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Drought is a natural hazard that has a strong impact on production and
human activities, especially in agriculture. The purpose of the study is
to show the extent to which drought will occur in the future. The
research simulates drought hazards under current and future conditions
using MIKE NAM and MIKE BASIN software. The study results show
that climate change will cause important changes in areas at risk of
medium and long-term drought, increasing the number of areas at high
risk of drought from now to 2030. Two major areas facing water
shortage are Muong Lat district and the north of the Ma river basin. The
reason indicated is that the amount of rain in the future has a sharp
decrease in the dry season.
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Han han 1a hiém hoa thién nhién gay ra tac dong manh toi hoat dong
san Xuat va con nguoi, dac biét trong ndng nghiép. Muc dich cua
nghién cau 12 nham chi ra mic ¢ han xay ra trong tuong lai. Nghién
ctiru md phong hiém hoa han han dudi diéu kién hién tai va tuong lai
bang phan mém MIKE NAM va MIKE BASIN. Két qua nghién cau
cho thay, sy thay d6i khi hau s& tao ra nhiing thay ddi quan trong trong
céc khu vyc ¢6 nguy co han han trung va dai han, lam ting sé lugng
céc khu vuc hiém hoa cao tir nay téi nam 2030. Hai khu vuc 16n phai
dbi mat vai tinh trang thiéu nude d6 1a huyén Muong Lét va khu vuc
phia bic cua luu vuc séng Ma. Nguyén nhan duoc chi ra 1a do luong
mua trong twong lai ¢o6 sy giam manh vao mua khé.
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1. Gigi thiéu

Han héan 12 mot hién tuong thoi tiét thé hién qua sy thiéu hut luong nude trong mot khoang
thoi gian trong ndm do lwong mua it hon binh thuong hoic khai thac qua mirc [1], [2]. Mdi hiém
hoa nay c6 xu hudng xay ra thuong xuyén va nghiém trong hon ¢ cac kiéu ving khi hau khac
nhau, dic biét 12 viing can nhiét déi, dan dén sy thay d6i tham thuc vat, anh huéng toi canh téc
ndng nghiép va cac vin dé moi trudng - xa hoi khac [3]-[5]. Cac dot han han thuong duoc dic
trung boi nhidu dic diém bao gom thoi gian giita cac dot han han, cudng do cao diém, tan suat va
muc d6 nghiém trong [6]. Mbi dic diém nay c6 thé tac dong dén mai truong theo nhirng céch rat
khac nhau. Vi dy, han han nghiém trong, ngay ca trong thoi gian ngan, s& co tac dong tham khéc
dén ndng nghiép trong cac giai doan sinh truéng cua cdy trong. Nguoc lai, han han nhe va vira
Vi thoi gian kéo dai s& gay ra nhiing hau qua tan pha dbi véi hé sinh thai va ngudn cung cap
nudc [7].

O mat s6 tinh trong ca nudc, trong nhitng nam gan day, han han, xam nhap man dugc ghi
nhan xay ra tai ving dong bang ven bién sdng M4 [8], song Ca [9], ctra Ba Lat, Ninh Co va Pay
[10], ha du séng Hong [11]. Nhiing hién tuong nay da anh huong rat Ién dén doi sdng sinh hoat
clia nguoi dan, dic biét trong nhitng nim dudi anh huong cua El Nino thi mdi quan hé gitra han
han va xam nhap man cang thé hién 6 tac dong cua nd [8]. Hién tuong thiéu nudc xay ra do
nhiéu nguyén nhan khac nhau, nhung nguyén nhan cha yéu duoc chi ra 1a do bién doi khi hau. Cu
thé hon, luong mua c6 thé ting hoic giam va phan bd khong dong déu, 1am thay déi luong nudc
ngam trong luu vuc séng cling nhu trong dat lién. Ngoai ra, tinh trang thiéu nudc co thé 1a do
muc nudc sdng ving ha du bi ha thip dan toi cac cong trinh kho lay nuéc va xam nhap man sau
hon, nhit 12 vao thoi ky sir dung nudc gia ting nhu trudng hop ¢ ha du séng Hong - Thai Binh
[11]. Bén canh d6, ngudn nudc ngot duoc dy bao c¢6 xu hudng khan hiém tai 120 khu thay loi
thugc Bong bang séng Ciru Long (PBSCL) vao mua kho tir mic khoang 4,0 ti m® hang nam 1én
t6i 4,8 ti m® vao nam 2030 va 5,0 ti m® vao nim 2050. Mt khac, nhu cau sir dung nudc ngot
dugc dy bao s& ngay cang 16n, nhu & PBSCL véi gid tri hién trang vao khoang 22,8 ti m®, s& ting
I&n 28,6 ti m® vao nam 2030 va 29,2 ti m® vao nam 2050.

