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Tém tit: Muc tiéu ciia nghién ciru nay 1a danh gia kha ning cip nudc cho san xuét nong
nghi¢p va sinh hoat cua hd Otuksa, huyén Tinh Bién, tinh An Giang. M6 hinh CropWat
duoc str dung dé tinh toan nhu cau nuéc cho cay lua va hoa mau theo ba md hinh san Xuét:
mo6 hinh 1 (lda—déu phong), mo hinh 2 (déu xanh-lta), mé hinh 3 (ddu xanh—dau xanh—
bap) & hién tai va tuong lai theo ba kich ban blen d6i khi hau (BDKH) (RCP2.6, RCP4.5,
va RCP8.5); tir d6 danh gia kha ning cung cap nudc tir mua va hd chtra cho vung nghién
ctru. Két qua cho thay, trong hién tai va tuong lai giai doan 2040, nguon nudc mua va tu
hd dam bao cung cap nudc cho ca ba md hinh. Tuy nhién, dén giai doan 2060, ho chura
khong cung cap du nudc cho mé hinh 1 theo ba theo kich ban BDKH voi téng nhu cau
nuée lan luot 1a 411,4x10% m?, 399,6x10° m’, va 405,8x10° m’. Dbi véi md hinh 2 va 3,
do chuyén d01 cdy trong nén nhu cau nude giam va hod chira dép tmg du nude. Nghién ciru
tiép theo can xem xét sy van hanh hd vao tung thoi dlem thich hgp vao mua kho va mua
mua, mdi thang hodc mdi 10 ngay dé cé thé sir dung t6i wu lugng nude tir hd cho cac muc
dich str dung nudc.

Twr khoa: CropWat; Nhu cAu nude; Mb hinh san xuét; Kich ban BDKH; Ho chira Otuksa.

1. Mé dau

Viét Nam 1a mot trong cac qudc gia ding dau vé san xuét la gao trong khu vuc Dong
Nam A, véi san luong xap xi 45,88 triéu tin gao nam 2018 [1]. Trong d6, Pong bang séng
Ctru Long (PBSCL) ¢6 uu thé vé dia hinh, ngudén nudc va khi hau phu hop cho canh tac
lta, voi dién tich gieo trf)ng laa chiém 54,5% va san luong loa ca nam chiém 55,9% so véi
ca nude. Nhitng ndm gén déy, dién tich san xudt néng nghiép di duoc mo rong ¢ cac vung
nui tinh An Giang thudc vung dau nguon DBSCL [2]. Nhin chung, nguon nudc cung cap
cho sinh hoat va san xuit nong nghi€p cia tinh An Giang tuong d6i doi dao. Tuy nhién,
Tinh Bién la mot trong hai huyén mién nui cta tinh An Giang c6 mat do séng thip va
ngudn nudc dudi dat duoc khai thac voi luu luong nhé dé phuc vu nhu ciu an udng va sinh
hoat ctia ngudi dan nén lugng nudc cho san xuit noéng nghiép phan 16n dwa vao ngudn
nudc mua, va nudc mit tir cac hd chira nhan tao va mot phan tor nude dudi dat [3]. Ngoai
ra, diéu kién tu nhién, dia hinh ving nai va khan hiém ngudn nuéc tudi trong trong trot vao
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mua kho 1am cho viéc san xuit ctia ngudi dan gip nhiéu kho khan [4]. DPbi v6i cu dan séng
& khu vuc doi ndi cua huyén Tinh Bién, nguén nudc mat duge cung cép chu yéu tir cac hod
chtra nudc phuc vu sinh hoat, trong trot va chin nudi.

Néng nghiép 1a nganh tiéu thy lugng nudc 16n nhat thé gidi va hau hét lugng nudc mat
di 1 do thoat hoi nudc [5]. Luong mua va thoat hoi nude 1a hai yéu td quan trong trong
viéc xac dinh can bang nudc cdy trong [6]. Dudi tic dong ctia bién ddi khi hau (BDBKH), su
gia tang Ve nhiét 4o va blen dong luong mua bat thuong anh huong dén nhu cau nudc tudi
clia ciy trong [7]. Nhu cau vé nudc clia ciy trong cung cip luong nude can thiét dé bu dap
lugng nudce bi mat do thoat hoi nudc tir mit rudng [8] va nhu cau nudc giira cac thoi doan
cho cay trong thay d6i do tac dong chinh ctia nhiét o va luong mua [9]. Mot s6 nghién ctru
gan ddy vé anh huong cua BDKH dé nghién ctru dua ra két qua phan tich, danh gia tac
dong cua BbKH dén linh vuc st dung dat ¢ tinh Binh Phuéc dua trén bd chi s danh gia
theo cac két qua mo hinh khi hau, mé hinh ngap [10]; nghién ctru dé xuat giai phap vé ban
dd dé hién thi thong tin khi twong thuy van dua trén céc file hinh anh ban dd nén dinh dang
JPEG, c6 kha ning chay doc lap, khong phu thudc vao cac cong vu hd tro ban db chuyén
dung [11]; va nghién ctru danh gia tac dong cuia BDKH td&i1 nhiét d§ va lugng mua khu vuc
tinh Quang Binh. Ngoai ra, xu thé bién d6i nhiét d6 va luong mua ciing dugc phan tich cho
giai doan 1988-2018 [12].

