Office, 2017;
Center for Environmental Monitoring and Analysis of Hai Duong Province, 2018). Therefore,
protecting the environment on the branch of Sat River is necessary. implications for the lives of
the people in the region, especially those related to this tributary.

2. Methodology
2.1. The data processing method using the technique of calculating water quality
index (WQI)

Water quality index (WQI) is an indicator that allows assessment of zoning of water
quality for environmental management. WQI uses a scale from 0 to 100 to rate the quality
of the water, with 100 being the highest possible score. In this study, WQI was identified
to assess the status of water quality and assess the ability to use water at five monitoring
points in the Sat river basin (in Hai Duong province) (Center for Environmental Monitoring
and Analysis of Hai Duong Province, 2018;Vietnam Environment Administration, 2011).
Step 1: Collecting data from the monitoring points with nine parameters (DO, BODs,
COD, N-NHg4, P-POg4, TSS, turbidity, Total Coliform and pH).

Step 2: Calculating WQI according to the formula

After calculating the WQI for each of the parameters, the WQI calculation is ap-
plied according to the following formula:

Where:

WQIa: Calculated WQI value for 05 parameters DO, BODs, COD, N-NHa, P-POa:

1
wQ 100 Z WQI, x — z WQI, X WQL]?

WQIb: Calculated WQI value for 02 parameters: TSS, turbidity

WQIc: Calculated WQI value for the Total Coliform

WQIpH: Calculated WQI value for pH.

Step 3: Comparing WQI with WQI Quality Scale

Once the overall WQI score is known, it can be compared against the scale to de-
termine how healthy the water is on a given day (Vietnam Environment Administration,
2011).
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2.2. Method of applying geographic information system (GIS)

The data used was calculated from the Department of Natural Resources and En-
vironment of Hai Duong province (Hai Duong Statistical Office, 2017; Vietnam Envi-
ronment Administration, 2011).

Parameters in the photo manipulation process follow the guidance of the Ministry
of Natural Resources and Environment using Vietnam national coordinate reference
system (VN-2000) and WGS84 (World Geodetic System 1984) with UTM projec-
tion (horizontal cylindrical projection) (for large and medium scale maps). The maps are
built by ArcGIS10.3 software:

a, Administrative map

- Based on the administrative data of the Vietnam Publishing House, delineating
the boundaries of provinces, cities and study areas.

- Developing maps of Sat river basin

b, Map of the monitoring points, industrial zones and pumping stations

Based on the coordinates of monitoring points, there are 5 monitoring points, 5
industrial zones and 5 pumping stations on Sat river basin to serve the water quality in-
terpolation problem.

Based on the coordinates of the 5 monitoring points according to the annual mon-
itoring points of Center for environmental monitoring and analysis of Hai Duong, and
used the points of industrial zones with discharge activities to Sat River; pumping stations
affecting the Sat River can affect the math of interpolation of water quality.

¢, IDW interpolation method

Spatial interpolation is the process of using points with known values to estimate
values at other unknown points. This method determines the values of unknown points by
averaging the distance of the values of the known points in the vicinity of each pixel. The
farther points are from the points to be calculated, the less they will affect the calculated
value.

The interpolation formula of this method:

_ LW;xZ W= 1
Iw;  With: d"

Where:

« i: Data points with known values

* n: Number of known points

« Zi: The i point value

« d: Distance to point i

* k: DWI constant

- Using IDW to partition water pollution according to the results of WQI:

ArcToolbox Window -> Spatial Analyst Tools -> Interpolation -> IDW.

d, Water quality zoning map according to WQI

Conducting editing of zoning map of water quality in Sat river (the section in Hai
Duong province) (Vietnam Environment Administration, 2011).

3. Results and discussions
3.1. Assessing Sat river water quality
a. Results of Sat river water quality in 2016, 2017 and 2018
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Based on the spatial interpolation method using WQI from 2016 to 2017 of 5
monitoring points, the water quality maps of Sat river for 2016, 2017 and 2018 are shown
in Figures 1, 2 and 3, respectively.

WATER QUALITY MAP OF SAT RIVER IN 2016

Momg Ven

: $:140, I
=) o .