Tai luu vuc song M3, mua ¢ bién dong 1on, luong mua khong nhiéu, mia mwa dén muon va
két thdc som nén thuong xay ra khd han thiéu nuéc trong vu Pong Xuan ciing nhu vu Hé Thu. Vu
Pong Xuan han han trén dién rong Xay ra vao cac nam 1993, 2003, 2004, 2005, 2007, 2008 va
2009, lugng nuéc thiéu hut tir 30 — 80 %, c6 noi 45 ngay lién tuc khéng hé c6 mua. Vu Dong Xuan
2010 — 2011 xay ra khd han thiéu nu6c trén dién rong do mua mua nam 2010 két thdc sém, lugng
mua chi dat & muc thap hon dén xap xi so véi trung binh nhidu nim. Dac biét muc nude trén séng
M4 trong cac thang vu Pong Xuan nam 2013 — 2014; 2014 - 2015 ludn dao dong & muc thap nhat
so véi cung ky trong lich sir, gay nhiéu kho khan cho viéc lay nuée tudi phuc vu san xuat nong
nghiép. Do d6, viéc phan tich anh huong cac kich ban twong lai nam 2030 va 2050 do anh huong
ctia bién doi khi hau téi luu vuc séng MA mang tinh cap thiét va c6 y nghia 16n cho dia phuong.

2. Phuwong phap nghién ciru
2.1. Khu vac nghién ciu

Séng Ma 1a mot trong 10 con sbng 16n nhét ¢ Viét Nam, véi tong dién tich 28.400 km?, trong
d6 17.600 km? trai rong trén 5 tinh cua Viét Nam: Dién Bién, Son La, Hoa Binh, Nghé An va
Thanh Héa. Con séng chay dai 410 km qua Viét Nam, 102 km qua Lao, rdi quay lai Viét Nam d6
ra bién & Vinh Bic Bo. O Viét Nam, sdng M4 bat dau tir phia Nam tinh Dién Bién va két thic &
Cira Hoi - Thanh Héa.

Luu vuc song Ma nim & sudn phia Dong ctia diy Truong Son thudc cuc Bic cua Trung B,
Trung Lao va Tay Béc Béc Bo, trong viing khi hau nhiét déi gié maa (Hinh 1). Nhiét d6 trung binh
trong luu vue song Ma twong d6i cao trong subt ca nam. Nhiét do trung binh duoc ghi nhan tai 14
tram khi tugng trong luu vuc song Ma thay doi theo khong gian tir 20,9 - 23,0°C, phan anh dic
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diém dia hinh va cao do cua cac vi tri. Lvong mwa hang nim 13 dang ké véi gi6 chu yéu tir phia
Nam va Pong Nam trong thang nim dén thang chin. Di liéu lich st dugc ghi lai trong luu vuc sdng
M4 (1961-2007) cho thay mot s6 bién doi didc biét trong diéu kién khi hau véi lugng mua hang nim
14 1.165 - 1.966 mm vé&i 80% lugng mua Xay ra trong miia gié mua (thang 5 dén thang 9).