Tai PBSCL, rét it nghién ctru vé tinh toan van hanh ho chira phuc vu cac nhu cau ding
nude cho khu vue ving nti (An Giang va Kién Giang). Gan day, nghién ctru kha ning cip
nude cia ho chira O Ta Soc theo cac kich ban BDKH [13]; tuy nhién nghién ciru chua di
sau danh gia kha nang cap nudc cho cac mo hinh san xuat (MHSX) hién tai va theo quy
hoach nham dé xuat MHSX phu hop, thich tng BDKH. Do véy, nghién ctru tinh toan nhu
cau nudc cay trong theo cac kich ban BDKH cho timg MHSX theo phuong phap tiép can
ctia to chirc ndng luong thé gidi (FAO) va hiép hoi bao ton dat cia My (USAD) tir md hinh
CropWat [14] nhdm x4c dinh kha ning cip nudc cua hd chua; tir 6, xem xét trong twong
lai hd chira c6 dam bao cung cap di nudc cho cic MHSX dé phat trién nong nghiép dudi
tac dong cia BDKH 1a diéu can thiét.

Khu vuc d6i nai ctia huyén Tinh Bién, ngudn nudc mit dugce cung cap chu yéu tir ba
hd chira nude 16n trén ndi Cam 14 hd Thanh Long, hd Thuy Liém va hd Otuksa trong tong
s6 tam h6 chira. San xuat nong nghiép trong khu vuc phu thude nhiéu vao tu nhién, rai ro
thiéu ngudn nuéce cip do anh huong cua BDKH la rat cao. Do vay, nghién ciru nay tién
hanh tinh toan va du bao nhu cau nudc va kha nang cap nudc cho san xut néng nghiép va
sinh hoat 1am co s& dé xuit céc phuong an san xuét, hd tro cdc nha ra quyet dinh dinh
huéng khai thac, sir dung va phat trién bén ving tai nguyén nudc trude bdi canh BDKH.
Hb Otuksa duoc chon lam trudng hop nghién ctru thudc huyén ving nai dudi tac dong cia
cac yéu to khi twong thong qua céc kich ban BPKH trong twong lai. Ho nay nam & vi tri
thip, duéi chan ndi va gan voi khu vue san xuat va khu dan cu cia déng bao Khmer.

Khu vyc nghién ctu la hd chtra Otuksa va vung phuc vu san xuét thudc xa An Cu,
huyén Tinh Bién, tinh An Giang (Hinh la). Khu vic hd Otuksa c6 dia hinh dong bang
nghiéng ven chan nii thudc ving Bay Nui vai dién tich Iuu vy 13 2,55 km? va ¢6 cao trinh
tir +5 m dén cao trinh +30 m so véi muc nudc bién. H6 Otuksa 1a hd thuy loi duoc quy
hoach vé6i kha ning cAp nude cho 300 ha nong nghiép va cung cip nudc sinh hoat cho
ngudi dan trong khu vyuc. Tuy nhién, trong nghién ctru nay chi xét kha ning cip nudc cho
khu vuc c6 kha nang san xuét hién tai 1a 52 ha (Hinh 1b).

2. Phuwong phap nghién ciru

2.1. Thu thip va xit Iy s6 liéu

S liéu thir cap duoc thu thap va ngudn sb liéu duoc trinh bay trong Bang 1.
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Bang 1. So liéu va nguodn so liéu.