Figuge 1: The water quality map of Sat river in 2016
* At the Sat bridge, Sat town, Binh Giang district

The river water at this point is polluted by other provinces, WQI is low, greatly
affecting the water quality of next sections.

According to the assessment in 2016, 2017, the water quality according to WQI is
suitable for irrigation purposes and other similar purposes. However, since 2017, 2018,
industrial wastewater has been treated and controlled, the quality of this river water is
better than the previous year. Therefore, in 2018, surface water at this location may be for
domestic purposes but appropriate treatment is needed (Vietnam Environment Admin-
istration, 2011; Ministry of Natural Resources and Enviroment, 2011; Ministry of Natural
Resources and Environment, 2015).

* At Cau Cay points, Long Xuyen commune, Binh Giang district: At this location,
the impact of industrial wastewater from industrial zones such as Phuc Dien and Tan
Truong industrial zones is quite polluted. Here is the point of connection between Cam
Giang river flowing into Sat river, so the amount of pollution has been dissolved quite a
lot. In 2017 and 2018, there was no change in river water quality compared to the pre-
vious year. It can be seen that industrial and domestic wastewater affects quite seriously
on river water quality.

Evaluation of water quality according to WQI in 2016, 2018 shows that surface
water quality at this location can be used for irrigation and other similar purposes. On the
other hand, if pollution control is better, the surface water of this section can also be used
for domestic purpose but appropriate treatment is needed. In 2017, the WQI water quality
assessment showed that surface water quality at this site could be used for irrigation and
other similar purposes (Vietnam Environment Administration, 2011; Ministry of Natural
Resources and Environment, 2011; Ministry of Natural Resources and Environment,
2015).
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WATER QUALITY MAP OF SAT RIVER IN 2017
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Figuge 2: The water quality map of Sat river in 2017
WATER QUALITY MAP OF SAT RIVERIN 2018
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Figuge 3: The water quality map of Sat river in 2018

« At Luong Ngoc village, Thuc Khang commune, Binh Giang district

Like Cau Cay, this is an area directly affected by wastewater from industrial zones
such as Dai An, Viet Hoa and Lai Cach. The water quality at this location has a low WQI
value, which indicates that the river water is polluted, requiring future remedies. Surface
water in this area was assessed for navigation and other similar purposes in 2016. In 2017
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and 2018, due to the severe pollution of the river in the previous year, there were many
remedies as well as re-planning the discharge system into the Sat River at this location.
Also, because of the management of waste sources, the quality of river water improved
significantly. While in 2017, surface water in this area was assessed for irrigation and
other similar purposes, in 2018, the WQI has increased significantly, if the pollution
control is better, the surface water of this river can be used for domestic purposes when
the water is treated (Vietnam Environment Administration, 2011; Ministry of Natural
Resources and Environment, 2011; Ministry of Natural Resources and Environment,
2015).

« At Can bridge, Hai Duong city

Sat River at this location receives many sources of domestic wastewater from resi-
dential areas, industrial zones and others industrial companies in the Hai Duong city.

In 2016-2018, the WQI shows that surface water quality at this site can be used for
irrigation and other similar purposes. In 2017, if water pollution was treated, the surface
water of this section can also be used for domestic purposes. In 2018, it was built
pumping stations to treat domestic wastewater before discharging into rivers such as Tu
Minh and Lo Cuong pumping stations. However, with the densely population and the
influence on industrial waste sources from facilities near this site, the quality of water is
not improved. Therefore, this river section needs to be better managed and renovated in
the future (Vietnam Environment Administration, 2011; Ministry of Natural Resources
and Environment, 2011; Ministry of Natural Resources and Environment, 2015).

* At the discharging wastewater of Hai Duong City 500m upstream
Sat River at this location mainly receives many sources of domestic wastewater, but it is
flowing through the Thai Binh River, so the pollutant neutralization is quite significant.