2.2. Phwong phdp ddnh gida hiém hea hgn han

Nghién ctru da sir dung cdc md hinh han han MIKE Basin/MIKE HYDRO va m6 hinh MIKE
NAM, hay con la md hinh can bang nuéc dya trén dir lidu dau vao 1a sb liéu nude dén tinh tir thay
van tng voi tan suat p = 75 va 85% cho céc tiéu luu vuc, bao gém 31 tiéu luu vuc.

Cac mo hinh MIKE c6 mot s6 wu diém ndi troi so véi cac md hinh khac nhu: (i) lién két voi
GIS, (i) két néi vai cac mo hinh thanh phan khac cia bo MIKE nhu mé hinh thuy dong luc hoc 2
chiéu MIKE 21, mé hinh dong chay nudc dudi dat, dong chay tran bé mit va dong bdc thoat hoi
tham phu. O nghién ctru ndy, MIKE md phong lai cac dau vao méi va so sanh mue d6 hiém hoa
thong qua viéc phan tich 2 chi sb 1a F% (tan suét thiéu hut, ty lé phan trdm cac nam bi thiéu hut
trén téng s6 nam mé phong); Dm%, Dy% (d6 thiéu hut, gia tri thiéu hut cao nhat hang théang,
hang ndm quan sat trong giai doan md phong). F% dugc phan cip trén co s 3 gié tri 0%, 25% va
50% trong khi D% duoc phan cap vai cac gia tri 10% va 25%. F% va D% cang 16n thi mic hiém
hoa cang cao (Bang 1).

Bang 1. Phan logi rui ro hgn han

Hiém hoa Nhu cau nwéc 75% Nhu cau nwéc 85%
Khong c6 hiém hoa Khoéng thiéu nudc (F%=~0) Khéng thiéu nudc (F%=~0)
H1 (hiém hoa thap) D% < 10% D% < 10%
H2 (hiém hoa trung binh) 10% < D% < 25% va F% < 25% 10% < D% < 25% va F% < 50%
H3 (hiém hoa cao 10% < D% < 25% va F% > 25% D% > 25% hodc
i =20 10% < D% < 25% va F% > 50%
H4 (hiém hoa rét cao) D% > 25%

Mo hinh déanh gia hiém hoa han han MIKE NAM s€ dugc st dung dé tinh toan dong chay tur
mua cho mdi tiéu khu vuc dya trén nhu cau nudc ciia mdi tiéu vung. Trong do6, nhu cau nu6c cua
mdi tiéu ving duoc xac dinh dya trén tong luong nudc ciua tat ca cac ho dung nuéc trong tiéu
ving d6 theo wdc tinh dua trén cac quy tic cua Viét Nam dugc quy dinh cho céc nganh lién quan,
Xuit phét tir ké hoach tong thé kinh té va x4 hoi cho ndm 2030 cua mdi tinh trong luu vuc.

Mo hinh c4n bang nuéc MIKE BASIN duoc sir dung dé tinh todn can bang nudc giira yéu cau
va lugng nudc san c6 trén timg tiéu khu vue. So d6 tinh s& bao gdm cac cong trinh thay loi I6n
nhu cac hd chira, déap dang,... Két qua tinh theo m6 hinh MIKE BASIN duoc biéu thi béng muc
thiéu hut nudc trén mdi tiéu luu vuc duoc sir dung dé woc tinh va phan loai mirc d6 hiém hoa
theo quy trinh phan loai hiém hoa han han (Bang 1).