STT Tén s6 liéu(!) M5 ta Thoi gian Nguodn @

1 Nhiét d6 tbi cao Théng 1978-2019 DKTTVNB

2 Nhiét d6 tbi thap Théng 1978-2019 PKTTVNB

3 Luong mua Téng lwong mua thang 1978-2019 DKTTVNB

4 Téc do gio Théng 1978-2019 DKTTVNB

5 Sb gio néng Thang 1978-2019 DKTTVNB

6 Do am Théng DKTTVNB

7 Dt FAO, 2009

8 Lich thoi vu 2019 NGTKAG

9 Hb chira 2020 SNN&PTNN

10 Nhiét d6 va luong mua Théang 1978-2019 CMIP5, RCP2.6
moé phong 2030-2070 RCP4.5, RCP8.5

M S§ lidu khi twong 14y tir tram Chau Déc.

@ PKTTVNB: Bai khi twong Thuy vin Nam Bo; NGTKAG: Nién giam théng ké An Giang; SNN&PTNT:
S& Noéng nghiép & Phat trién Nong thon; CMIP5 (Coupled Model Intercomparison Project 5): Du 4n dbi
chtng cac mé hinh khi hau 1an 5.

Chithich
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Hinh 1. Khu vyc nghién ctru (a) ho Otuksa va (b) Ving phuc vu sinh hoat va san xuét ciia hd
Otuksa (52 ha).
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S liéu nhiét d6 trung binh tbi cao, nhiét d6 trung binh tbi thap va luong mua duge thu
thap tr mo6 hinh khi hau toan cau cua du an ddi ching cac mo6 hinh khi hau lan 5 - CMIP5
(duogc tai tir: https://cds.climate.copernicus.eu/) véi sd liéu trong qua khtr (1978-2019) va
tuong lai (2030-2070). Céc s6 litu BDKH duge danh gia do tinh cdy va hiu chinh theo gia
tri thyc do theo cong thirc chuyén d6i [15]:

AP () = 220 AP (ij) = AP () X Ppsii) (i =1~3Lj =1~12) (1)

contr(j)

AT() = Tscen(]) contr(]) AT@,j) = Tops(i,j) + AT(G)(I =1~31;) =1~12)(2)

Trong d0 Pgcen, Tscen 1an luot 13 lwgng mua trung binh thang va nhiét do thang (toi
cao/tdi thap) theo cac kich ban; Peoners Teoner 1an luot 13 lwong mua trung binh thang va
nhiét do thang (t6i cao/tbi thép) thuc do; Pobs Tops 140 luot 14 lugng mua trung binh ngay
thuc do va nhiét d6 ngay (toi cao/toi thap) thuc do.

2.2. Tinh todn nhu cau ding nuée

Nhu cau nuée tai khu vuc nghién ciru bao gdm (i) nhu cau nudc sinh hoat, (ii) nhu cu
ding nuéc chin nudi va (iii) nhu cau dung nudc trong trot.

(i) Nhu cau nudc sinh hoat:

Nhu ciu nuéc sinh hoat trung binh dugc tinh theo TCXDVN 33:2006 [16] véi cong
thue:

Qsrp = XL (13 /g d) 3)

1000
Trong d6 q; 1a tiéu chuan dung nudc sinh hoat (lit/nguoi/ngay); fi la ty 1¢ dan cu dugc

cap nudc (q; va fi liy theo tiéu chuan Viét Nam [16]; N 1a dan sd tinh toan Gmg véi tiéu
chudn cip nude i (nguoi).
Ty I¢ gia tang dan sb tu nhién duoc xac dinh:
Ny = Ny X (1 + i)™ (nguoi) 4)

Trong d6 N; 1a dan sb ndm dy doan (nguoi); No la dan sd tinh toan nim hién tai
(nguoi); i 14 ty 18 gia ting dan sd tu nhién (%); va n 1a ty sb nam dy doan va nam déan sd
hién tai.

Két qua tinh todn nhu cau nuéc cho sinh hoat dwgc trinh bay trong Bang 2.

Bang 2. Nhu cau dung nude cho sinh hoat.

