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LOI NOI PAU

Hoi nghi Khoa hoc Quéc gia vé “Quan Iy méi truong va phat trién tai nguyén
thién nhién 2026” (Environmental Management and Natural Resources Develop-
ment - EMNR 2026) duoc t6 chirc vao ngay 16 thang 01 niam 2026 tai Truong Dai
hoc M6 - Dia chat, Ha Noi. Hoi nghi do Truong Dai hoc Mo - Dia chat phdi hop
cung cac don vi dbi tac trong va ngoai nudc dong to chirc.

Ban T6 chirc Hoi nghi da nhén dugc 50 bao céo cua cac nha khoa hoc trong
ca nudc gli dén Hoi nghi. Cac bai bao khoa hoc ding trong tuyén tap nay trinh
bay nhitng két qua nghién ctru vé cac linh vuc:

«% Nhitng van dé hién nay trong quan 1y moi trudng va phat trién tai nguyén;

% Cac cong nghé tién tién trong bao vé va quan tric mdi truong;

% Dénh gia tic dong moi truong va quan 1y bén viing tai nguyén dia chat;

% Cong nghé tai ché va xur 1y chat thai;

% Danh gia tai bién moi truong va rii ro;

% M0 hinh h6éa méi trudng va cac cong cu quan ly;

% Gi4o duc va truyén thong moi truong;

< An ninh mdi truong va cac van dé an toan.

Ban T6 chirc hy vong rang, Hoi nghi khong chi 13 dién dan dé cac nha khoa
hoc chia sé, thao luan nhitng két qua nghién ciru moi vé cac linh vyc méi truong
n6i chung ma con 1a dip dé cac to chic, ca nhan gip gd, trao ddi, hop tac nhim
nang cao hiéu qua hoat dong khoa hoc va cong ngh¢ trong cac linh vuc chuyén
mon.

Trong qua trinh chuin bj t6 chirc Hoi nghi, Ban T chire d3 nhan duoc sy hd
tro ca vé tinh than va vat chit cua cac to chitc va ca nhan. Ban T6 chtc Hoi nghi
xin giri t6i cac don vi va ca nhan 101 cam on sau sic vé sy tng ho, gitip d& quy bau

do.

il



MUC LUC

PHAN 1: QUAN LY TAI NGUYEN VA MOI TRUONG

Mo phong cac tran 1 dac biét 16n trén Iuu vuc song Pa dua trén mo hinh tich hop khi
tugng—thuy vin WEHY-WRF

TrAN ANN QUAT ceevevviririeeecrenereseseseseeesesesesescsssssssssssssessassessssssssesssssessasassssssssssssssnsases 2
Nghién ciru bién doi khong gian va xu thé dai han cta lugng mua trén luu vye song Nhué
- bay giai doan 1961 — 2019

Tran Anh Quéin, Nguy&n Thi HONE NOC c.cveveeeererererererereseserssesesessssesesessssesesesssese 15
Phan tich, danh gia dién bién ngudn nudc séng Hiru Trach trudce va sau khi ¢ cong trinh
thiry dién Binh Dién

Pd Cao Cuong, Tran Thanh L&, Pham Khanh Huy, Nguyén Vin Binh ................ 27
Danh gia tac dong cua vi¢c khai thac st dung nude va van hanh cong trinh thuy dién Binh
Pién dén ngudn nudc, moi truong va cac ddi tugng khai thac, sir dung nudc khac cé lién

quan trong khu vuc

Tran Thanh L&, D8 CA0 CUONEG ..cueeeverereerererereereseseresesesssssesesssssesessssesesessssssesessssess 35
Nghién ctru anh huéng cta khi phong xa radon dén méi trudng khu vuc moé dong Sin
Quyén, Lao Cai

Nguyén Vin Diing, Nguyén Thi Thu TIang.........cceeeeeereeeerererereresesesesssesesesesssessssenes 45

Phén tich su bién dong cac chi s6 sinh thai - méi truong sir dung anh vién tham Sentinel-
2 phuc vu danh gia nguy co xay ra tai bién

Pao Minh Nhut, Phan Thi Mai Hoa, Nguy&n QUuoc Phi.........ccceverrererererrerereressenenes 53
banh gia mirc d§ anh hudng cua cac yéu t6 dia hinh dén hién tuong trugt 16 tai khu vuc
Quang Ninh - L¢ Thuy, tinh Quang Tri

Pao Minh Nhuyt, Phan Thi Mai Hoa, Nguy&n QUoc Phi........cceeeereeesreeessesessnsessesnne 64
Nghién ciru vé kha ning xay ra va cac tinh chat ctia han han chp nhoang (flash drought)

tai Viét Nam trong hai thap ky qua

NGUYEN Thi NZOC MF cecverererrrerererersesesesesssesessssssssssssssesessssssssssssssssesssesssssssssssesssssssens 75
Anh huong cta ENSO t6i han han chép nhoang (flash drought) & Viét Nam
NGUYEN Thi NZOC MF cecrerererrrerereressesesesesssesessssssssssssesesessssssssssssssssesesessssssssssssesesesssens 90

Danh gia cc ngudn thai tic dong dén tai nguyén nudc dudi dat khu vuc Dak Nong va dé

Xudt giai phap quéan ly



Tran Thi Thanh Thuy, Pham Thi Thanh Hai, Té6 Nguyén Hong Nhung.............. 102
Hién trang méi truong phong xa khu vuc mé Poéng Pao, tinh Lai Chau

