PANH GIA ANH HUONG CUA BIEN POI KHI HAU PEN NHU CAU NUOGC
TUOI CHO NONG NGHIEP THUQC KHU TUOI HO CUA PAT

Vii Ngoc Duwong', Nguyén Mai Ping?, Ha Vin Khéi?

Tom tat: Viét Nam [a mét trong nhitng quéc gia bi tac dong ndng né nhat do bién doi khi hdu
(BPKH).Bién doi khi hdu da va dang tic déng dén nhiéu linh viee kinh té cé lién quan dén viéc sir
dung tai nguyén nuede, dic biét 1a linh viee néng nghiép va san xudt lwong thwe. Do dé viéc tinh
toan su thay doi ciia nhu cau nudc tudi cho néng nghiép trong diéu kién BPKH trong tuwong lai la
rat quan trong. Hé chita Cira Pat 1a cdng trinh thiy loi da muc tiéu trong dé ¢é nhiém vu quan
trong la tudi cho 86.862 ha dat canh tdc ndng nghiép cho vimg dong bang Séng Chu — Song M4,
noi sinh séng ciia 2/3 déan s6 tinh Thanh Héa. Bai bao ndy gidi thiéu két qud nghién ciru danh gid
budc dau dnh hwong ciia BPKH dén nhu cau nwée twdi cho néng nghiép thude khu twéi hé Cira
Pat, tinh Thanh Hoéa cho cdc giai doan 2020s, 2050s va 2080s. Két qud nghién citu cho thdy doi véi
Kich ban A2 cho dén cudi thé ky 21, tong nhu cau nudc twéi cia khu viee tang 5,9%, con doi voi
kich ban B2 nhw cau nude twéi cho todn khu Ve ting 7,6%.

Tir khéa: bién d6i khi hau, chi tiét héa, GCM-HADCM3, SDSM, CROPWAT, nhu ciu nuéc

tudi, hd Cura Dat.

1. MO PAU

Theo danh gia cta Ngan hang Thé gidi
(World Bank), Viét Nam la mot trong nhirng
qudc gia chiu tdc dong nhiéu nhit do bién doi
khi hau (BBKH) [1]. Trong khoang 50 nam
vira qua, khi hau tai Viét Nam d4 dién bién
theo chiéu hudng cuc doan va vo cing phirc
tap,nhiét do trung binh nam da tang khoang 0,5
- 0,7°C, muc nu6e bién dang 1én khoang 20
cm, lugng mua tang manh vao mua i va giam
manh vao mua Kiét, cudng d6 mua ting cao bat
thuong trong thoi doan ngan. Clng véi do, cac
hién twong ty nhién nhu bdo, [ lut va han han
xay ra thuong xuyén hon v&i mic do nghiém
trong hon [2].

Pbi voi mot nudc ndéng nghiép nhu Viét
Nam, nén san xuat nong nghiép chiém mot vi tri
cuc ky quan trong trong nén kinh té quéc dan.
Do do, céac tac dong xau cua hién tuong trai dat
néng 1én va BPKH t&i nén san xudt ndng
nghiép sé de doa téi su ting truong kinh té cua
qudc gia. Bén canh d6, su phat trién cua cac linh
vuc kinh té khac ¢o lién quan dén viéc sir dung

L UBND huyén Thach Thanh, tinh Thanh Héa va NCS
Truong BDH Thuy loi;
27 ruong Pai hoc Thuy loi
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tai nguyén nuéc dang dién ra voi téc do rat
nhanh.Do d6 su thay ddi trong nhu ciu nudc
tudi cho néng nghiép co tac dong rat 1on dén
viéc phan bd tbi vu tai nguyén nudc cho cac
nganh kinh té khac nhau trong twong lai.