In 2016 and 2017, good water quality was assessed for the domestic water supply
but appropriate treatment is needed. In 2018, Binh Lau pumping station was also installed
to treat domestic wastewater before discharging into Sat river. Recently, the pumping
stations are overloaded, so it is not possible to treat well domestic wastewater. As a result,
water quality gradually becomes more polluted and water can be used for irrigation and
other similar purposes. On the other hand, if pollution control is better, the surface water
of this river section can also be used for domestic purposes but appropriate treatment is
needed (Vietnam Environment Administration, 2011; Ministry of Natural Resources and
Environment, 2011; Ministry of Natural Resources and Environment, 2015).

Based on the purpose of using river water, it can be divided into three regions as fol-
lows:

Region 1: The Southern Hai Duong economic region (Binh Giang district, Gia
Loc)

This is an upstream area, the water quality in 2018 is quite good, suitable for the
main water uses here are aquaculture, agriculture and waterway transportation.

Region 2: The Northern Hai Duong economic region (Cam Giang district)

There are many industrial zones in this area, so the amount of wastewater here is
large, with high levels of pollutants, so the water quality in this area is becoming the most
polluted section in Sat river. In addition to the purpose of using water for navigation, this
area also gathers construction materials. Therefore, water quality in this area needs to be
managed and properly planned.

Region 3: Central economic region (Hai Duong city)
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Because this is the most densely populated area in the river basin, the amount of do-
mestic wastewater is large, suitable only for navigation. and gathering construction materi-
als.

3.2. Proposing water resource management by regions

Proposing water resource management to use Sat River water in the direction of so-
cio-economic development with 03 areas: Conservation area - Upstream region (Region 1);
Renovation region from Luong Ngoc village, Thuc Khang commune, Binh Giang district
to Cau Cay, Long Xuyen commune, Binh Giang district (Region 2);

Active environmental management region - Downstream region (Region 3) (Na-
tional Assembly XIlI, 2012;National Assembly XIlII, 2016; Vietnam Environment Ad-
ministration, 2012;Vietnam Environment Administration, 2016; Nghiem Thi Thu, 2017;
Cai Anh Tu, 2013; Hai Duong People's Committee, 2011, Hai Duong People's Committee,
2015; Hai Duong People's Committee, 2017). Besides, it is proposed to build a wastewater
treatment plant in region 3 because The Central Economic Region (Hai Duong City) has
a large amount of domestic wastewater, affecting the overall water quality of Hai Duong
province based on WQI over the years (National Assembly X111, 2012;National Assembly
X1, 2016; Vietham Environment Administration, 2012;Vietham Environment Admin-
istration, 2016; Nghiem Thi Thu, 2017; Cai Anh Tu, 2013.
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Figure 4: Orlentatlon map for river water management zoning to 2025

From the Sat River water quality zoning map in 2016 shows that along the river
from the upstream location to the downstream Sat river, WQI has low values suitable for
irrigation purposes and other purposes. WQI value is lowest at Luong Ngoc village, (Binh
Giang district) and at Cau Dat (Hai Duong city) because this is the location where many
industrial zones are concentrated along these two river sections.Currently, on Sat river
basin, there are 6 industrial zones located along the route 5A to Hanoi - Hai Phong, run-
ning parallel to Sat river branch, located to the north of the river, including industrial
zones such as Dai An Industrial Park, Tan Truong Industrial Park, Phuc Dien Industrial
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Park, Lai Cach Industrial Park, Viet Hoa - Kenmark Industrial Park discharge wastewater
directly or indirectly into the Sat River.

At the location 500m upstream from Hai Duong city wastewater discharge point,
the highest WQI index along the river, this river section mainly receives domestic
wastewater from residential areas as well as domestic wastewater from industry zones.

4. Conclusions

The study assessed Sat River water quality for the period 2016-2018 in Hai Duong
province through the aplication of GIS based on the WQI index. River water quality
changes over time and by regions, since then, the study has proposed to divide into three
regions to manage water resources in by the socio-economic development orientation of
Hai Duong province, and to propose location for constructing a wastewater treatment
plant in accordance with the water quality of Hai Duong province.
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Abstract