Nim Ty 1¢ ting din sb i (%) Dén s6 (No) qi fi QSHTB (m’*/ngd)
2020 0,93 500 100 90 45

2040 0,93 602 120 95 68,59

2060 0,93 724 140 98 99,34

(ii) Nhu cu dung nudc chan nudi:

Nude cho gia stic duoc udc tinh bao gdm nude udng cho gia suc va nude dé vé sinh
chudng trai. Tty theo loai gia suc va phuong thitrc chin nudi s& cé luong dung nudc khac
nhau. Vi vdy, nghién ctru udc tinh binh quan nhu cau nuéc cho mdi ca thé va tinh cho toan
bd va cong voi nudce vé sinh chudng trai riéng biét dugc thé hién qua cong thuc:

Qen = 110001 (m®/ngd) (5)

Trong d6 qi 1a tiéu chuan dung nudc sinh hoat (lit/con/ngay); N; 1a s lwong vat nudi
(con) (qi: lay theo tiéu chudn TCVN 4454:2012 [17]) va Ni: 1ay theo Nién giam thdng ké
An Giang. Nghién ctru tinh todn Qcn = 16 m?/ngay.dém cho ba giai doan 2020, 2040, 2060
va két qua duoc trinh bay trong Bang 3.
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Bing 3. Nhu cau ding nude cho chin nudi.

qi Ni QCN (m®/ngd)
Trau 70 50 4
Bo 70 100 7
Lon 25 200 5
Téng cong 16

(iii) Nhu cau dung nudc trong trot:

- Lua chon mo hinh mua tinh toan: Nghién ctru dy bdo nhu cau nudc cua cay tréng
theo lwong nudc tudi tng voi lwong mua thiét ké. HO chira Otuksa thudc cip cong trinh IV
va mirc dam bao phuc vu theo cip cong trinh 1a P = 75% nén nghién ctru lya chon mé hinh
mua Ung voi tan sudt thiét ké P = 75% (theo QCVN 04-05:2012) [18]. Tir sb liéu luong
mua nam thiét ké P = 75%, nghién ctru st dung s6 liéu khi tuong nam 2006 (c6 lugng mua
gﬁn voi lugng mua co tan sut 75%) lam $6 liéu dau vao md hinh gém nhiét do tdi cao,
nhiét d6 toi thap, do am, téc do gio6 va sd gid ning dé md phong nhu cau nude cho ciy
tréng.

- Nhu ciu nuée cho cdy trong: Nhu cau nude cho cdy trong dugce tinh toan theo ba mo
hinh san xu4t nong nghiép véi dién tich cdp nude tinh toan 1a 52 ha (dién tich hién tai) cho
ca ba mo hinh cip nudc: md hinh 1 (lta—dau phong), mo hinh 2 (d4u xanh-lta), mo hinh 3
(dau xanh—dau xanh—bép) ¢ hién tai va tuong lai theo ba kich BDKH (Bang 4). Trong
nghién ctru nay, dé xac dinh nhu cau nudc cho cdy trong, mo hinh CropWat 8.0 dugc sir
dung. M hinh CropWat 8.0 mé phong nhu cau str dung nudc cia cay trong trong cac diéu
kién khi hau, ciy trong va dat dai khac nhau [14], va dugc xé4c dinh theo cong thirc:

IWR; = ETc; — Py (6)

Trong d6 IWR; 1a luong nudc yéu cau tudi trong thdi doan thir i (mm); P 14 luong
mua hiéu qua trong thoi doan thir 1 (mm); ETe = ETo X K¢ la luong béc thoat hoi nudc
trong thoi doan thir i (mm), ETo 1a luong bbc thoat hoi nudc cua ciy trong va K 13 hé sb
cay trong, K. dua trén sb liéu co san tor mo hinh va gia tri Kc sir dung cho ting giai doan
sinh truéng tir du vu, gitta vu va cudi vu [7] (Bang 5).

Béng 4. Tinh todn nhu cau nudc cho cay trong theo cac mo hinh san xuat.

Théng 1l 23] als]el7]s8s]lolw|lul]n

Mua Dong xuin H¢ thu Thu dong

Lia-mau | | ; S ——— |

, \ | | ]

Lia - mau ) . )

Chuyén mau (e —— e
Lua
Mave»

Thoi ky sinh truong va hé sé Ke cta cy laa duge tong hop trong bang 5.

Bang 5. Thoi ky sinh truong va hé s6 Kc cua cdy trong.

Lam dat Giai doan phat trién
A < Chuén 4 é x N
Cay - Dic  pivibng . Tuoi CC(:)?ly nh?:h . Lim Trd g, Thoigian
trong trung - gieo sa Tong i P lam doﬂng‘- h_ sinh truéng
nhanh dong tro co chin
Lua  S§ngay 15 10 5 10 35 25 30 115
Pong 31/12 - 09/4
Xuan Ke 0,7 0.3 0,5 1,05 0,7
Lia  S§ngay 25 20 5 10 35 25 30
Thu 15/8 -22/11
Kc 1,2 1,05 1,1 1,2 1,05 125

Pong
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Luong bdc thoat hoi nudc tiém nang dugc xac dinh theo phuong phap Penman-—
Monteith [14]. Trong nghién ctru nay, cac s6 liéu khi tuong nhu toc do gio, buc xa gia thiét
khong thay d6i do gidi han cua sé liéu quan trac va s0 liéu theo cac kich ban BDKH; va
nghién ciru chi tap trung phan tich thay d6i nhiét do tdi cao va toi thap (Tmax va Timin).