Nam trong bdi canh chung d6, hd chtra Cira
Pat chic chin cling s€ bi tac dong cuia BbDKH
toan cau. Pay 13 hd chta 16n nhat trong luu vue
s6ng Chu — sdng M4 va la cong trinh trong diém
cua tinh Thanh Hoéa vdi nhiém vu da muc tiéu:
chéng 1ii; cap nudc sinh hoat, cong nghiép, phat
dién; va dic biét 1a ddi voi nong nghiép sé sir
dung nuéc nhiéu nhat nén s& bi anh hudng
nhiéu nhat cia BDKH. Bai béo nay gisi thiéu
két qua nghién ctru vé danh gia anh huong cia
BDKH dén nhu cau nuéc cho nong nghiép
thudc khu tuéi hé Cira Dat, tinh Thanh Héa
tuong ung vdi cac kich ban BDKH dd duoc
cong bd gan day.

2. GIOI THIEU CHUNG VE LUU VUC HO
CHUA CUA PAT

H6 chira nuée Cira Dat 1a mot hd chira 16n
thugc xa Xudn MY, huyén Thuong Xuan, tinh
Thanh Héa. Pay la mot ho chira 16n khai thac
tong hop ngudn nude song Chu phuc vu cho cac
y8u cau phét trién cta ving ha luu song M4,
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tinh Thanh hoa. Cong trinh d@ dugc Thu tudng
Chinh phu cho phép dau tu theo Quyét dinh s6
348/Qb-TTg ngay 10/4/2004 véi cac nhiém vu
cha yéu nhu sau [3]:

- Giam 10l voi tan suat 0,6%, bao dam muc
nude tai Xuadn Khanh khong vugt qua 13,71m
(I lich str nam 1962);

- Cép nudc cho cong nghiép va sinh hoat voi
lvu lwong 7,715 m%/s;

- Tao nguén nudce tudi 6n dinh cho 86.862ha
dat canh tac (trong d6 hé thong thay nong Nam
song Chu la 54.041 ha, h¢ thong thuy nong Bai
Thuong va Bic song Chu - Nam séng M la
32.821 ha);

- Két hop phat dién voi cong suat lip may N
=88 - 97 MW;

- B6 sung nudc mua Kiét cho ha du dé day
Man, cai tao moi truong sinh thai véi luu luong
Q=30,42 m*/s.

,4:,,

Hinh 1. H6 Cita Pat va khu twéi ha luu séng
Chu, sdng Ma

Khu hudng loi cia dy 4n nim trén dia phan
cac huyén Ngoc Lac, Thuong Xuan, Triéu Son,
Tho Xuan, Pong Son, Néng Cdng,Yén Pinh,
Thiéu Ho4, Quang Xuong, x4 Cam Van huyén
Cam Thuy va thanh phd Thanh Hoa vdi tong
dién tich ty nhién khoang 365.182ha. Pay la
ving chinh tri, kinh té tap trung 16n nhat tinh
v6i thanh phé tinh ly Thanh héa, cac khu cong
nghi¢p Nghi Son, Muc Son va cac ving san
Xuit lwong thuyc 16n nhu ving hé théng tudi
Nam séng Chu, hé thong Nam song MA.

3. PHUONG PHAP NGHIEN CUU

3.1. Lua chon mé hinh khi hau tean cau
GCMs (Global circulation models)

Trong cong tac du bao su dién bién ciia dicu
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Kién khi hau trong twong lai, mé hinh khi hau
toan cau (GCMs) 1a md hinh hitu hiéu nhat hién
nay. Pay 1a mé hinh toan chung vé su luu thong
cia bau khi quyén va dai duwong dua vao
phuong trinh Navier-Stoke trén mit cau xoay.

Cac md hinh GCM md phong hé théng khi
hau véi dir liéu dau vao la cac kich ban phat xa
va cho ra dit liéu du ra 1a cac bién vé khi hau
trén hé thong 6 Iudi v4i bé ngang tir 200km -
500km. Ching cung cip su uéc lugng dang tin
cdy vé su bién d6i khi hau trong tuong lai cho
pham vi cip luc dia va cac pham vi rong 16n.Bai
bdo nay lua chon mé hinh GCM-HADCM3dé
tinh toan véi cac kich ban A2 va B2.

