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Tém tit: Viét Nam la mét trong nhitng nuoc bi tic dong nhiéu nhat do bién doi khi hdu
(BPKH). Bién déi khi hdu da, dang va sé anh hudng dén nhiéu nganh, linh viee ¢ nude ta, trong dé
linh viee néng nghiép bi anh hwéng nhiéu nhat. Mot trong nhitng tac dong cia BPKH dén nganh

nong nghiép la lam tang nhu cau nudc cua cac loai cdy trong do nhiét do va boc hoi tang lén. Do

vdy can co nghién cuu danh gia muc do anh huong nay. Bai bdo nay gioi thiéu ket qua budc dau
danh gia tac dong cua BDKH dén nhu cau nuoc cua cdc cdy trong o mot hé thong twoi dién hinh o

dong bang Bdc Bé la hé thong twéi Trung Ha, Suoi Hai. Két qua nghién ciru da cho thdy nhu cau
nudc twdi cia ngdé Péng Xudn tang 1én cao nhdt so véi thoi ky 1980-1999 (13,8% vao nam 2050 va
27,2% vao nam 2100, tng véi kich ban B2), tiép dén la lia vu chiém. Nhu cdu nuwée twdi cua liia vy
miua tang 1én it nhdt (0,6% vao nam 2050 va 1,9% vao niam 2100, ting véi kich ban B2).

Cic tir khoa: Bién doi khi hau, cay trong, nhu cau nudc, kich ban.

1. MO PAU

Bién d6i khi hau (BPKH) 1a mdt trong
nhirng thach thic 16n nhat doi v6i nhan loai
trong thé ky 21. BPKH s& tac dong nghiém
trong dén san xuit, doi séng va moi trudng trén
pham vi toan thé gigi. O Viét Nam, trong
khoang 50 nim qua, dién bién cia khi hau theo
chiéu hudng cuc doan, lugng mua ting manh
vao mua I va giam vao mua ki€t cung vdi nhigt
d6 trung binh nim da ting khoang 0,5 + 0,7°C.
BDKH da lam cho cac thién tai bao, 10 lut va
han han ngay cang khéc liét hon [1].

Viéc nghién ctru nhdm danh gid anh hudng
cia BPKH dén cac nganh, linh vyc noéi chung
va dén linh vurc tai nguyén nude ndi riéng di thu
hat nhiéu nha khoa hoc trén thé giéi trong
nhitng nim qua, dién hinh nhu: Nghién ctru mo
phong anh huéng cia BDKH dén ngudn nudec &
mién Trung cia Thuy Dién cua tac gia Chong-
Yu-Xu [7], céc tac gia da danh gid dugc su thay
d6i ngudn nudc twong ung véi cac kich ban
BPKH (nhiét 46, mwa) bang phuong phap mo

" Truong Pai hoc Thity Loi

phong mua - dong chdy; Nghién ctru anh hudng
cia BPKH dén ngudn nudc va nhu cau nudc
nong nghiép & vung West Bank cia Numan
Mizyed [9]; Nghién ctru danh gid tdc dong cua
BDKH tiém ning dén can bang nudc clia mot
luu vuc ¢ Jordan cua tac gid Fayex Abdulla va
Tamer Eshtawi [8], cac tac gid da danh gia dugc
su thay doi ctia dong chay nim theo cac kich
ban vé mua va nhiét do qua str dung phuong
phép mo6 phdng mua-dong chay.

O Viét Nam, dén nay di c6 mot s nghién
ciru vé tac dong cua BDKH dén linh vuc tai
nguyén nudc nhu: nghién ctru cua Vién Khoa
hoc KTTV va MT [3][4], nghién ctu cua Dai
hoc Can Tho [5] va cta Pai hoc Thuy loi
[2],...tuy nhién cac nghién ciu nay mdi chi
dung ¢ muc danh gia so bo chua danh gid chi
tiét duogc tac dong cia BbKH dén nhu cau nudc
nong nghi€p & cac vung trong ca nudc.

Bai bao nay gidi thiéu két qua nghién ctu
budc dau vé danh gia tic dong cia BDKH dén
nhu cau nudc cia cdy trong (lia, ngd) trong hé
thong tudi Trung Ha-Subi Hai, Ba Vi, Ha Noi
ung véi cac kich ban BDKH cua Vi¢t Nam da
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dugc cong bd gin diy nhiam cung cdp co so
khoa hoc cho cac gidi phép thich tng véi
BDKH.