This paper presents the application results of biochar on loamy sand soil to plant
cabbage in Ha Tinh province. Experimental design includes three formulas (F): CT1 is
control sample (NPK fertilizer + composting manure); CT2 sample (NPK fertilizer +
composting manure + biochar) and CT3 sample (75% NPK fertilizer + composting
manure + biochar). The results showed that some physical and chemical properties of
CT2 and CT3 samples (the soil sample were added biochar) were improved such as
increasing pHkci from 0.35 to 0.55, increasing bio-available phosphorus content from
0.15 to 0.55 mg P»0s/100 g of soil; increasing bio-available postassium content from 0.5
to 1.5 mg K>0/100 g of soil compared to CT1 control sample. Cabbage productivity in
CT2 and CT3 samples were gained 2.59 tons/ha and 2.26 tons/ha, respectively. The
exprimental results showed that the biochar application derived from by-products
agricultural is a potential material to improve the types of infertile soils such as loamy
sand soil, etc... with high economically and environmentally effective

Key Words: loamy sand soil, Ha Tinh, carbage, fertilizer, biochar

1. Introduction

According to Lehman J. and Joseph S. (2009), biochar is meant as a carbon-rich
material (C) obtained from organic matter in a low oxygen condition [2]. The number of
agricultural waste is considerable diversity because they were fired or released into the
environment with the large annual number. This is a potential resource for producing
biochar. The fact that the study of biochar has been only developed in recently years. In
Japan, the putting biochar into the soil have been significantly concerned during
1980-1885 [2]. The application of biochar has drawn a variety scientist’s attention for
improving the soil quality around the world [3], including: to strengthen water, moisture
holding capacity and decreasing soil tightness [1]; increasing crop soil saturation in the
highlands [3]; to rise organic carbon (OC), pH, cation-exchange capacity in soil (CEC)
[1]. In Vietnam, Vu Duy Hoang et al (2013) had studied the activation of biochar and
fertilizer on the growth and productive of tomato in which planted on sandy soil in
greenhouse cultivation. The study results showed that biochar affects greatly on rising the
plant height, the number of branches each one; while the fertilizer impacts less on these
indicators [4]. Thus, application of biochar is very suitable for areas where is located in
the severe weather such as drought. Therefore, we have chosen to study the effect of

! Corresponding author:
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biochar on the growth of cabbages in Thach Lien commune, Thach Ha district, Ha Tinh
province; to explore the effects of biochar on crop productivity and growth as well as the
ability to improve the quality of loamy sand soil in fields in Ha Tinh province.

2. Material and methods
2.1. Research subject

- Biochar material derived from agricultural sub--products like straw, rice husk,
rice husk, corn cob. Natural burning process in the absence of oxygen from 2 + 8 hours, to
raise the temperature from 250 + 800°C.

- Loamy sand soi in Thach Lien commune, Thach Ha district, Ha Tinh province.

- Vegetable variety: Utilization of Brassica oleracea comes from Tan Nong Phat
Trading Production Ltd. for planting.
2.2. Experimental design

Setup experiments for growing cabbage in the field is shown in the Table 1. The
experimental steps as follow:

Table 1: Cabbage experimental design

NPK
= Formula(Repeat 3 | Bed area | Biochar Manure (16: 16: 8 ratio)
times) (m?) (kg/m?) (kg/m?) (kg / m?
N P K
CT1 | Manure+NPK 69,9 0,0 1,0 0,028 | 0,060 | 0,016
CT2 | Manure + biochar + NPK 69,9 0,1 1,0 0,028 | 0,060 | 0,016
CT3 L"s;‘(”re + biochar +75% | gg9 0,1 1,0 0,021 | 0,045 | 0,012

Each experimental bed in the CT1 sample (without biochar) was supplemented
with 0.1 kg/m? biochar (equivalent to 1 ton/ha); 1 kg/m? (equivalent to 10 tons/ha) of
manure during the fertilizing period. The size of the experimental bed of each household
is (58.25 m x 1.2 m x 0.25 m), with an area of 69.9 m?/bed and volume of 17.5 m?/bed.
The experiments were conducted by 3 formulas in 3 beds with the similar soil conditions.
This was repeated 3 replications at 3 households. The growing season is late winter from
mid-November to mid-December (lunar calendar). The temperature of the study area is
about 15-20°C.