Nguyén Quang Minh, Vii TEUONE SOM.....ccererererererererersssesesesesesesersssssssssssesesessssssns 111
Dbanh gia x6i 16 long song du an khai thac cat soi tai 4 diém khu vuc Nghia L9, Van Chén,
tinh Lao Cai

Nguyén Quang Minh, Pao Trung Thanh, Nguyén Quéc Phi, Pham Khanh Huy 125
Xéc dinh lugng bd cép tir nude mua cho tang chita nudc dudi dit Holocen dong bang

song Hong

Lé Viét Hung, Tran Thanh L&, Phing Thi Linh ........c.coeueeeerererererreresesessesesesesenes 138
Quan Iy va khai thac tai nguyén sinh vt bién dao cua triéu Nguyén giai doan 1802-1858
Dinh Thi HAi DUGNIE ..cvveerreerererereressesesesessssessssesessessssessssessssesessessssessssessssesssssseses 148

Co so khoa hoc hoan thién chinh sach dong cira mé nham dép tmg yéu cau khai thac
khodng san bén viing va bao vé méi truong

Quich Pirc Tin, Hoang Nam, NGUYEN Thi CHC ..vevevererererrerererererereresesesesesesesesesesens 158
PHAN 2: SINH THAI MOI TRUONG VA PHAT TRIEN BEN VUNG

Kinh té tuan hoan trong quan 1y chat thai khai khoang: xu hudng phat trién va tiém ning
ap dung cho Viét Nam

Nguyén Phwong Dong, Vii Thi Lan Anh, Pham Minh Khéi, Nguyén Thi Hoa.... 170
Ung dung mé hinh DPSIR trong danh gia thuc trang van chuyén khoang san trén song,
hd va 6 nhiém méi truong nudc tai mot sb6 khu vuc & Viét Nam

Tran Thi Ngoc, Phan Thi Mai Hoa, Nguyén Thi Hoa, Ping Thi Ngoc Thiiy, Nguyén
THi HOME....vecvevevererereresesesesessesesesessessssssssessssssasessssssesesssssassssssssessssssssasssssessessseseses 180
Panh gia tac dong dén moi truong khong khi do hoat dong khai thac, ché bién da voi tai

mot s6 moé khu vuc xa Tan Thanh, tinh Ninh Binh

Vii Thi Lan Anh, Tran Thi Ngoc, Nguyén Thi Hoa, Nguyén Phwong Pong ........ 189
Duy bao luong chit thai ran y té nguy hai phat sinh ciia tinh Quang Ninh nam 2030
NZUYEN ML HOR ceerueuerererererereresesesesessssssssesesesesssessssssssssssssssssssssesesssesssesssssesssessssess 201

Nghién ciru ddc diém phéan b tram tich va sinh canh day bién phuc vu phat trién dién gio
ngoai khoi viing bién tir Vinh Hao - La Gi

Pam Viét Qudc, Nguyén Tai Tué, Tran Thi Dung, Pham Lan Anh ...........c.uue.... 211
Phén tich SWOT va dé xudt chién lugc nang cao hiéu qua cong tac 1ap phuong an cai tao,

phuc hoi méi truong cho cac du an khai thac khoang san 19 thién



Tran Thi Ngoc, Ping Thi Ngoc Thuy, Vii Thi Lan Anh 224
Ung dung phuong phap Electre trong lua chon phuong an cai tao phuc hdi méi trudng tai
khu vuc khai thac khoang san, xa Phudc Dinh, tinh Khanh Hoa

Nguyén Thij Ciic, Phan Thi Mai Hoa, Nguyén Quéc Phi, Vii Thi Lan Anh ......... 235
Giai phap chién luoc thuc dy du lich Net Zero tai Cum du lich sinh thai V& Nhai — Than
Sa, thudc phia Bic Viét Nam

Phan Thi Mai Hoa, Vii Thi Lan Anh, Nguyén Thi Ciic 245

Pong cira mo va cai tao, phuc hdi moi trudng sau khai thac than tai Quang Ninh: Nhin tir
quan tri vong doi mé dén cong tac hoan nguyén va chuyén d6i khong gian hau khai thac

Hoang Nam, Nguyén Quéc Phi 254

Danh gia cac tac dong sinh thai cia sinh vat phu du tai ddo Quan Lan dén cong trinh dién
gi6 ngoai khoi tinh Quang Ninh
Tran Thi Thu Hwong, Phing Thi Thu Trang 264

So sanh dic diém hoat do 210Po, kha nang tich iy va mirc d§ nguy hai phong xa khi ti€u
thu Vem Xanh (Perna viridis) va cic nhom loai c4 khac nhau & bién ven b, Lam Ddng,
Viét Nam

Ta Dirc Thinh, Dwong Vin Hao, Hoang Van Hiép, Pham Thi Thanh Xuén ....... 274

Nghién ctru d& xuét giai phap quan Iy méi trudng tai mot sé mo khoang san tai Viét Nam

Nguyén Phwong, Vii Thi Lan Anh, Nguyén Thi Ciic 284

Xay dung co s¢ dit liéu cac hé sinh thai dét ngdp nude khu vuc ven bién Quéng Yén - Cat
Ba

Nguyén Qudc Phi, Nguyén Thi Thanh, Phan Thi Mai Hoa, L& Hiru Hai, Bui Ngoc
Quy 296