Theo FAO [6], viéc udc tinh lugng mua hi¢u qué hang thang theo phuong phap dich
vu bao t6n dit SCS (Soil Conservation Service) ciia Phong Nong nghiép My (USDA) dugc
tich hop sdn trong mo hinh CropWat 8.0 theo cong thic:

Por = 125 X (125 — 0,2P;y1)/125  Pyoy < 250 mm (7)
P, =125 + 0,1 X Py, P, Pior > 250 mm (8)

3. Két qua va thao luin

3.1. Su thay doi nhiét ds, lwong mua theo cac kich ban BDKH

Su thay ddi nhiét do va luong mua hang thang theo cac kich ban BDKH (theo CMIPS5)
cho thay, nhiét d6 t6i cao, nhiét do ti thap giai doan dén nim 2040 va dén nam 2060 ting
trong khi lugng mua gidm (Hinh 2a, Hinh 2b, Hinh 3a va Hinh 3b). Vao mua khd, lugng
mua giam tir thang 2 d&én thang 5 va trong muia mua, luong mua ting tir thang 6 dén thang
12.

Cu thé, theo ba kich ban RCP2.6, RCP 4.5, RCP 8.5, nhiét d6 tdi cao tang cao nhat déu
vao thang 2, 1an luot 1a 3.8°C, 2.4°C va 3°C giai doan dén nim 2040 (Hinh 2a); ting 4.0°C,
2.9°C va 3.4°C giai doan dén nam 2060 (Hinh 3a). Két qua nay cho thay, nhiét d6 t6i cao co
su bién dong doéng déu qua cac thang cia timg kich ban nhung bién dong khong dong déu
theo ting kich ban. Nhiét do tdi thap co su bién dong, kich ban cang cao thi kha niang bién
d6i bat thuong cua nhiét d6 cang gia ting. Theo ba kich ban RCP2.6, RCP 4.5, RCP 8.5,
nhiét do t6i thap ting cao nhat vao thang 3 va ting lan luot 1a 0.6°C, 0.8°C va 2.8°C giai
doan dén nim 2040 (Hinh 2b), giai doan dén nam 2060 tang lan luot 14 0.4°C, 1.1°C va
1.4°C (Hinh 3b). Theo Vién Khoa hoc Khi twong Thity vin va Bién d6i khi hau [19], nhiét
d6 t6i cao trung binh nim c6 xu thé ting tir 1.7°C-2.7°C (RCP 4.5), ting 3.0°C—3.5°C (RCP
8.5), nhiét do tbi thap trung binh nim c6 xu thé ting tir 1.8°C—2.2°C vao cudi thé ky 21 nén
nhin chung két qua tinh toan cua dé tai twong dbi phu hop.

801 RCP2.6 RCP2.6 72 [4 80 RCP2.6 RCP2.6 72 3
7 RCP45  — RCP45 T\RCP45  — RCP45
601 5 RCP85  — RCP85 60 60 " Rep85  — RCP85 60
/\ P \ 42 2
. 2% w0 g
3 z & /25 ” &
2 18 3201 15 5 14 w7 10770 1 19 716 &
- - 18
2 2 3 -1 | 7T\l s 8,2 BN 5
& 08 o 0 5 4
~ 8= 8 B4 AN o
2 z B X R 1414 ®
¥ 18 20 0
| r0~
2 40 43
.. (b)
3 60 1
t 2 3 4 5 6 7 8 9 10 11 1 1t 2 3 4 5 6 1 8 9 10 11 12
Hinh 2. Sy thay d6i nhiét d6 (a) toi cao va (b) toi thap véi lugng mua giai doan 2040
140 RCP2.6 RCP2.6 13* 5 1401 RCP2.6 RCP2.6 1313
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§ ol \ 14 e A SXL 1§ 5 B g
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g o™ \Y 2 11 0 %2 55 -2 2 ° o 2
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45 4 B~ ’ A ]
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Hinh 3. Su thay ddi nhiét do (a) ti cao va (b) téi thdp v6i lwong mua giai doan 2060.
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3.2. Banh gia nhu cau nuoc