3.2. Chi tiét hoa két qua ciia md hinh khi
hau toan ciu GCM (Downscaling of GCM)

Chi tiét hoa (downscaling) 1a phuong phap
thu thap, chuyén ddi cac thong tin khi hau hoic
bién d6i khi hau tir cdc md hinh GMC c6 do
phan giai tuong dbi thd vé khu vuc c¢6 do phan
giai cao hon. Chi tiét hoa thong ké Ia cong cu
phét trién mdi quan hé dinh lugng giita cac bién
khi quyén quy mo 16n, dong vai trd 1a cac nhan
t6 du bao va cac bién 16p bé mit dia phuong.
Hién nay c6 nhiéu phuong phap chi tiét hoa nay,
vi du nhu: phuong phép sb gia thay d6i, phuong
phap dong luc va phuong phap thong ké, trong
d6 phuong phap théng ké khéng doi hoi tinh
toan nhiéu va d& sir dung [4].Do d6 nghién ciu
nay lea chon mo hinh Statistical Downscaling
Model (SDSM) phién ban 4.2 dua trén phuong
phap hoi quy thong ké dé chi tiét hoa cac bién
khi hau cho khu vuc nghién ciru theo cac kich
ban A2 va B2 [1].

3.3. Tinh toan nhu ciu nwéc twéi cho néng
nghiép

Nghién ciru nay st dung mo6 hinh
CROPWATAGé tinh toan nhu ciu nudc tudi cho
nong nghiép. CROPWAT 1a phin mém tinh
toan nhu cau nudc cho cay trong, duoc phét
trién boi Bo phan nghién ctru vé dat va nude cua
T6 chic lwong thuc va ndéng nghiép lién hop
qudc (FAO).Mb hinh ¢6 kha ning thuc hién tinh
toan lugng bdc thoat hoi chuan, nhu cau nudc
tudi ctia cdy trong theo phuong phap Penman-
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Monteith dé xay dung ké hoach tudi cho cac
diéu kién quan 1y va cung cip nuéc khac nhau.
CROPWAT c6 thé dua ra cac dé xuat cai thién
thuc tién tudi, ké hoach tudi va danh gia san
pham theo cac dicu kién mua hay do thiéu hut
nudc tuoi[5].

4. TINH TOAN XAC PINH CACPIEU KIEN
KHI HAU CO THE XAY RA TRONG TUONG
LAI

4.1. Xac dinh kich ban va dir liéu dau vao
cho mdé hinh SDSM

Trén co s phan tich tai liéu khi tuwong thuy
van, dua trén cac Kich ban phat thai cia thé gidi
cho khu vue, trong khudn kho ciia bai bao nay,
tac gia da chon cac truong hop tinh toan sau:

- Kich ban phat thai cao A2, dir liéu khi hau
tir nim 1961 dén nam 2099;

- Kich ban phat thai trung binh B2, dit liéu

khi hau tr nam 1961 dén nam 2099;

Liét sd lidu khi tuwong ctia tram Thanh Hoéa
dugc quan tric tir ndm 1961 dén nay duoc sir
dung cho viéc hiéu chinh va kiém dinh mé hinh
SDSM, cic giai doan dung dé hiéu chinh va
kiém dinh mé hinh dugc x4c dinh nhu sau:

- Giai doan hiéu chinh mé hinh: 1961-1980;

- Giai doan kiém dinh mé hinh: 1981-2001.

4.2. Hi¢u chinh mé hinh SDSM

Codng tac hiéu chinh mé hinh SDSM dua trén
dir liéu quan tric va phan tich vé cac bién dy
bao trong 41 ndm tr 1961-2001 cua Trung tam
du bio méi truong qubc gia cia My (NCEP)
[6]. Trong d6 cac bién dy bao thich hop, c6 lién
hé 18 rang véi cac bién dugc du bao duoc lua
chon nho vao biéu d6 quan hé va su phan tich
twong quan. Két qua lya chon cac bién du bao
dugc thé hién & bang 1.