Nhimng van dé vé chuyén dbi s6 ing dung trong cac doanh nghiép khai thac khoang san

tai Viét Nam

Néng Viét Hung, Dwong Phi Hung, Nguyén Ngoc Bio, Lé Vin Cong, Nong Viét
Trung, Nguyén Thi Thu Hwong; P6 Manh Cuong; Ha Minh Tho, Nguyén Vin
Hué, Vii Cao Cwdng , Pham Thé Anh, Ngé Thai Vinh .. 307

PHAN 3: NHUNG TIEN BQ MOI TRONG CONG NGHE MOI TRUONG

Phan tich bién dong AQI theo mua va canh bao 6 nhiém khong khi tai khu vuc Pong Bic
tinh Lang Son
Nguyén Thi Hong, Pao Trung Thanh, Nguyén Thi Thu Huyn .......ceeeeeeresreneene 315



Panh gia hiéu qua hé thong USBF str dung gia thé phu vat liéu nano TiO2 bién tinh Eu
trong xtr Iy nudce thai sinh hoat

Nguyén Hoang Diing, Nguyén Hoang Nam, Pao Trung Thanh.........ccccecererervnnne 323
Nghién ctru thu hdi nguyén td dat hiém tir man hinh may tinh xach tay thai

Nguyén Thi Hong, Pao Trung Thanh, Nguyén Thi Anh Thir........cceeverrererereeenes 331
Nghién ctru danh gia ham luong kim loai ning trong tram tich ven bd khu vuc dao Cai
Béu, tinh Quang Ninh

Pao Trung Thanh, Nguyén Thi Hong, Tran Thi NZOC.......ceeeueerererresesresesesesessenns 338
Ung dung mé hinh Mike21 dé danh gia qua trinh lan truyén bun cat va vat chit day do

hoat ddng nao vét tai khu vie Tan Hai qua ctra Ba Pang trén Song Phan, tinh Lam Déng

Nguyén Thi Hoa, Vii Thi Lan Anh, Nguy&n Thi HONG.....ccceceeerererrererererrererereaenes 346
Danh gia chat luong méi truong dat va nude tai mot sd lang nghé tai ché phé lidu
NGUYEN M2l HOA c.ueeeereeerereeenereersesesesesesesesessssssssesesesessssssssesssssssessssssssssssssesessssssnses 355

Xac dinh diém noéng 6 nhiém dau do sy ¢b tau van chuyén khoang san tai hd Théac Ba,
tinh Yén Bai bing mé hinh MIKE 21

Phan Thi Mai Hoa, Tran Thi Ngoc, NGUY&n Thi CUC ....ceuererererererererensereressesenes 365
The application of hydrological approaches for the estimation and evaluation of minimum

flow in the Huong River basin

Vu Thu Hien, Pham Khanh HUy ......uiiiiiiiininnnnnniiiccnnissssneeiiicsssssssssssssisssssssssasens 375
Physicochemical evolution and molecular dynamics analysis of torrefaction porous bio-
char

L& Phil CUONE c..uueeiueiiuinsreinniieicsninsiisssnsssesssessssssssesssssssssssssessessssssssssssesssssssassssassss 384

Xéac dinh céc vi tri xay ra trugt 16 va cac yéu t6 anh huodng tai ddo Cat Ba, thanh phé Hai
Phong str dung anh vién tham da thoi gian

Nguyén Thi Anh Nguyét, Tran Thi Thu Ha, Nguyén Quang Minh, Pao Minh

Nghién ciru mot sd thuat toan hoc may danh gia nguy co xay ra tai bién dia méi truong
khu vuc D6 Son, TP. Hai Phong

Phan Thi Mai Hoa, Nguyén Quéc Phi, Phwong Thi Ngoc, Lé Thi Van Anh, Nguyén
Pirc Thanh, Hoang Minh Thw, Puwong Thi Thanh Hué, Gabin Germon, Amin
Adarzi, Dao Minh NRUT .....cooiiiniiiiniiiniiiniiiniiticnteinnieinienneeineinsecseesnseese 406

banh gia muc d6 6 nhiém nudc mat song Ha Thanh, tinh Binh Dinh st dung cong nghé



GIS va tur liéu vién tham

Nguyén Thi Anh Nguyét, Lé Chan Trung, Trin Anh Tuin, Pham Viét Hong .... 420
Panh gia su phan bd 6 nhidém bui PM10 va PM2.5 tai khu vuc ndi do thanh ph Ha Noi
P56 Thi Thanh Binh, Nguyén Thi Anh Nguyét, Phung Thi Thu Trang, P Manh
DUng, L& Manh AR ..iiiiiiiiiiineiiinietiessnniesssnseisssssssiesssssssssssssssssssssssssssssossanes 431



Available online at http://fenv.edu.vn/EMNR2026
EMNR 2026

Environmental Management and Natural Resources Development

Nghién ctru bién d6i khong gian va xu thé dai han ciia lwong mua trén
lwu vuc song Nhué - Day giai doan 1961 - 2019

Tran Anh Quan'*, Nguyén Thi Hong Ngoc?