Két qua tinh toan gia tri ETO va lugng mua (&mg voi P = 75%) theo thang cho hién tai
va cac kich ban BDKH giai doan 2040 va 2060 lan luot duge trinh bay trén Hinh 4. Tong
nhu cau dung nudc bao gém cho tréng trot, sinh hoat, chan nu6i trong mgt ndm tai thoi
diém hién tai (Hinh 5) va theo cac kich ban BPKH (Hinh 6). Nhu cau ding nudc tng Vé’i
diéu kién khi hau hién tai theo timg mo hinh san xuat 1, 2 va 3 lan luot 1a 383,0x10° m
262,2x103 m? va 218,4x10° m3. Do nhu cau nude cho s1nh hoat va chan nuéi khong thay
d6i theo ba mo hinh (lan luot 1a 16,4x10° m? va 5,7x10° m’), nhu cau nudc cho tréng trot
giam do thay dbi ciy trong. Cu thé, nhu cau dung nudc cho cy trong theo ba mo hinh 1, 2
va 3 lan luot 14 360,9x103 m?, 240,1x10° m® va 196.4x10° m3. Nhu ciu ding nudc cho vu
laa 16n hon nhiéu so vé6i cac vu mau, dic biét 1a vu lta Pong Xuéan do luong mua rat nho
va nhiét d6 cao dan dén luong bdc thoat hoi nude tang. Vao mua kho, trong diéu kién
ngudn nudc tudi cho cdy tréng khan hiém can chuyén ddi cdy trong thich tng phu hop.
Hién tai, theo sd liéu tinh toan so bd hd chtra Otuksa dung tich hd 1a 400x10% m3 thi van
dam bao cung cip nude cho sinh hoat va néng nghiép cho ca ba mé hinh san xuét.
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Hinh 4. Két qua tinh toan (a) Lugng mua (ing v6i P = 75%) theo thang cho hién tai va cac kich
ban BDKH giai doan 2040 va 2060; (b) Gia tri ETo theo thang cho hién tai va cac kich ban BDKH
giai doan 2040 va 2060.
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Hinh 5. Nhu ciu dung nudc hién tai theo tirng mo hinh san XUuét.
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Trong nghién ctru ndy, nhu cau ding nudc cho chin nudi khong thay doi (5,7x10° m?)
va nhu cau dung nudc sinh hoat gia ting theo toc d gia ting dan sd giai doan dén nim
2040 va nam 2060 (1an lugt 1 22,5x10° m?® va 36,9x10° m?) theo ting kich ban BPKH cua
ba MHSX (Hinh 6). Nhu cdu dung nudc theo cac kich ban BPKH (RCP2.6, RCP 4.5,
RCPS8.5) giai doan dén nim 2040 cho thay tong nhu ciu dung nudc cao nhat 1a mé hinh 1
(laa, dau phong) lan lugt 395,3x10° m?, 390,9x10° m3 va 390,0x10° m?. Tong nhu cau
nuéc ctia md hinh 2 (dau xanh, 1aa) theo 03 kich ban lan lugt 1a 238,0x103 m?, 208,5x103
m?, 206.6x10° m® va mé hinh 3 (d4u xanh, dau xanh, bip) theo ba kich ban 1a 187,0x103
m3, 161.4x103 m3, 141.0x10° m3. Nhu cau ding nudc cho cay trong thay doi khong dang ké
qua cac kich ban nhung thay d6i dang ké qua timg MHSX. Kich ban phat thai thép theo mo
hinh 1, 2 va 3 ¢6 nhu cau dung nudc cay trong lan luot 13 364,1x10° m3, 206,8x103 m3 Va
187. 0x10° m’; : kich ban phat thai trung binh thap lan luot 14 359,8x103 m : , 177.3x10° m
130,3x103 m3; kich ban phat thai cao lan luot 1a 358,8x10% m?, 175,4x 103 m’ va 109,8><103
m?. Nhin chung, nhu cdu ding nudc cho trong trot theo ba kich ban BDKH thay doi khong
dang ké giai doan dén nam 2040 va hd chira van dam bao cung cap nudc sinh hoat, trong
trot, chan nudi cho ca ba MHSX.