Bang 1. Lwa chon cac bién du bao sir dung cho hiéu chinh mé hinh SDSM

Bién dwoc duw bao Bién du bao Hé so twong quan | Partial R | P value
Mua ncepp_vas -0,059 -0,064 0,0000
ncepp8_vas 0,051 -0,048 0,0000
ncepp8zhas -0,061 -0,084 0,0000
Nceptempas 0,096 0,042 0,0000

Sau d6, qua trinh nay xay dung cic md hinh
thu nho dua trén nhiéu phuong trinh hdi quy
tuyén tinh cho cac bién du bao va bién cac bién
dugc du bao tir mo hinh khi hau khu vuc hay
toan cau va s& dugc sir dung cho viée kiém dinh
mé hinh va tao ra cac kich ban khi hau trong
tuong lai.

4.3 Kiém dinh md hinh SDSM

M@ hinh SDSM d4 hi¢u chinh duya trén ligt sb
liéu quan tric tir nam 1961-1980 s& duoc kiém
dinh lai dya trén liét s6 ligu tir 1986-2000.Két
qua kiém dinh nhu sau.
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Hinh 2. So sanh luong mua thuc do va lwong mua
tinh toan theo kich ban A2, B2 tram Thanh Hoa
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Chi s Nash tinh theo cong thic dudi day
duogc st dung dé so sanh sai s6 gitra gia tri thuc
do va tinh toéan trong cac kich ban khac nhau.
Chi s6 NASH cang tién toi 1.0 thi sai s giira
tinh toén va thuc do cang nho dan.

Z( TDi _6TD)2 _Z(QTDi _QTTi )2

NASH ==L i

Zn:( TDi _GTD)2

i=1

Két qua so sanh giita sd liéu thuc do két qua
dau ra cia hai kich ban cho thiy hé¢ s6 NASH
ung vai kich ban A2 1a 0,98 va trng véi kich ban
B2 la 0,96. Tong lugng mua nim so voi tong
luong mua thuc do 16ch 2% d6i voi kich ban A2
va 3% ddi voi kich ban B2.

Hinh 3 ciing cho thdy xu thé mua giita thuc
do va kich ban 1a gidng nhau vi vay mé hinh c6
thé st dung cho cac kich ban tinh toan sy thay
di cac yéu td thiy vin trong tuong lai.

4.4 Tinh toan diéu kién khi hiu cho twong
lai
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Str dung mé hinh SDSM d4 duoc kiém dinh
dé tinh toanluong mua cho khu vuc tudi hd Cira
Pat theocac kich ban A2 va B2 cho céc giai
doan 2020s, 2050s va2080sva so sanh véi giai
doan nén (lugng mua thyc do tir 1961 dén 2008)
dé x4c dinh nhitng su bién ddi c6 thé xay ra. Két
qua duogc thé hién trén c4c hinh Vé trang sau.

Két qua tinh toan cho thdy trong cac giai
doan 2020s, 2050s va 2080s xuét hién nhiéu cuc
tri hon vai s chénh léch 1a kha I6n. Thang VIII
ching kién luong mua tyut giam & nhirng nim
2020s (giam 3%), tiép dén 2050s (giam 10%) va
2080s (12%). Pén thang IX khi lwong mua 13
I6n nhét, sy bién d6i ciing 13 16n nhét: giai doan

700.0

——2020s

—-2050s
2080s
——Thuc do

600.0

500.0

400.0

300.0

Luong mua, mm

Thang

Hinh 3. Két qua tinh todnlieong mua cho cdc giai
doan 2020s, 2050s, 2080s theo kich ban phat thai
cao A2

Déi vai kich ban phat thai trung binh B2, su
bién d6i vé lwgng mua 13 it hon kich ban phat
thai cao A2 nhung xu thé mua van giit nguyén.
Cu thé 1a tir thang I dén thang IV luong mua
khong thay d6i nhiéu véi thi ty tir cao dén thap
tur giai doan 2080s, 2050s, 2020s va thuc do.
Thang V bit dau xuit hién cuc tri & giai doan
2080s. Thang VI xuat hién cuc tri & cac giai
doan 2080s va 2050s, dén thang VII ca ba giai
doan cling ¢ cuc tri. Cang vé tuong lai thi cuc
tri xuat hién cang sém va nhiéu lén, d6 doc do
thi lrgng mua cang tang.