'Khoa Moi truong, Truong Dai hoc Mo-Dia chat, Viét Nam

?Khoa Tai nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam, Viét Nam

* Tac gia lién hé
Ho va tén: Tran Anh Quin
Dién thoai: 0366888829

E-mail: quantrananh.humg@gmail.com

Tém tit

Nghién ctru nay tap trung ddnh gia xu thé bién d6i theo khong gian va thoi gian cta lugng
mua trén luu vue séng Nhué - Day, mot tiéu luu vuc quan trong cta hé théng song Hong,
dua trén chudi sb liéu quan tric thuc do tai 10 tram khi tugng thuy van trong giai doan
1961 - 2019. Bang viéc ap dung cac phuong phap thdng ké phi tham sé Mann-Kendall va
udc luong do doc Sen, két qua nghién ciru da chi ra sy phan héa khong gian manh mé cua
luong mua, giam dan tir ving ntii Tay Béc (Kim Boi: 2111 mm/nim) xudng ving dong
bang Pong Nam (Hung Yén: 1571 mm/nam). Vé xu thé thoi gian, 90% s6 tram ghi nhan
xu hudng giam lugng mua trung binh niam, trong d6 tram Ba Vi c6 mirc giam dang ké
nhat (-9.13 mm/nam) véi ¥ nghia thong ké cao. Bén canh d6, cac chi s6 cuc doan nhu
luong mua 16n nhat ngay (Rx1day) va s6 ngdy mua ciing cho thay nhiing bién dong phtc
tap, canh bao nguy co gia ting tinh bt 6n ciia tai nguyén nudc. Két qua nghién ctru cung
cap co s& khoa hoc quan trong cho cong tac quy hoach thiy loi va ng pho voi bién doi
khi hau tai khu vuc.

Tw khéa: Luong mua, Bién déi khi hdu, Mann-Kendall, Luru viec song Nhué - Day, Xu

thé thiy van

15



1. Pit van dé

Bién d6i khi hau (BPKH) dang 1a mot
trong nhitng thach thirc 16n nhét cia thé ky
21, tac dong sau sic dén vong tuan hoan
nude va ché do thuy vin trén toan cau. Tai
Viét Nam, mét trong nhiing qudc gia chiu
anh huong ning né nhat cia BDKH, céac
biéu hién cua su thay ddi thoi tiét cuc doan
ngay cang trd nén 10 rét (Bo TNMT, 2020).
Luong mua, yéu to diu vao quan trong
nhit ciia hé thong thity vin, dang c6 nhiing
bién dong that thudng ca vé khong gian va
thoi gian, gdy ra nhiing kho khan 16n cho
cong tac quan ly tai nguyén nudc, phong
chbng thién tai va san xuat nong nghiép
(Pinh Thi Viét Ha, 2023).

Luu vuc song Nhué - Pay ndm ¢ hiru ngan
song Hong, bao gdm dia phan cia TP. Ha
Noi, tinh Hoa Binh, Ha Nam, Nam Binh va
Ninh Binh (Hoang Thi An & Tran Thuy
Nhung, 2022). Pay 1a ving kinh té trong
diém nhung ciing 1a khu vuc nhay cam véi
cac van dé ngdp lut va han han. Mac du da
¢6 nhiéu nghién ctru vé khi tuong thuy vin
khu vuc Béc B9, nhung mdt danh gia chi
tiét, cap nhat v6i chudi s6 liéu dai han (gan
60 nam) chuyén biét cho luu vuc Nhué -
Day van con 1a mot khoang trong can bd
Kkhuyét.

Nghién ctru nay nham muc tiéu: (1) Xac

dinh dic diém phéan bd lugng mua theo
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khong gian trén toan luu vuc; (2) Phén tich
xu thé bién d6i dai han ctia tong luong mua
nam; va (3) Panh gia su thay doi cua cac
didc trung mua cyc doan va phan bd mua
vu. Két qua nghién ctru s& gop phan lam
sang t0 quy luat dién bién ngudén nudc
mua, phuc vu thiét thuc cho cac kich ban
quy hoach tuéi ti€u va thoat nude do thi..
2. Dir liéu va phuwong phap nghién ciru
2.1. Khu vuc nghién ciru

Luu vuc song Nhué - Pay c6 dic diém dia
hinh nghiéng theo hudng Tay Béic — Dong
Nam. Phia Tay va Ty Béc 1a ving nui va
trung du (thudc Hoa Binh, Ba Vi) c6 d) cao

l6m, dong vai tro 1a suon don gié (Hinh 1).
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Hinh 1. Mang luwéi song Nhué - Day
va dia hinh khu vuc xung quanh
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Bang 1. Cdc tram do mwa dwoc swr dung trong nghién ciru

Phia Dong va Pong Nam la ving dong
bang chau thd séng Hong thap triing.

2.2. Dir liéu

Nghién ctru st dung chudi s liéu lugng
mua ngay tai 10 tram khi tuong thuy van
phan bé trong va 1an can luu vuc nghién
ctru, dai dién cho céc tiéu vung khi hau dic
trung tr mién ndi, ban son dia dén khu vuc
dong bang. Dir liéu dugc cung cip boi
Téng cuc Khi tugng Thuy van, véi do dai
chudi lién tuc tir ndm 1961 dén ndm 2019.
Trudc khi dua vao phéan tich, bo s6 liéu da
dugc kiém tra chat lugng nham dam bao
tinh tin cay va kha nang so sanh theo thoi
gian. Cac bude xir Iy bao gom kiém tra tinh
day du cua chudi sb liéu, phat hién va loai
bo cac gia tri ngoai lai (outliers) cling nhu
cac sai sO tho phat sinh trong qua trinh
quan trac va luu trir dit liéu. Pong thoi, tinh