2. GIOI THIEU HE THONG TUOI
TRUNG HA - SUOI HAI

Hé thdng tudi Trung Ha — Sudi Hai nim ¢
phia Bic huyén Ba Vi, thanh phd Ha Noi, c6
nhiém vu tudi cho 5.356 ha dat canh tac nong
nghiép, trong d6 c6 5.000 ha lua va 356 ha mau
(chu yéu 13 ngd) cta huyén Ba Vi. Khu vuc nay
duogc gidi han boi song Pa & phia Bic va Tay,
song Hong & phia Pong va song Tich ¢ phia
Nam (xem hinh vé 1).

Trudc day hé théng tudi Trung Ha - Subi Hai
dugc cip nude boi hai cong trinh ddu mdi tudi
1a tram bom Trung Ha va hd chira nudc Subi
Hai. Hién nay, ho Sudi Hai di dugc chuyén
sang phuc vu du lich va vi vay toan bd di¢n tich
canh tac trong hé théng nay s& duoc cip nudc
tudi bdi tram bom tudi Trung Ha céd luu lugng
thiét k& 1a 10,5 m’/s (hi¢n tai tram bom Trung
Ha dang duoc xay dung ning cap).

~7i BAN BB KHU TUGI TRUNG HA - SUGI HAl
R i, HUYEM BA Vi - TINH HA TAY
LT AT

Hinh 1: Hé thong twéi Trung Ha- Suéi Hai,
huyén Ba Vi, Ha Ngi

3. CONG CU VA PHUONG PHAP
NGHIEN CUU

3.1. Chi tiéu danh gia tac dong ciia BDKH
dén nhu ciu nuéc cia cAy trong trong hé
thong

Chi tiéu danh gia tac dong cia BDKH dén
nhu cau nudc cua cdy trong duoc xac dinh theo
cong thuc sau:

Aw =

TB-sau __

TB—nen XIOO% (1)
TB—nen

Trong do:

AW : Chénh léch nhu cidu nuéc cua ciy
trong & thoi diém danh gia so vai thoi ky nén
(1980 — 1999). Gia tri nay cang 16n thé hién
muc dd tac dong cang cao.

AW, A e e A LA
T8-nen : Nhu cau nudce cua cdy trong tinh

trong cac ndm thoi ky nén.

w. A P A i
78-sav : Nhu cau nudc cia cdy trong tinh

trong cac ndm xem Xét.

3.2. Phuwong phap tinh toin nhu ciu nwéc
ciia ciy trong

Nghién ctru nay st dung phin mém Cropwat
8.0 dé tinh toan nhu cau nudc cho ciy trong,
day 1a phan mém tinh ché d6 tudi tién tién nhat
hién nay va duoc FAO khuyén cdo sir dung trén
toan thé giéi [6].

Co 56 Iy thuyét ciia mé hinh Cropwat:

Pé tinh toan luong nude can (IRR) cho ciy
trong ta dya vao phuong trinh cin bang nudc co
dang tong quat nhu sau:

IRR = (ET; + LPy¢p + Prep) - Pesr(mm/ngay) (2)

Trong do:

IRR: lwong nuéc cin tudi cho ciy trong
trong thoi doan tinh toan (mm/ngay);

ETc: luwong bbc hoi mit rudng trong thoi
doan tinh toan (mm);

P.: lwong mua hiéu qua cay trong st dung
duogc trong thoi doan tinh todn (mm);

P.,: lwong nudc ngdm 6n dinh trong dat
trong thoi doan tinh todn (mm/ngay);

LP.ep: lwvong nudce lam dat (mm).

- Xdc dinh lwong béc hoi mdt ruéng (ET,):
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Luong bdc hoi mat rudng dugc tinh theo
cong thuc:

ET=Kc x ETy

Trong do:

(mm/ngay)  (3)

Kc: hé sd cay trong, phu thudc vao ving
canh tac, giai doan sinh trudng cta ciy trong ;

ETo: lugng bdc hoi mat nude tu do tinh toan
theo cong thirc cua Penman-Monteith.

ETp=Cx [W xR, + (1-W) x f(u) x (ea.-€q)]
(mm/ngiy) @)

Trong do :

C: h¢ sb hi¢u chinh vé sy bu trir d6i véi
toc do gio6 cling nhu sy thay ddi cia birc xa
mat troi;

W: hé sb co quan h¢ vo1 nhi¢t do va cao do
khu tudi;

Ry: luwgng buc xa thuc té duoc xac dinh tir sb
gid chiéu sang, nhiét d6 va 46 am;

f(u): Ham quan hé véi téc do gio;

(€a-€4): chénh léch giita ap suat hoi bdo hoa &
nhiét d6 trung binh cta khong khi va ap suat hoi
thuc té do duoc;

Kc: hé sb phu thudc vao tung loai cay tréng
va thoi doan sinh trudng cua cay do.