2.3. Methods
2.3.1. Sampling and preservation methods

- Taking soil samples: Loamy sand in the field at the farmland (0-20 cm) according
to zigzag points, put it into the plastic bags, transported to the laboratory and dried
naturally. Procedures for sampling and preserving soil samples comply by Vietnamese
standards (TCVN 4046: 1985, TCVN 7538-2: 2005, TCVN 2683: 2012 and TCVN 6647:
2000).

- Vegetable sampling: collecting vegetable samples according to Vietnamese
standards (TCVN 9016: 2011).

2.3.2. Measurement of Plant growth

- The group of plant growth indicators such as: the number of leaves tree, leaf
length, canopy diameter (cm) were tested by tape measure (Professional, Chinese, 1-
5,000 mm). The growth indicators were periodically monitored at days D7, D14, D21,
D28, D35 and D42. The canopy diameter (cm) was monitered to cyclically at D21, D28,
D35 and D42. Bore diameter (cm)was monitered to cyclically at D49, D56, D63, D77 and
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- Tight roll was estimated according to the formula: p = G (D)
h, xh, xh, x0,52

in which: P: tightness of roll (the closer to reach 1, the more tight the roll); G (g):
average weight of cabbage; hl, h2, h3 (cm) 3-dimensional diameter; 0.52: adjustment
factor.

2.3.3. Analytical methods
The analytical methods were used in this study including:

Soil pH (TCVN 5979: 2007); according to the Walkley Black (TCVN 8726:2012);
total phosphorus (TP) of soil-phosphate total (% P20s) by colorimetric method (TCVN
4052:1985; TCVN 8940: 2011); easily digested phosphorus (P2.Os / 100 g soil) according
to Bray Il method (TCVN 8942: 2011); total nitrogen (TN) - nitrogen total (% N) by
Kjeldahl method (TCVN 6498: 1999); total potassium (% K20) by flame photometer
method (TCVN 8660: 2011); easily digested potassium (mg K20 / 100 g soil) by flame
photometer method (TCVN 8662: 2011); humidity (W%) and K dryness coefficient
(TCVN 4196: 2012); Cation exchange - CEC (meq / 100g) by ammonium acetate method
(TCVN 8568: 2010).

2.3.4. Statistical method and data processing
All experiments were done in triplicate, and the data were calculated as mean + SD
(standard deviation) and drawn by the software Mircosoft Excel 2013. Statistical
significance was accepted at a level of p < 0.05.

3. Results and discussion
3.1. Characteristics of biochar and loamy sand soil
Table 2. Physical and chemical properties of biochar material

NO | Indicator Unit | Result | Evaluate
1 pPHkcl 9,07 | Alkaline
2 Organic Carbon (OC) % 47,33 High
3 Total Nitrogen (N) % 0,23 | Medium
4 Total Photphorus (P2Os) | % 0,21 | Medium
5 Total Potassium (K20) | % 1,47 Rather
6 Total Calcium (CaO) % 0,67 | Medium
7 Total magnesium (MgQO) | % 0,27 | Medium
8 Cation exchange (CEC) | % 13,37 | Rather

The results showed that some characteristics of biochar materials derived from
agricultural sub-products (including straw, rice husk, rice husk, corn cob) and shown in
the table 2.

Acording to table 2, biochar materials include the high contents of nutrients.
Especially, Organic carbon content is very high, occupied 47,33%.

Based on Table 3 the content of nutrients in the soil is quite low when compared to
alluvial soil of Red river and Mekong river.

The soil was very sour (pHkci = 4.0), much lower than the average level of alluvial
soil in the Red River Delta. According to TCVN 7377: 2004, pHkci of experimental soil
is very sour. Organic carbon content (% OC) in soil is low comparison with alluvial soil
(1.65%). The OC content of experimental soil is low. Total nitrogen (% N) in the
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experimental soil is more poor than alluvial soil (0.1%). The nitrogen content of
experimental soil is poor. The nitrogen content of the average surface layer (1.10%).
Table 3 shows that the experiment time in a crop season has no significant changes in soil
properties of the experimental area. However, in some indicators, there has been a
tendency to change; in which pHkci has increased considerablely in the soil formulas
supplemented with biochar. Thus, the addition of biochar to the soil initially has the
positive effects on improving acidic soil properties in a better direction.
Table 3. Physicochemical properties of loamy sand soil studied