dong nhat ctia chuoi so liéu dugc xem xét

STT | Tram Tinh Vido Kinh @0 | Giai doan | SO nam
1 Ba Vi Ha Noi 21.20°N | 105.42°E | 1963-2019 | 56
2 Chi Né Hoa Binh | 20.48°N | 105.78°E | 1975-2019 | 42
3 Ctc Phuong | Ninh Binh | 20.32°N | 105.61°E | 1995-2019 | 23
4 Ha Pong Ha Noi 20.97°N | 105.78°E | 1975-2011 | 37
5 Hung Yén Hung Yén | 20.66°N | 106.06°E | 1961-2019 | 59
6 Kim Bo6i Hoa Binh | 20.67°N | 105.53°E | 1975-2019 | 43
7 Nam Dinh Nam Dinh | 20.43°N | 106.17°E | 1961-2019 | 59
8 Nho Quan Ninh Binh | 20.32°N | 105.75°E | 1961-2019 | 59
9 Ninh Binh Ninh Binh | 20.26°N | 105.98°E | 1961-2019 | 59
10 Phu Ly Ha Nam 20.54°N | 105.92°E | 1975-2019 | 45
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dé han ché anh hudng cua céac thay ddi phi
khi hau nhu dich chuyén vj tri tram, thay
d6i thiét bi do hoac diéu kién quan tric. Chi
cac chudi sd liéu dat yéu cau vé chét luong
va tinh 6n dinh méi duoc sir dung trong cac
phan tich tiép theo.

2.2. Phuong phap nghién ciru

a. Phan tich xu thé bién déi Mann-Kendall

Dé phan tich xu thé bién ddi cua cac bién
khi tuong, nghién ctru di sir dung két hop
kiém dinh xu thé Mann—Kendall va uéc
luong d6 ddc Sen (Sen’s Slope Estimator)
dé xac dinh va dinh luong xu thé trong
chudi thoi gian khi hau (nhiét do, luong
mua). Pay 1a cac phuong phap phi tham sb,
¢6 do tin cay cao ddi véi céac bo s6 lidu moi
truong thuong ton tai phan bd khong
chuan, gia tri ngoai lai va dir liéu thiéu
(Kerketta & Singh, 2020).

Kiém dinh xu thé Mann—Kendall 13 mot



phuong phap théng ké phi tham s6 (Ken-
dall, 1975; Mann, 1945), dugc st dung dé
phat hién sy ton tai cua xu thé don diéu
tang hodc giam trong chudi sé liéu theo
thoi gian ma khong can gia dinh trude dang
phan bé cua dir liéu. Phuong phéap nay dic
biét pht hop dé phan tich cac bién khi hau
nho tinh it nhay cam vai cac gia tri ngoai
lai va kha ning xtr 1y tot cac chudi dit lidu
0 cAu tric khong déu hodc bj thiéu sb liéu
(Diress & Bedada, 2021). Thong ké kiém
dinh Mann—Kendall (S) dugc xac dinh
theo cong thirc:

S =3, X1 Sign(x; — x;) (1)
Sign(x; — x;) =
-1 for (xl- - xj) <0 @)

0 for (xl- - xj) =0
1 for (xi - xj) >0

O day, n la d6 dai cua chudi s6 liéu; x; va
x; lan luot 1a cac gia tri quan tric tai thoi
diém j va i. Gia tri cua théng ké S duong
biéu thi xu thé ting, trong khi gia tri S 4m
biéu thi xu thé giam cua chudi s6 liéu theo
thoi gian. DAi véi chudi s lidu co n >10,
thong ké S duge xap xi bang phan bd chuan

véi ky vong va phuong sai dugc xac dinh

nhu sau:
E[S]=0
Var(s) = s(n—=1C2n+5) — Xl te(t — 1Dt +5)

18

Trong d6, p 1a sé nhém gia tri tring nhau
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(tied groups), t; 1a sd quan sat trong nhom
trang thir k, va ky hiéu sign (Z) biéu thi
tong cla tat ca cac nhom tring. Truong
hop chudi dit liéu khong ton tai cac gia tri
tring nhau thi thanh phan hiéu chinh nay
c6 thé dugc bé qua. Sau khi xac dinh
phuong sai Var(S), théng ké kiém dinh
chuan héa Z,,, duoc tinh theo cong thic:

s—1
[JVar(S) lfS >0 (5)
ZMK={ 0ifS=0

s+1

W)

Gia tri thong ké chuan hoa Z,, tuan theo

ifS<0

phan bd chuan tic véi trung binh bang 0 va
phuong sai bang 1, va dugc s dung dé
danh gid mirc d6 ¥ nghia thong ké cua xu
thé. Kiém dinh gia thuyét khong HOH_OHO
(khong ton tai xu thé) duoc thuc hién béng
cach so sanh gia tri Zy, voi gia tri téi han
Zo/2 cta phan bd chuan hai phia tai cac
muc y nghia o=1 %, o=5 % va o=10%.
Trong kiém dinh hai phia, gia thuyét khong
HO dugc chap nhan (tic 1a khong ton tai xu
thé) néu gia tri Z,, nam trong khoang —
Z1-a/2 dén Z1-0/2; khi d6 gia thuyét ddi
H1 bi bac bo.

b. Uéc heong dé doc Sen
Udc lugng d6 doc Sen dugc sir dung(g’f:
dinh luong muc d6 (cuong dd) cua xu thé

don diéu da duoc phat hién thong qua kiéhh
dinh Mann—-Kendall. Day ciing 1a mot
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phuong phap phi tham s6 (Sen, 1968),

trong do do dbc Sen duge xac dinh 1a trung
vi clia tit ca cac do ddc tinh toan giira timg
cip diém dir liéu trong chudi thoi gian theo
cong thuc:

Xi— X
B; = Median [ﬁ] v (k<))

voii=1,2,..., N, trong d6 x; va x; la cac gia .

tri quan tric tai thoi diém jvak vaNla

tong sO cap gia tri X; va x;, co thé duogc tao
ra trong chudi s6 liéu. Gia tri p duong bicu

thi xu thé ting, trong khi gi4 tri p Am biéu Hinh 2. Phan b6 lwgng mwa trung
binh ndm trén luu vyc

thi xu thé giam cua chudi s6 liéu theo thoi

gian. g
c. Tuong quan Pearson . R
[ T o 1]
+
|
|

cHiNg
§

Phan tich twong quan Pearson dugc ap

dung dé danh gia mirc do lién két va dong

NAVDINH

pha bién dong luong mua gilta cac tram woore

e

quan tric. Két qua phan tich tvong quan

o 250 500 750 1000 250 1500 50 2000
Luang mua (mm)

cho phép xem xét tinh nhat quan khong i
Hinh 3. So sanh tong lwong muwa

gian cia xu thé bién doi lugng mua trong . . 2
. o ) trung binh nam giita cdc tram
toan luu vuc, dong thoi ho trg viéc nhan R A ax N <l
i . DR mua khong phan bo dong déu ma hinh
dién cac ticu vung c6 dic di€m bién dong .
A - A thanh céc gradient gidm dan theo hudng
twong dong hodc khac biét ro rét. )
i Tay Bac — Dong Nam va Tay — Bong, phan
3. Két qua va thio luin _ )
anh su chuyén tiép tur khu vuce nui cao, ban
3.1. Su phian héa khéng gian cia luwgng ) , \ . ,
son dia xudng vung dong bang chau tho
mua va vai tro cia dia hinh . . .
] thap va bang phang.
Két qua phan tich khong gian lugng mua , ]
) , Phan bo mua trén luu vuc (Hinh 3) trén dia
trung binh nam (Hinh 2) cho thay che¢ do .
hinh khu vuc (Hinh 1) cho cho thay hi¢u
mua trén luu vuc song Nhué¢ — By co su . .
; ung chan gio6 dia hinh trong viéc hinh thanh
phén hoa khong gian rat rd rét va chiu chi
. L cac tam mua 16n ¢ thuong Ivu. Khu vyc
phoi manh mé boi yéu to dia hinh. Luong ] . )
nti Hoa Binh — Ba Vi, nam & suon don gio
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Hinh 4. Bién trinh va xu thé lwong
muwa toan luwu vue (1961-2019)

BAVI{

HUNGYEN |

NINHBINH {

KIMBOI

NHOGUAN {

PHULY {

CUCPHUONG {

S B o 5 o
Mc thay d8i (mminam)

Hinh 5. Biéu dé d¢ doc Sen thé hi¢n
mirc tdng/giam tai cdc tram

ctia hé thong dia hinh Tay Bic mo rong va
khdi nui Ba Vi, ghi nhan lugng mua vuot
tro1 so voi phﬁn con lai ctia luu vue. Cu thé,
cac tram Kim B6i (2111 mm) va Ba Vi
(1914 mm) c6 tong luong mua trung binh
nim cao nhat, phan anh qué trinh ning
cudng bic cac khéi khong khi am trong
hoan luu gi6 mua Tay Nam, lam tang
cuong qua trinh ngung két va hinh thanh
mua.

Nguoc lai, khi cac khdi khi tiép tuc di
chuyén vé phia Pong va Pong Nam, luong
am sin c6 trong khi quyén da bi tiéu hao

dang ké trong qua trinh mua ¢ thuong luu.
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Pong thoi, dia hinh dong bang chau tho
thap va twong d6i bang phang khong con
dong vai tro kich hoat mua dia hinh. Do do,
luong mua tai cic tram dong bang nhu
Hung Yén chi dat khoang 1571 mm, thap
hon Kim Béi t6i 540 mm, tuong duong
khoang 25% tong lugng mwa nim. Sy suy
giam nay phan anh rd nét hi¢u ting “bong
mua” (rain shadow) & quy mo Iuu vuc.

Su chénh léch 16n vé lugng mua dau vao
gitra thugng luu va ha luu kéo theo nhiing
h¢é qua thuy van — quan ly nudc quan trong.
Trong khi khu vuc thuong luu phai d6i mat
véi nguy co 1l 1én nhanh, bién d dao dong
dong chay 16n va yéu cau tiéu thoat Iii khan
cép, thi khu vuc ha luu lai chiu ap lyc ngap
ing kéo dai do dia hinh thap, kha ning
thoat nude han ché va phu thude nhiéu vao
diéu tiét nhan tao.

3.2. Xu thé bién dong lwong mura dai han
Phan tich bién trinh thoi gian luong mua
trung binh toan luu vyuc (Hinh 4), két hop
v6i két qua kiém dinh Mann—Kendall va
uée luong d6 doc Sen tai timg tram (Bang
2), cho thay tin hiéu nhat quan vé luwong
mua nam trén luu vuc song Nhué — Pay co
xu thé suy giam trong giai doan 1961—
2019.