- Tinh toan mua hiéu qua (Pep):

Perr= 0,6 X Ppya - 10 khi Py <70 mm ~ (5)

Petr= 0,8 X Poya - 24 khi Py > 70 mm  (6)

Trong do:

Pegr : lwong mua hi¢u qua trong thoi doan tinh
toan (mm);

Piua: Twong mua thuc té trong thoi doan tinh
toan theo mo hinh mua thang thiét ké (mm).

- Luwong nuée ngam én dinh (Prep)

Prp=Kxt (mm) (7)

Trong do:

K: hé s6 ngdm 6n dinh cua dat (mm/ngay);

t: thoi gian tinh toan (ngay).

- Lwong nuée lam dat (LP,.p)

Luong nude lam bio hoa ting dat canh tac (S):

S= (1-Sm/100) x d x P/100 (mm) (&)

Trong do:

d:  do sau 16p dit bio hoa nudc (mm);

Sm: d0 sau co san dau thoi doan tinh toan (%);

P: 40 rdng dét (% thé tich dat).

- Luong nuoc tao thanh va duy tri [6p nuoc

trén mdt ruéng trong thoi gian lam dat (LD).

Lb=(L/T+S+P+E)-Py (mm/ngay) (9)

Trong do:

L: tong lugng nudc can cung cip trong thoi
gian lam dat (mm);

T: thoi gian lam dat (ngay);

P, S: luong nudc thdm ding va ngang
(mm/ngay);

E: luong bdc hoi mit rudng (mm/ngay);

Per: lwgng mua hi€u qua (mm);

Dbi voi cay trong can phuong trinh c¢6 dang:

IRR=ETc¢ - Peff (10)

3.3. Lua chon kich ban BDKH

Duya trén kich ban bién d6i khi hau, nudc
bién dang cho Vi¢t Nam moi dugc cap nhat va
cong bd gan day (2011) [1], thoi ky nén dung dé
danh gia anh hudng cua bién d6i khi hau 1a giai
doan 1980-1999, thoi ky twong lai dugc chon &
day 1a tai cac mbc: 2020, 2050, 2070 va 2100,
kich ban duoc chon dé danh gia 1a kich ban B2
(kich ban phat thai trung binh).

Kich ban B2 cua vung Ha N1 tuong trng voi
cac nam 2020, 2050, 2070 va 2100 nhu sau:

- Kich bén vé nhigt dé:

Bang 1: Muirc tang nhiét do trung binh (°C)
so voi thoi ky 1980-1999 o vung Ha Noi
theo kich ban B2

. Céac mbc thoi gian trong
Thoi ky .
oy thé ky 21
trong nam
2020 | 2050 | 2070 | 2100
XII - 11 0,5 1,4 2,1 2,8
m-v 0,5 1,4 2,0 2,7
VI — VIII 0,5 1,2 1,8 2.4
IX - XI 0,5 1,4 2,0 2,6

- Kich bén vé lwong mwa:
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Bing 2: Mirc thay déi lwong muwea (%)
so voi thoi ky 1980-1999 o vung Ha Noi

theo kich ban B2
Thoiky | Cacmdc thoi gian trong thé ky 21
trong nim | 2020 | 2050 | 2070 | 2100
XI-1 | 1,1 | 29 4,1 5,5
m-v | -05 1] -13 | -19 | -25
VI-VII | 23 | 6,1 8,6 11,6
IX-XI | 09 | 24 3.4 4,5

Pé tinh toan nhu cau nudc cia cdy trong
trong khu vuc ung véi thoi ky nén, tac gia sir
dung tai li€u khi tuwong (mua, nhi¢t do,...) cua

tram khi tuong Ba Vi tir nim 1980 dén 1999.

Céc tai liéu vé giai doan sinh truéng, cong
thirc tudi cua lha chiém, lia mua, ngd Pong
Xuan va cac tai liéu khac lién quan dugc thu
thap tir du an quy hoach thuy lgi huyén Ba Vi.

4. KET QUA VA THAO LUAN

Sau khi st dung phan mém Cropwat 8.0 dé
tinh toan nhu cau nuéc cta laa chiém, laa mua
va ngd Pong Xuan trong khu tudi Trung Ha -
Subi Hai véi cac so liéu khi tugng trong cac thoi
ky twong mg vai kich ban B2, ¢6 dugc cac két
qua vé nhu cdu nudc tudi trén 1 ha trong cic
thot ky nhu trong céc bang sau:

Bing 3: Bang tong hop nhu cau nude twéi va 1y 16 tang gidm so véi thoi ky nén vmg
kich ban bién déi khi hdu B2 (m’/ha/vu)