Téng nhu cau ding nudc giai doan dén nam 2060 theo cac kich ban RCP2.6, RCP 4.5
va RCP8.5 cua timg MHSX thay doi khac nhau. Nhu cau ding nudc cao nhét 1a mé hinh
11an luot 12 411,4x103 m3, 399,6x10> m® va 405,8x10° m3; md hinh 2 1an luot 1a 229,3x103
m?, 218,7x103 m?, 225,1x10° m3 va mo hinh 3 lan luot 1a 108,8x103 m3, 157,6 x10°> m?
176,0x10> m? theo ba kich ban. Kich ban phét thai thap c6 nhu cau ding nudc cho cdy
trong theo ba mo hinh 1, 2 va 3 1an luot 1a 368,8x10° m?, 186,7x10° m?, 138,2x10° m’
kich ban phat thai trung binh thp lan luot 1a 357,0x103 m3, 176,1x10% m3, 115,0x103 m?;
va kich ban phat thai cao 1an luot 14 363,2x103 m3, 182,5x10° m3, 133,4x10% m?

Nhu vay, nhu ciu sir dung nudc cho cay trong ting theo kich ban RCP8.5 va giam theo
kich ban RCP4.5, RCP2.6 giai doan dén nam 2060 so véi giai doan dén nam 2040 trong ca
ba MHSX do su thay doi nhiét d6 va luong mua cua hai giai doan twong mg khac nhau.
Mo hinh 1 (lta, ddu phong) c6 nhu cau nuée 411,4x10° m3,vuot dung tich hd chira dén giai
doan nam 2060 nén ho chira khong dam bao cung cap da nudc. Tuy nhién, & mo hinh 2
(d4u xanh, ltia) va mo hinh 3 (d4u xanh, dau xanh, bap) hd chira ddm bao cung cap du nude.
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Hinh 6. Nhu cdu ding nudc cho tirng mé hinh san xuét theo cac kich ban BPKH (MH: Mb hinh
san xuét; MH1 (laa, dau phong), MH2 (dau xanh, lua) va MH3 (dau xanh, dau xanh, bép)).

3.3. Anh hwéng ciia bién doi khi hdu dén trong trot

Nhu cau nude cho cdy trong co xu hudng giam & cac mic do khac nhau cua ting
MHSX so v6i thoi ky hién tai, riéng m6 hinh 1 ¢6 xu huéng tang voi ty 1€ thap ca hai giai
doan dén nam 2040 va nam 2060 (Hinh 7). Theo kich ban phat thai thap (RCP2.6), nhu cau
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nude trong trot ting & md hinh 1 (1an lugt 0,89%, 2,20%) nhung giam & mé hinh 2 (1an luot
13,88%, 22,24%) va mo hinh 3 (lén lugt 20,66%, 29,63%) giai doan dén nam 2040 va nim
2060. Kich ban phat thai trung binh thép (RCP4.5) ¢6 nhu cau nude giam & ca ba MHSX
(lan luot 0,3%, 26,16% va 33 ,66%) dén nam 2040 va giam (lan lugt 1,07%, 26,68% va
41,45%) dén nam 2060. Nhu cau nudc cdy trong giam twong tu & kich ban phat thai cao
(RCP8.5) ciia ba MHSX (lan luot 0,58%, 26,96% va 44,07%) dén nam 2040 va dén nam
2060 tang (0,63%) ¢ mo hinh 1 nhung giam (1an luot 13 23,99% va 32,04%) & mo hinh 2 va
md hinh 3. Sy thay doi nhu cau nudc (tang/ giam) khong theo quy luat nay c6 thé duoc giai
thich nhu sau: do nhu cu nuéc cua cac MHSX (loai cay trong va mua vy) phu thudc vao
diéu kién khi tugng (trong do luong mua va nhiét do t6t cao, tot thap dugc xem xét trong
nghién ctru ndy) nhung céc yéu t6 khi tuong nay thay do6i khong theo quy luét theo cac kich
ban BDKH giai doan 2040 va 2060 nhu thé hién trén hinh 2 va hinh 3. Nhin chung, két qua
tuong tu nghién ciru tai hd chua O Ta Soc [13] va nghién ctru tai luu vic _song Srepok [20]
mo phong nhu cau nudc ciy trong bang mé hinh CropWat cho thdy nhu cau nuéc cho trong
trot giam theo ting kich ban BDKH.
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Hinh 7. Chénh 1éch (%) nhu cau nudc trong trot cac MHSX trong tuong lai so voi hién tai.