Bang 2. Céac kich ban han cho luu vic song Ma
Thoi doan tinh todn 2015 2030 2050
M6 phong hién tai giai
dgan 19986'- 201(%J ccl cc2
Phat trién kinh té - x& hoi va st dung dét Thoi diém hién tai 2015 Kich ban ndm 2030 Kich ban nam 2050
Tan suat mua vy 75% 85% 75% 85% 75% 85%

Nguy co han han luu vuc sdng M4 duoc danh gia trong didu kién hién tai va bién ddi khi hau
dudi 3 kich ban: hién tai, 2030 va 2050 (Bang 2). Trong d6, kich ban hién tai dugc mé phong dua
trén dix liéu lich sir tir nam 1986 toi nam 2016. Cac kich ban khi hau twong lai dugc lay theo 2 méc
dir lieu bién d6i khi hau nam 2030 va nim 2050. Cac kich ban sau d6 duoc mo phong dudi diéu
kién tan suat mua vu 1a 75% va 85%. Trong do, luong nude dén tung tiéu vung dugc tinh toan bang
mé hinh MIKE NAM, duoc kiém dinh cho 6 tiéu luu vuc co s6 liéu quan trac tai Cam Thuy, Cira
Pat, Lang Chanh, X4 La, Nam Cong va Trung Ha. Nhu cau nudc ting tiéu ving ciing duoc tinh
toan dura vao sb liéu kinh té - x4 hoi va sir dung dat ng vai tirng thoi doan tinh toan twong tng.

Diéu kién khi twong thity van (CC)
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3. Két qua nghién ciru
3.1. Mikc d hiém hoa hién tgi va nguyén nhan thiéu nwéc tai lwu viec song Ma

Murc d6 va tan suat thiéu hut nuéc cua timg luu vue duoc danh gia bang cach st dung hai tiéu
chi 1a tan suét thiéu hut F% va cuong d6 tham hut hang thang va hang nim Dm% va Dy%. Co
thé thdy, bon luu vuc phu ¢ khu vuc Biac Séng M4 va ving Nam M4 - Bac Chu bj thiéu nuéc véi
tan suét rat cao (gia tri F% cua ching trong tat ca cac kich ban déu rat cao, tir 30% dén 100%,
trong khi mtc do thiéu hut nude twong ddi cao, dao dong tir 38% dén 63% (Hinh 1a va 1b cho
lan Iuot 75% va 85% nhu cau nudc). Do d6, han han thay vin trong luu virc ndy c6 thé duoc coi
la dang ké va mot sé giai phap cong trinh cé thé duoc 4p dung cho cac luu vuc thiéu nuéc sau
giai doan danh gia rui ro.

i Sngotiem s Liogng nisb thiéu hgt i s narn 16m it mg vt i bin 76%- Hign ta Bin 06 iém noa Luromg e hibu ok b i 6 ot g o1 Kih ban 85%- Wit
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Hinh 1. Ty Ié thiéu hut nwéc cdp hang ndam g véi nhu cau nueéc 75% va 85%

Tuy nhién, so sanh két qua lugng nudc thiéu hut giita 2 tin suat 75% va 85% la khong dang ké.
Sy khac biét cua tong lwong nuée thiéu hyt trong toan luu vire, mirc do thiéu nude D tinh theo thang
va nam va tan suét thidu hut F% giita 2 tredng hop tinh todn tin sudt 75% va 85% la khong lon.

Két qua can bang nudc cho cac khu vue duoc danh gia do 16n va tan suat thiéu nuéc cua moi
Iwu vyc tai giai doan hién tai cho thiy: 6 tiéu luu vuc bi thiéu nudc véi tan suét rat cao, gia tri F%
dao dong tir 80-100%, d6 thiéu hut Dm% tir 57 — 90%, Dy% tir 20-60%; 3 tiéu luu vuc bi thiéu
nu6e véi F tir 50-70%, Dm% khoang 34-45%, Dy% khoang 11-17%; con lai hau hét cac tiéu luu
vuc con lai ¢ tan suat F nho <10%. Do d6 c6 thé két luan rang, han han & trong khu vuc xay ra rat
nghiém trong, dic biét tai cac ving tudi thiéu cong trinh thay loi, tan suat thiéu hut t6i 100%. Két
quéa phan tich GIS c6 phan b khéng gian mac d6 hiém hoa han han nhu trinh bay trong hinh 2.