Nam Thoi ky nén 2020 2050 2070 2100
Don vi m’ m’ % m’ % m’ % m’ %
Lua Chiém 4685 4754 1,5 4855 3,6 4990 6,5 5052 7,8
Lua Mua 3279 3279 0,0 3299 0,6 3321 1,3 3341 1,9
Ngo 621 649 4,5 707 13,8 773 24,5 790 27,2
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Hinh 2: Sw thay doi nhu cau nuoc tuoi cua lua
vu chiém vung voi kich ban bién doi khi hau B2
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Hinh 3: Sy thay doi nhu cau nuoc twoi cua lua
vu mua ung voi kich ban bién doi khi hdu B2
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Hinh 4: Su thay doi nhu cau mede twéi ciia ngé
Péng Xudn vimg kich ban bién doi khi hdu B2

Cac két qua trén cho théy, dén nam 2020,
nhu cdu nudc tudi cua lua vu chiém du kién s&
tang 1én 1,5% so voi thoi ky nén (1980-1999),
dén nam 2050, muc tang do s¢ la 3,6%, dén nam
2070, muc tang s€ la 6,5% va té1 nam 2100,
muc tang s€ 1a 7,8%.

Pbi v6i lna vy mua, mirc ting ctia nhu ciu
nuéc tudi twong tng véi cac mdc thdi gian
2020; 2050; 2070 va 2100 la 0,0%; 0,6%; 1,3%
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va 1,9%. RS rang nhu cau nudc cta lia vu mua
tang 1én it hon so v&i lha vu chiém, nguyén
nhan chinh 1a do lugng mua vao mua he (thang
VI-VIII) tdng lén cao hon.

Doi véi ngd vu Péng Xudn, mikc tang ciia
nhu cau nwée tudi tirong g véi cdc moc thoi
gian 2020; 2050, 2070 va 2100 la 4,5%;
13,8%; 24,5% va 27,2%. Két qua da cho thdy
nhu cdu nude cia ngé Péng Xudn tang 1én cao
hon nhiéu so véi lia chiém va lia mia, nguyén
nhan la do trong mua Xuan (thang I11-V), luong
muwa giam va nhiét do tang.

5. KET LUAN

Nghién ctru danh gia va dy bao nhu ciu ding
nude cua cac nganh kinh té, xa hdi noéi chung va
cua nganh nong nghiép noédi rieng duodi tdc dong
ciia BPKH 14 viéc rat can thiét nham cung cip
cac co cd khoa hoc cho viée dé xudt cac giai
phép tng pho vé1 BDKH trong nganh ndng
nghiép va thuy lgi.

Tai liéu tham khao

Trong pham vi cua bai bao nay, chung to1
gioi thidu két qua nghién ctru danh gia anh
hudéng ciia bién doi khi hau téi nhu cau nudc
ciia hai loai ciy trong trong hé théng tudi
Trung Ha - Sudi Hai, huyén Ba Vi, Ha Noi.
Két qua nghién ctru da du bdo dugc nhu cau
nudc cia cac loai cAy trong trong khu vuc
Trung Ha-Sudi Hai trong tuong lai dudi tac
dong cua BDKH.

Két qua nghién ctru da cho thdy, nhu cau
nudc tudi cia ngd Pong Xuan tang 1€n cao
nhét so véi thoi ky nén (13,8% vao nim 2050
va 27,2% vao nam 2100), tiép dén 1a laa vu
chiém. Nhu cau nudc tudi ctua laa vu mua ting
1én it nhit (0,6% vao nam 2050 va 1,9% vao
nam 2100).

Két qua nghién ctru trén day 1a co s khoa
hoc cho viéc tinh toan cin bang nudc va dé ra
cac gidi phap trng ph6 vé1 BDKH trong khu vuc
cling nhu nhiing vung khac tuong tu.
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Abstract:
INITIAL RESULTS ON EFFECT OF CLIMATE CHANGE ON CROP WATER
DEMAND IN TRUNG HA-SUOI HAI IRRIGATION SYSTEM

Nguyen Tuan Anh, Le Van Chin

Vietnam is one of the countries most affected by climate change. Climate change impacts on
many human activities in general and agricultural production in particular. An increase in
temperature could also lead to an increase of crop water requirement, since excessive evaporation
from soil, water and plant surfaces would occur. Therefore, a research on impact of climate change
on crop water demand is very necessary. This paper introduces initial results of the assessment of
impact of climate change on water requirement at a typical irrigation system in the Northern delta,
Vietnam (Trung Ha - Suoi Hai irrigation system). Results showed that, for medium emission
scenario (B2): by the year 2020, irrigation water demand of winter-spring rice, summer-autumn
rice and maize is expected to further increase by 1,5%, 0,0% and 4,5% respectively relative to
background period of 1980-1999; by the 2050, it will be 3,6%, 0,6% and 13,8% for winter-spring
rice, summer-autumn rice and maize respectively. Finally, up to 2100, it will be 7,8%, 1,9% and
27,2% for winter-spring rice, summer-autumn rice and maize respectively.
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