Xu thé suy giam thé hién rd nét nhat tai cac
tram vung sinh thuy. Tram Ba Vi, dai dién

cho khu vuc nti cao dau ngudn, ghi nhan
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Bing 2. Két qud kiém nghi¢m xu thé Mann-Kendall va dg déc Sen

Tram Z-score P-value Sen's Slope (mm/nim) Panh gii xu thé
Ba Vi -2.83 0.005 -9.13 Giam manh
Chi Né -0.98 0.329 -6.16 Giam
Hung Yén -1.74 0.082 -5.22 Giam nhe
Ha Pong -1.27 0.205 -5.13 Giam

Nam Dinh -1.41 0.158 -4.03 Giam

Ninh Binh -1.43 0.154 -3.70 Giam

Kim Béi -0.46 0.645 -3.15 Giam nhe
Nho Quan -0.81 0.417 -2.41 Giam nhe
Phu Ly -0.49 0.625 -1.88 Giam nhe
Cuc Phuong +0.90  0.369 +12.68 Téng

muc giam manh nhét v6i do doc Sen dat
—9,13 mm/nim va c6 y nghia thong ké rat
cao (P < 0,01). Piéu nay ham ¥ rang chi
riéng trong vong khoang 50 nidm, lugng
mua trung binh nam tai khu vyc nay da
giam xap xi 450 mm. Su suy giam tai ving
sinh thuy la dac biét dang quan ngai, boi
day 1a khu vuc dong vai trd cung cip nudc
chu dao cho toan bo hé théng song Pay —
Nhué.

Tai khu vuc dong bang, cac tram nhu Hung
Yén va Ha Pong ciing ghi nhan xu thé
giam véi mac do khoang 40-50 mm méi
thap ky. Mic du mic y nghia théng ké
chua cao (P dao dong tir 0,08 dén 0,20), su
nhét quan vé ddu Am cua do ddc Sen tai hau
hét cac tram (9/10 tram) cho thiy day

khong phai 1a dao dong ngau nhién cyc bd

21

ma 12 mot xu thé mang tinh khu vuc (re-
gional trend). Xu thé nay phan anh sy thay
d6i nén cia ché do mua trong bdi canh bién
d6i khi hau va c6 kha ning lam gia ting rui
ro thiéu hut ngudn nudce trong dai han.
bac biét tai tram Ctc Phuong, noi ghi nhan
xu thé ting luong mua véi do doc +12,68
mm/nam. Tuy nhién, chudi sd liéu tai tram
nay chi bat du tir nam 1995. Giai doan nay
tring véi mot s6 pha mua 16n bat thuong
trong thap ky 20002010 ¢ mién Béc Viét
Nam. Do d6, xu thé ting tai Cuc Phuong
c¢6 thé phan anh bién dong khi hau ngin
han (climate variability) hon 1a mot xu thé
bién d6i dai han 6n dinh (climate change
trend).

3.3. Bién dong lién thap ky va su dich

chuyén cheé dp mua
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Hinh 6. Bién dong lwong mwa trung binh qua cdc thip ky

Lugng mua (mm)
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Thang

Hinh 7. Phéin phéi lwong mua thing

Phan tich luong mua theo tung thap ky
(Hinh 6) lam 15 hon ban chét cia xu thé
suy giam dai han. Két qua cho thiy cac
thap ky 1960 va 1970 1a giai doan 4m uét
nhét trong chudi quan tric, véi luong mua
trung binh nim cao va tuong ddi 6n dinh.
Tu thap ky 1990 tr¢ di, lugng mua c6 xu
hudng giam 10 rét, dac biét trong giai doan

2010-2019, khi mirc tham hut mua tré nén
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rd rang trén toan luu vuc.

Xét theo phan phbi mua (Hinh 7), ché do
mua trén luu vuc van duy tri dac trung mét
dinh 10 rét, tap trung vao cac thang 7-8.
Tuy nhién, hinh dang phan phdi mua cho
thdy sy khac biét dang ké gitta cac tiéu
vung. Cac tram vung ndi nhu Ba Vi va Kim
Bo6i ¢6 dinh mua nhon hon, phan anh

cuong d6 mua 16n trong thoi gian ngin.
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Hinh 8: Bién dong lwgng mwa cuc tri (Rx1day)

Ma trén tuong quan khong gian lugng mua nam
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Hinh 9: Ma trdn twong quan khong gian lwong mwa nam

Dic diém nay 1y giai tai sao cac luu vuc
thuong ngudn nhu séng Boi hay song Day
thuong xuét hién 1d 1én nhanh va 1d quét
cuc bd. Trong khi d6, ving dong bang chiu
tac dong chu yéu cua ngdp lut dién rdng,
véi thoi gian ti€u thoat kéo dai do dia hinh
thip va mang ludi thoat nudc han ché.