4. Két luan

Theo céc kich ban BPKH cho thay nhiét do ti cao, nhiét d6 tdi thip c6 xu hudng ting
trong khi lugng mua c6 xu huéng giam vao mua kho va ting vao mua mua. Trong diéu
kién hién tai, nhu cau nudc sinh hoat va nong nghi¢p theo mo hinh 1, 2, 3 lan luot 1a
383,0x10° m3, 262,2x103 m3 va 218,4x103 m3 thi dung tich hd chira vin dam bao cung cp
nudce cho ca ba MHSX. Trong tuong lai, dudi tac dong cia BPKH tong nhu ciu ding nudc
thay d6i va ho chira van c6 thé dap tmg lugng nudc cho timg mo hinh tinh toan giai doan
dén nam 2040. Tuy nhién, dén giai doan nim 2060, md hinh 1 ¢ tong nhu ciu nudc theo
kich ban BDKH lan luot 1a 411,4x10° m?, 399,6x10° m?, 405,8x10° m? thi hd chua khong
dap ing dugc va mo hinh 2, mé hinh 3 do chuyén d6i cdy trong luong nudc can sir dung
gidm nén hd chtra van dap tung dii nude. Nhu cau sir dung nude cho cdy trong nam du bao
c6 xu hudng gidm & mic do khac nhau ¢ tirng MHSX.

Nghién ciru so sanh tong nhu cau nudc trong mot nam véi gia thiét trong nam ho luon
duoc trir daytrir lwong nudc trong mot nim cia hd chira, chua xem xét dén sy van hanh cia
ho chira theo thoi gian. Do véy, nghién ciru tiép theo can xem xét sy van hanh ho chira vao
timg thoi diém thich hop mua kho, mua mua, mdi thang hoic mdi muoi ngay dé cé thé su
dung t8i wu luong nudce tu hd chita cho cac muc dich st dung nudc. Vao mua mua, lugng
nude ty nhién ting nhiéu so voi mua khd va nhu cau nudc cia cdy trong it hon do nhan
lwong nudce nay. Vi vay, kién nghi khu vuc nghién ciru can bd tri loai cay trong va lich thoi



Tap chi Khi twong Thuy van 2021, 730, 42-52; doi:10.36335/VNJHM.2021(730).42-52 51

vu thich hop dé sir dung hi€u qua lugng nudc troi. Ngoai ra, nghién clru nay chua xem xét
dén hiéu ich kinh té khi chuyén d6i MHSX.

Pong gép cho nghién ciru: Xay dung y tudng nghién ctru: P.T.T.V.; H.V.T.M.; Lua chon
phuong phap nghién ctu: P.T.T.V; HV.T.M; TVT.;L.H.T.; L.H.K. Thu thap, phan tich, xtr
Iy sb liéuw: P.T.T.V; L.HK.; LH.T,; Viét ban thao bai bao: P.T.T.V; HV.T.M; TVT,;
L.H.T.; L.H.K. Chinh stra bai bao:P.T.T.V; HV.T.M; TVT.; L HK.

Loi cam on: Dy 1a san pham cua dé tai cap B (ma sb dé tai: B2021-TCT-13). Nhom tac
gia xin goi 101 cdm on dén Bo GD&DT va Truong PHCT da tao co hdi cho nhém thyc hién
nghién ctru nay.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1 cong trinh nghién ctru cua tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ciru trude day;
khong c6 sy tranh chap lgi ich trong nhom tac gia.
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Abstract: The objective of this study is to assess the capacity of water supply for
agricultural production and domestic use from Otuksa reservoir in Tinh Bien district, An
Giang province. CropWat model was used to calculate water demand for rice and other
crops according to three production models: model 1 (rice—peanut), model 2 (green bean—
rice), model 3 (green bean—green bean—corn) at present and in the future under three
climate change scenarios (RCP2.6, RCP4.5, and RCP8.5); thereby to assess the ability to
supply water from rain and reservoir for the study area. The results show that, at present
and in the future by 2040s, the water resources from rain and from the reservoir would
ensure water supply for all three production models. However, by 2060s, the reservoir will
not provide enough water for model 1 under the three climate change scenarios with total
water demand, respectively, of 411.4x103 m3, 399.6x10° m3, and 405.8x10° m’.
According to models 2 and 3, thanks to crop conversion, the water demand will be
reduced and the reservoir water would meet the demands. Next study needs to consider the
reservoir operation at each appropriate period in the dry and wet seasons, monthly or each
10-day period in order to optimize the use of water from the reservoir for different water
use purposes.

Keywords: CropWat; Water demand; Production models; Climate change scenarios;
Otuksa reservoir.