Indicator Before the experiment | After the experiment
CTl |[CT2 |CT3
pHkcl 4,00 4,05 | 4,40 | 4,60
Organic Carbon (%0C) 1,65 163 | 1,74 | 1,71
Total Nitrogen (% N) 0,10 0,11 | 0,12 | 0,11
Total Photphorus (% P.Os) 0,03 0,03 | 0,03 | 0,03
Eupeptic Photphorus (mg/ 100 g soil) 6,20 6,35 | 6,90 | 6,50
Total Potassium (% K>0) 0,09 0,10 | 0,11 | 0,10
Eupeptic Potassium (mg/ 100 g soil) 8,20 9,00 | 10,50 | 9,50

3.2. Evaluate the effect of the combined biochar and fertilizer on yield of cabbage
3.2.1. Effect of formulas on the growth time of cabbage

In the climate condition of winter-spring crop in 2017, the experimental formula
had the growth time from sowing to harvesting from 118 to 121 days, in which the period
from planting to harvesting varies from 82-90 days (table 4).
Table 4: The growth time of cabbage vegetables

day date leaves (days (days) (days)
CT1 5/10/2017 | 10/11/2017 28 - 31 42 - 46 86 - 90
CT2 5/10/2017 | 10/11/2017 26 - 29 40 - 43 82 - 86
CT3 5/10/2017 | 10/11/2017 26 - 29 40 - 43 84 - 86

The formulas containing biochar have a positive impact on accelerating the growth
of cabbage vegetables, shortening the growth time from 1 to 4 days compared to the
formulas not supplemented with biochar.
3.2.2. Evaluate the effect of biochar on vegetable growth on loamy sand soil
Table 5: The number of cabbage leaves

F Number of leaves in the post-planting stages (leaves) (Value = Xtb + | Compared CT1 ratio
S,n=3) (%)
7D 14D 21D 28D 35D 42D
CT1|/48+12 |67+13|86+11 | 115+13|141+14 | 18815 100,0
CT2 |47+£13(69+14| 91+10 | 123+15|153+11|215+10 1144
CT3|47+13|68+15|90+10|120+13|151+10|212+1.2 112,8

Table 5 shows that, the average number of leaves produced per plant in the
formulas with biochar and fertilizer supplementation was higher than that of the control
sample (CT1). In the first stage, the number of leaves produced per plant in the formula
did not differ much. In later times, this was significantly different, particularly in CT2 and
CT3, the number of leaves after 42 days, growing compared with CT1 was 2.4- 2.7
leaves, equivalent to an unconjugated increase in biochar applied in CT1 from 12.8% to
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14.4%.

At the time of growth of cabbage leaves, the leaf length supplemented biochar
formulas was more than the formula without biochar;

Table 6. Leaf length of cabbage
F Leaf length (cm) (Value = Xtb +S, n =3)
7D 14D 21D 28D

Compared
CT1 ratio (%)

35D 42D

CT1

74+11

99+10

13,1+14

182+18

239+17

310+25

100,0

CT2

7,3+11

104+11

151+15

224+19

285+19

36,1+1,8

116,5

CT3

74+12

10,3+1.2

149+17

212+18

273+21

352+20

113,5

Specifically, after 42 days of planting, the formula containing biochar in CT2 and
CT3, length of cabbage leaves increased 5.1 cm and 4.2 cm respectively, compared with
the formula without biochar (CT1), corresponding to leaf length up to 13.5% and 16.4%
compared to CT1 (Table 6).

The area of cabbage canopy was increased constantly and increased strongly in the
period of 42 days after planting; this is also the time when cabbage begins rolling. In the
period of 35 to 42 days after planting, only in 7 days, the leaf canopy diameter in the
experimental treatments increased from 9 to 12cm.

The formulas containing biochar, all had a positive impact on the rapid increase in
the width of cabbage foliage from 9.1 cm and 10 cm compared to CT1. The ratio of the
leaves of cabbage in CT2 (NPK + manure + biochar) increased to 16.9%, in CT3 (75% of
NPK + manure + biochar) increased by 15.3%. (Table 7).