3.4. Bién dong mua cuc tri
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1.0

-0.6

0.0

NHOQUAN -

Két qua phén tich s6 ngay mua trung binh
nam (Hinh 8) va luong mua ngay 16n nhat
(Rx1day, Hinh 9) cho thiy sy twong phan
1d rét gitta xu thé suy giam cua tan sut
mua va su duy tri, thdm chi gia ting, cua
cuong do cac su kién mua cuc doan. biéu
nay phan anh sy ton tai ctia nghich 1y khi

hau, trong d6 Iugng mua c¢6 xu hudng tap



trung vao it ngay hon nhung véi cudong 4o
l6n hon, lam gia tdng nguy co cac hién
tugng thoi tiét cuc doan lién quan dén mura.
S6 ngay mua giam dan theo thoi gian, thé
hién qua dudng xu thé 4m (P < 0.05), cho
théy tan sut xuét hién cac tran mua — dic
biét 1a mua nho va mua vira — dang giam.
Diéu nay lam gia ting nguy co han han khi
tugng va kéo dai cac giai doan kho han,
nhét 1a trong mua khé. Nguoc lai, chi sb
Rx1day dao dong manh véi bién d6 16m va
khong cho théy xu thé giam r0 rét, tham chi
tai mot so giai doan con c6 xu hudng ting.
Co ché vat 1y ciia hién tuong nay c6 thé
duogc 1y giai thong qua méi quan hé Clau-
sius—Clapeyron, khi nhiét do khi quyén
tang, kha nang chua hoi nudc cta khong
khi ciing ting theo. Hé qua la khi quyén
can thoi gian tich ty am lau hon dé dat
trang thai bio hoa, dan dén sb ngay khong
mua kéo dai hon. Tuy nhién, khi diéu kién
d6i luu di manh va mwa xay ra, luong hoi
nudc tich tu s€ dugc gidi phong trong thoi
gian ngan, tao nén cac trin mua c6 cudng
do rat 16n.

Két qua nay cho thdy luu vuc song Nhué —
Pay dang phai d6i mat véi rii ro kép: han
han c¢6 xu hudng gia ting vé tan suit va
thoi gian kéo dai, trong khi nguy co ngap
lut do mua 16n cyc doan van khong suy

giam, tham chi c6 thé trd nén nghiém trong
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hon trong bdi canh d6 thi hoa nhanh va suy
giam kha nang tham tu nhién.

3.5. Phén b khong gian ciia ché do mua
Ma trén tuong quan khong gian lugng mua
nam giira cac tram (Hinh 9) cho thy hé sb
tuong quan Pearson nhin chung kha cao,
véi da sd cap tram c6 gia tri r > 0,6. Mot sb
cdp tram c6 muc twong quan rat manh, nhu
Nho Quan — Chi Né (r = 0,77) hay Phu Ly
— Nam Binh (r = 0,73). Diéu nay khing
dinh ché d6 mua trén toan luu vuc chiu su
chi phdi nhat quan ciia cac hé thong hoan
lwu khi quyén quy mo 16n, dic biét 1a gio
mua.

Tuy nhién, sy suy gidm manh mé va cé y
nghia thong ké cao tai tram Ba Vi cho thiy
ngoai tac dong cua hoan luu quy mo 16n,
céc yéu to dia phuong ciing c6 thé dong vai
tro diéu chinh quan trong ddi véi ché do
mua. Nhiing thay d6i vé 10p phu rimg, gia
tang d6 thi hoa ¢ khu vuc chan nti va bién
d6i sir dung dat c6 kha ning lam thay ddi
can bang niang luong bé mit va qua trinh
dbi luu dia phuong, tir d6 tac dong dén
luong mua. Pay 1a goi y quan trong cho
cac nghién ciru tiép theo, nham tach biét
vai tro tuong d6i cua bién d6i khi hau quy
mo 16n va céc tac dong nhan sinh & quy mo
dia phuong.

Két luan

Phan tich chudi sb liéu khi tuong thuy vin



dai han giai doan 1961-2019 da cho phép
nhan dién mot cach hé théng cac dac trung
khong gian va xu thé bién doi cua luong
mua trén luu vuc song Nhué — Pay. Két
qua nghién ctru cho thay ché d6 mua trén
luu vuc c6 sy phan héa khong gian 16 rét
va chiu chi phdi manh mé bai diéu kién dia
hinh, thé hién qua gradient giam lwong
mua tir vung sinh thuy phia Tay, noi c6 dia
hinh nui cao va ban son dia (Kim B6i, Ba
Vi), xudng khu vuc ha luu dong bang phia
bong va Pong Nam (Hung Yén, Nam
Dinh).

Xét vé xu thé dai han, luong mua nam trén
toan luu vuc c6 dau hidu suy giam tuong
dbi nhat quan. Xu thé nay dugc thé hién rd
nhét tai tram Ba Vi — dai dién cho khu vuc
dau ngudn — véi muc giam c6 ¥y nghia
thong ké cao (-9,13 mm/nam), déng thoi
duoc cung cd boi sy xuit hién cua xu
huéng giam tai phan 16n cac tram quan tric
con lai. Sy dong pha ciia xu thé suy giam
trén pham vi luu vuc cho thay day 1a mot
dic diém mang tinh khu vye, phan anh sy
thay d6i nén ctia ché d6 mwa hon la cac dao
dong ngau nhién cuc bo.

Bén canh sy suy giam cua tong lugng mua,
nghién ctu ciing chi ra sy dich chuyén
dang keé trong cau trac mua theo thoi gian.
Cu thé, s6 ngay mua trung binh niam c6 xu

huéng giam, trong khi cuong d cac su
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kién mua cuc doan nge"m han, dai dién boi
chi s6 Rx1day, khong cho thay xu thé giam
tuong tmg va van duy tri mic dao dong
16n. Su két hop nay cho thdy ché d6 mua
trén luu vie dang chuyén dich theo huéng
it ngay mua hon nhung tap trung cuong do
cao hon trong cac sy kién riéng 1¢, 1am gia
tang tinh bét dinh ctia ngudn nudc mua va

muc do rui ro thiy van.
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