Tong luong mua nim giam 2.8% trong giai
doan 2020s, tang 1,1% trong giai doan 2050s va
tang 7,8%giai doan 2080s. Nhu vy tong lugng
mua cd xu thé ting trong twong lai, va ting
manh nhat vao cudi giai doan nghién ctru (tang
7,8% 50 Véi giai doan nén).
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2020s tang 5,62%, giai doan 2050s tang 15,6%
va giai doan 2080s tang 18,6%. Két qua dy bao
cling cho thiy luong mua bién d6i bat on dan
theo thoi gian.

Trong giai doan 2020s tong lugng mua nim
tang 0,6%, giai doan 2050s tang 0,7% va giai
doan 2080s tang 13,3%. Néu xét theo mia thuy
van, tong luong mua trong mua mua giam 2,1%
(2020s), tang 1,6% (2050s) va tang 12,9%
(2080s); tong lwgng mua trong mua kho ting
9,9% (2020s), giam 2,3% (2050s) va tang
14,5% (2080s) so véi binh quan cia giai doan
nén tir 1961 - 2001. Tong lrong mua nim cé xu
thé tang trong tuwong lai.
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Hinh 4. Két qua tinh todn lwong muwa cho cdc giai
doan 2020s, 2050s, 2080s theo kich ban phat thai
trung binh B2

5. TINH TOAN SU THAY POI NHU CAU
NUOC TUOI CHO CAC GIAI POAN TRONG
TUONG LAI

M6 hinh CROPWAT dugc sir dung dé tinh
toan nhu cau nudc tudi cho cac loai ciy trong
trong khu vuc tuong ung vai cac kich ban mua
tinh toan trong phan 4.2 va cac s liéu dau vao
khac bao gom:

- Pac trung nhiét do khong khi tai tram
Thanh Héa (°C);

- Luong bdc hoi thang tram dai biéu (mm);

- 6 am twong dbi trung binh thang (%);

- Pic trung nang, gié tram Thanh Hoa;

- Co ciu cdy trong khu vuc Béc séng Chu,
Nam séng Mg;

- Dién tich canh tac, lich canh tac;

- Hé s6 cdy trong cia lia va cac loai cay
trong can duoc canh tac trén khu tudi.
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Két qua tinh toan, danh gia sy thay d6i nhu
cau nude tudi trong twong lai theo cac kich ban
BDKH A2 va B2 nhu sau.

5.1. Thay doi theo thang

Két qua cho thay nhu ciu nudc tudi 1on nhét
la vao thang VII va thang XI tuong trng véi giai
doan sinh trudng va phat trién cua lta, ngd, mia,
dau twong, do d6 ciy can nhidu nuéc dé dat
ning suét t6i da. Nhu cau nude cu thé cho timg
thang dugc thé hién & hinh sau.
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Hinh 5. Biéu d6 nhu cau nuéc tuwdi theo
thang kich ban A2

Nhin chung, nhu cau nuéc tudi ¢ kich ban
A2 giam nhe, ngoai trir cac thang VI va thang
VIII thi nhu cau nuéc tudi ting véi sd luong
I6n. Trong giai doan 2020s, nhu cau tudi ting tir
2,5mm/thang 1én 4,6 mm/thang trong thang VI,
tang tor 4,2mm/thang 1én 5,2 mm/thang trong
thang VIII va tang tr 53,8mm/thang Ién
56,5mm/thang trong thang XI. Py 14 thoi diém
thu hoach lta vu mla va chuan bi lam dat cho
vu Pong Xuan. Can chl y tudi cho ciy laa giai
doan nay dé cay khong bj 1ép hat.