Table 7. Cabbage foliage width

F Canopy width (cm) (Value = Xtb £ S, n =3) | Compared CT1 ratio (%0)
21D 28D 35D 42D
CT1|347+20]413+18|503+15|593+1,8 100,0
CT2|353+21|460+1,7|573+1,4/693+19 116,5
CT3|350+21|452+18|565+1,7|684+19 1135

The combination of bio-fertilizer will increase the diameter of cabbage compared
with the formula that does not combine biochar (Table 8).
Table 8. Cabbage diameter

F Diameter (cm) (Value= X = S, n=3) Compared CT1 ratio
49D 56 D 63D 70D 77D 84D (%)

CTl |43+13|58+16|80+14]126+15|163+18|190+18 100,0

CT2 |57+15|69+18|92+1,7|141+17 |183+£18|211+16 1111

CT3|52+17|66+16|89+19|135+18 |174+£15]|20,7+16 108,9

Specifically, after 84 days of planting, the cabbage diameter of CT1 is 19cm; For
CT2 and CT3, the cabbage diameter increased by 21.1 £ 1.6 cm and 20.7 £ 1.6 cm
respectively, to 1.7 cm and 2.1 cm compared to CT1. After 42 days of growing, cabbages
in the formulas developed rapidly in the diameter of foliage and leaves starting rolling in.
3.2.3. Effect of formulas on criteria of quality and yield of cabbage

The tightness of cabbage in experimental treatments ranged from 0.55 to 0.58 g /
cm?, in which CT2 with an average density of 0.58 g / cm3 achieved the highest density in
the experimental formulas experience. The formulas supplemented with biochar is higher
density than the non-biochar formula were 0.05 and 0.02 g / cm3. Experimental formulas
have an average commercial weight per tree from 0.92 kg / tree to 1.03 kg / tree. tons /
ha). With the results of mathematical statistics processing, the coefficient of variation of
the formula is CV = 3.46%; (Table 9).
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F Tightness (g/cm? | Yield (kg/tree) | Actual yield (ton/ha)
CT1 0,53 0,92 £ 0,06 23,2+0,7
CT2 0,58 1,03+ 0,04 258+1,3
CT3 0,55 1,01 + 0,03 25,4+0,8
CV% 3,44 3,46

LSDo,05 0,08 1,94

3.3. Evaluating the economic efficiency of growing cabbage in Thach Lien commune

The use of biochar in combination with manure to grow cabbage has contributed
significantly to improve efficiency and economic value for households (Table 10). Due to
the reduction of input costs, net profit was the highest among the three experimental

treatments (88,548,000 VND / ha).
Table 10. Economic efficiency of cabbage cultivation

F Total expenditure | Total revenue | Net earnings | Rate

(VND / ha (VND / ha) (VND / ha) coefficients
CT1 91.200.000 162.120.000 70.920.000 1,78
CT2 93.200.000 180.250.000 87.050.000 1,93
CT3 89.392.000 177.940.000 88.548.000 1,99

Note: Cabbage variety: VND 10,000,000 / ha. Pesticides: 2,000,000 VND / ha.
Selling price of cabbage: 7,000 VND / kg.

4. Conclusion

Studied Biochar samples feature high pH and carbon, this improved the quality of
acidic soil and increased yield of cabbage in Thach Liencommunes and Ha Tinh. The
formulas supplemented biochar affected actively on soil pH, nutrient and carbon. The
formulas with the both biochar and fertilizer (CT2 and CT3) increased the number of
leaves, leaf length, canopy width and cabbage diameter compared to the control sample
(CT1). The formula including the both biochar and inorganic fertilizers (CT2) gave the
highest actual yield (25.8 + 1.3 tons / ha). In CT3, when inorganic fertilizer reduction
(75% NPK), net profit is the highest among the three formulas (reaching 88,548,000
VND / ha) and the highest interest rate (1.97). Thus, the formula name CT3 supplemented
biochar and reduced NPK to 75% brings the highest economic efficiency between the
formulas. Therefore, the formula contains biochar and fertilizers that help increase the
nutrient absorption capacity in plant roots and leaf stems. Thus, the soil added biochar
contributes to soil quality improvement and crop productivity.
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