B:"'\ as hii"' :9‘3 Ban db hiém hoa han han hang nam kich ban 856%- Hign tai
e sdng Ma)

nnnnn 450000 400000 520000 ssoote 580000 610000
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Hinh 2. Ban do hiém hoa han hdn hang nim vmg véi nhu cdu nieéc 85%
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Ban d6 hiém hoa han han cho thdy mtc do hiém hoa cua cac luu vuc phy duoc chi dinh la
nam cap H (HO, H1, H2, H3 va H4 1an luot 1 khdng co hiém hoa, hiém hoa thap, trung binh, cao
va rat cao). Két qua cho thay, c6 hai luu vuc khdng c6 nguy hiém (HO) nam trong khu vuc phia
Nam cua luu vue Vinh Son, noi nhu cau nudc thip hon cac khu vuc khac. Cac luu vuc con lai c6
rai ro thap (H21), rai ro trung binh (H2), rui ro cao (H3) va rai ro rat cao (H4) vai thiéu hut nudc
tuong dbi cao do sy mit can bang gitra nhu cau nudc va nguon cung cap nudc.

bong thoi, cac két qua cho thay, O giai doan hién tai co 17 tleu luu vuc khong 6 nguy co
(HO) do nam & viing nGi phia Béc cua lwu vuc séng M4, noi nhu cdu nuée thap hon so véi cac
khu vuc khéc va do iy nuéce truc tiép tir dong chinh cia song Ma nén luong nude doi dao, dam
bao du cho yéu cau cap nudc. Nhing noi con lai hau hét co nguy co vira phai (H3) d6i voi muc
hiém hoa nam do sy thiéu can bang gitra nguén nudc dén va nhu cau nuéc, do thiéu hut nuéc
mua va thiéu cong trinh khai thac gitp lay nudc cap tir mang lugi séng. Cu thé, mirc do hiém hoa
cho timg luu vue dugc thé hién trong bang 3.

Bang 3. Mize dg hiém hoa tan sudt 85%, kich ban hién tai

Hién trang Hién trang

Tiéu lvu vuc Mire d§ hiém hoa Muc dd hiém hea Tiéu lvu vuc Mire dd hiém hea Mire d hiém hea
(thang) (nam) (thang) (nam)
IRR 1 HO HO IRR17 H3 H2
IRR 2 HO HO IRR 18 HO HO
IRR 3 H1 H1 IRR 19 HO HO
IRR 4 HO HO IRR 20 H3 H3
IRR5 HO HO IRR 21 H3 H3
IRR 6 HO HO IRR 22 H3 H3
IRR7 HO HO IRR 23 H3 H3
IRR 8 H3 H3 IRR 24 H3 H3
IRR9 HO HO IRR 25 HO HO
IRR 10 HO HO IRR 26 HO HO
IRR 11 H3 H1 IRR 27 HO HO
IRR 12 HO HO IRR 28 H3 H3
IRR 13 H3 H1 IRR 29 HO HO
IRR 14 H3 H3 IRR 30 H1 HO
IRR 15 H3 H3 IRR 31 H3 H2
IRR 16 HO HO

~ Doi chiéu vai thuc trang hé thong cong trinh khai théc thuy loi nghién ciru xéc dinh ¢6 nhiéu
tiéu vung bi han & tinh hinh hién tai dugc xac dinh khéng phai chi do/thiéu nuéc ma do thiéu ca
hé thong cdng trinh khai thac gitp lay nudc tir mang lugi séng & mot so tiéu luu vuc.

3.2. Ddnh gid hiém hea han hdn dwéi kich bdn bién doi khi hgu

Téng lugng nudce thira hién nay khong dédng ké va (ng véi tan suat 85% hau nhu khong co
thang nao di nudc. Trong khi d6, cac ho chira trén luu vuc séng Bang hién nay chi trir duoc
26.106 m®, chu yéu 1a céc hd nho, diéu tiét nam. Vi vay, can bd sung nguon cap cho khu vuc nay.