Trong giai doan 2050s, nhu cau tudi thang
VIII ting 1én dot bién 1én dén 18,3mm/ thang.
Thoi diém nay 1a Iic cdy laa vu Mia, cay lia
can rat nhiéu nudc dé phat trién dé nhanh. Vi
vay cung cip du nudc giai doan ndy la thiét yéu
dé vu Mua dat nang suit cao nhat.

Trong giai doan 2080s, thang VIII ching
kién luong nudc can tudi ting téi 57% so voi
giai doan 2050s, ting tir 18,3mm/thang 1én dén
28,8mm/thang. Nhu cau nudc tudi ting dot bién
nhu vay 1a do lwgng mua dat cuc tri (nho nhét)
& thang nay. Pay 1a hé qua cua bién d6i khi hau
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lam cho mwa mua lii tdng va xuét hién nhiéu cuc
tri. Cac loai cay trong bi anh huéng nhiéu nhét &
thang nay la lda vu Mua, cdy mia va cay ngd
dang ¢ giai doan phat trién, cdy dau tuong dang
¢ giai doan thu hoach.

Dai vé6i kich ban B2, nhu cu tudi cao hon
kich ban A2 va cao hon hién trang.Thang VI
nhu ciu tudi ting nhe, dén thang VIII nhu cau
tudi ting dan tir 4,2mm (hién trang) 1&n 14,5mm
(giai doan 2080s), dac biét trong thang XI nhu
cau tudi ting vot tir 53,8mm/thang (hién trang)
1én 72,3mm/thang (giai doan 2080s), cac thang
con lai nhu cau tuéi giam nhung khong dang ké.
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Hinh 6. Biéu do nhu cau nuée tudi theo
thang kich ban B2
5.2. Thay do6i theo miia thity viin
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Hinh 7. Nhu cdu nude twéi trong mita muwa

Theo kich ban phat thai cao, nhu cau tudi
mua mua tang trong thé ky 21 v&i muc ting
19% vao giita thé ky va 30% vao cudi thé
ky.Theo kich ban phat thai trung binh, lugng
nudc can tudi c6 xu hudng ting manh hon kich
ban phét thai cao, ting them 22% vao giira thé
Ky va 34% vao cubi thé ky.
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Bang 2. Nhu ciu nwéc twdi mia mua
(don vi: triéu m’)

Béng 4. Tong hrong nuéc can twéi cho hru vure
(don vi: triéu m’)

Giai doan | 2020s[2050s]2080s | Hién trang
A2 60 | 75 | 83
Murc thay d6i (%)| -5 | 19 | 30 63
B2 70 | 77 | 85
Muc thay d6i (%)| 11 | 22 | 34
- Mua khd

D6i véi mla khd, nhu ciu tudi lai ¢ xu
huéng giam. Pén cudi thé ky, nhu cu tudi giam
9% dbi vai kich ban phat thai cao A2 va 8% dbi
vai kich ban phat thai trung binh B2.

Bang 3. Nhu cau nwéc twéi mua kho
(don vi: triéu m3)

Giai doan 2020s|2050s|2080s | hién trang
A2 103 | 103 | 97
Mc thay d6i (%)| -4 | 4 | -9 107
B2 104 | 102 | 98
Muc thay d6i (%)| -3 | -5 | -8
Mua kho
’E_" 106
:E, 102
E 100
,5 98 ——A2
g 96 —&—B2
2 94
92
20205 20505 20805
Giai doan

Hinh 8.Nhu cdu nuéc tudi trong mua kho
5.3 Thay doi theo tdng nhu ciu nwéc tuéi
cho toan khuc vue
Pén cubi thé ky 21 tong nhu cau tudi ciia khu
vuc tang 5,9% dbi v6i kich ban A2 va 7,6% dbi
Vo1 kich ban B2.
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Hinh 9. Tong nhu cau nwée tedi cia khu viee
twong 1ng voi kich ban A2 va B2
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Giai doan ~ |2020s|2050s|2080s | Hién trang
A2 163 | 178 | 180

Mt thay d6i(%)| -4.1 | 4.7 | 5.9 170
B2 174 | 179 | 183

Mt thay d6i(%)| 2.4 | 53 | 7.6

6. KET LUAN

Trong nhirng thap nién gan day, BDKH duoc
biét dén nhu 1 mot van dé rat nong trén toan thé
giéi, anh huéng rat nhiéu dén doi séng con
nguoi nhat 14 dbi véi linh vic ndng nghiép chiu
anh huong truc tiép tir thoi tiét, vi vay viéc
nghién ciu BPKH va nhiing tac dong nd 1a van
dé rat cp thiét ddi véi khu vuc hdé chira Cira
Pat ciing nhu cac luu vye khac nham dé xuat ra
cac phuong an thich rng va giam nhe cac tac
dong tiéu cuc. Nghién ciru nay da dat duoc mot
s6 két qua nhu sau:

- Tur s6 liét s6 liéu mua thoi doan ngdy cua
tram Thanh Héa tir 1961-2001 duoc sir dung dé
hiéu chinh, kiém dinh mé hinh SDSM véi hé sb
NASH = 0,98 ddi voi kich ban A2 va NASH =
0,96 d6i voi kich ban B2. Sau d6 mé hinh
SDSM d4 kiém dinh dugc sir dung dé chi tiét
héa lugng mua ngay theo cac kich ban trong
tuong lai cho luu vuc hd Cura Pat.

- So sanh su bién d6i gitta luong mua hién
trang va lwong mua tuong lai dé thay duoc xu
thé bién d6i khi hau. Cy thé 1a véi Kich ban A2
cho dén cubi thé ky 21, tong lwrong mua nim
tang 13,3% so v&i hign trang, trong d6 mua mua
ting 12,9% va mua kho ting 14,5%. Ddi véi
kich ban B2, luong mua nam tang 7,8% so vai
hién trang (trong do tang 7,9% trong mua mua
va tang 7,6% trong mua Kho).

- Str dung mé hinh CROPWAT dé tinh nhu
cau nudc tudi cho cac loai cdy trong nhu lua,
ngd, mia, ddu tuong va ciy dai ngay véi sb liéu
mua hién trang va s liéu mua du bao cho cac
giai doan 2020s, 2050s va 2080s.

- So sanh va phan tich sy thay d6i vé nhu cau
nudc tudi theo thang duong lich, mla thiy van
va €a nam cua cac kich ban A2 va B2 so véi
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hién trang dé 1am rd anh hudng cua bién dbi khi + Trong mua mua,nhu ciu tudi ting 30% dbi
hau dén nhu cau nudc tudi khu viuc hdo Cira Pat. Vi kich ban A2 va tang 34% dbi véi kich ban
Sy thay doi cu thé cho dén cudi thé ky 21 nhy  B2. Trong mua khd, nhu cau tudigiam 9%dbi
sau: v6i kich ban A2 va giam 8% ddi voi kich ban

+ Tong luong nude can tudi ting 5,9% déi B2 (Tinh toan trén tong nhu cau tudi nude ca
v6i kich ban A2 va 7,6% d6i véi kich ban B2. nam).
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Abstract:
EVALUATION OFIMPACTS OF
CLIMATE CHANGE ON IRRIGATION DEMAND
FOR AGRICULTURE AT THE CUA DAT RESERVOIR IRRIGATION SYSTEM

Vietnam is one of five countries in the world most influenced byclimate change. Climate change
affects many human activities including agricultural activities and food production. Therefore,
irrigation demand projectionfor agriculture sector under climate change condition is very
important in the future. This article will provide the evaluation of impacts of climate change on
irrigation demand for agriculture at the Cua Dat reservoir irrigation system, Thanh Hoa province
for the periods of 2020s, 2050s and 2080s. Results shows that in A2 scenario, water demand for
irrigation for the whole study areawill increase by 5,9% until 2099, while that figure for B2
scenario is 7,6%.

Keywords: climate change, downscaling, GCM-HADCM3, SDSM, CROPWAT, irrigation
water requiement, Cua Dat reservoir.
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