Déi véi didu Kkién trong twong lai, nim 2030 dén 2050 do Bo Tai nguyén va Moi truong cong
b [12], nhiét do tai Thanh Hoéa s& ting nhe 0,6 - 0,7°C vao nam 2030 va 1,5 - 1,8°C vao nim
2050. Theo d6, lwgng mua trong mua mua s& tang tir 15 - 25% trong giai doan 1 chinh (tir thang
9 dén thang 11), nhung s& c6 sy gia ting nhe hon trong giai doan 1& muodn va 1i s6m, va s& giam
kha nhiéu trong mua kho. Piéu nay dan dén viéc trong tuong lai s& xay ra hién tugng 1ii 16n hon
trong mua muava hién twong thiéu hut nuéc vao mua khd do nhu ciu sir dung nuoce trong mua
kho khong it hon trong mua mua matham chi tang cao hon trong mua khoé mot s6 tiéu luu vuc.
Két qua cho thay, cd hai khu vyc rong I6n phai di mat véi tinh trang thiéu nuée, nhu ¢ huyén
Mudng Lat va phia Bic cta luu vire song, nhung sy thiéu hut 1a khong dang ké; cac khu vuc con
lai du can bang dé dap wng nhu cau cua cac nganh. Cac két qua dwoc minh hoa trong Hinh 3.

http://jst.tnu.edu.vn 15 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology

227(12): 11 - 17

2260000

2230000

Ban db hidm hoa

(Luu vyre séng M)

430000
n

Phan tram luong nwrée thidu hut Gmg vérl dibu kign blén ddl khi hau 2030 - 2050

490000

520000
re

550000
L

580000

810000
n

840000
i

i

2260000

2230000

2200000

2200000

Chu giai
Thay 1 ke thibs i

‘*-..-\

2170000
z
2170000

% NI Xudn

Ihie Thanh LaRig
{

2140000

AN, hith

T T T T T T T
430000 460000 490000 520000 180000 BO0UO0 610000 040000

Hinh 3. Ty ¢ thiéu hut theo diéu kién bién doi khi hau 2030 — 2050

So sanh giira cac diéu kién hién tai va twong lai cho thay, dién tich bé mit chiu tac dong
hiém hoa han han ¢ diéu kién hién tai thap hon trong tuwong lai va su gia ting muac d6 hiém hoa
han han cao trong ca hai diéu kién 2030, 2050 va dat mic cao nhit & nim 2050 (Hinh 4). Két
qua nay dan dén két luan rang, trudc mat (2030), sy thay doi khi hau sé tao ra nhiing thay doi
quan trong trong cac khu vuc c6 nguy co han han trong trung va dai han lam tang sé luong céc
khu vuc hiém hoa cao.

800000 -
~*~Kich ban hién tai OGN
600000 :: Kichban 2030 s \
- ) \\\‘\
£ 400000 X
- \
= \\‘
= .
S 200000 .
jomy
oy
8 o : '
' 2 Chp hiém hoa 4

Hinh 4. So sanh mize dg hiém hoa hgn han giira cac kich ban hién tai va fuong lai
4. Két luan

Luu vic s6ng M& nam ¢ tinh Thanh Hoa, noi han han dudng nhu 13 hién twong chiém wu
thé. Han héan xay ra khong phai (chi) do nguén nudc khan hiém (do mua), ma con thiéu céc
cong trinh thily lgi ¢ thé gitip khai thic nuéc tir mang luéi song. Két qua cia nghién ciru co
thé duoc sir dung lam co s¢ Xxay dung cac cong trinh thuy loi, khai thac nuéc mot cach hi¢u
qua, hop 1y, nham cung Cap du nuéc sinh hoat, nuée san xuat trong moa khé tai luu vuc séng
Ma. Déi voi viéc phong chong han han, xam nhap man, cong cu GIS va cac mo hinh thuy van
thuy lyc s€ gitp cac nha quan Iy c6 nhiing lya chon phuong an phan bd ngu0n nudc dam bao
doi sdng cho cu dan ciing nhu lya chon thoi vu va co cau cay trong hop ly nhat.
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