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ABSTRACT

This study aims to evaluate the impacts of meteo-hydrological (temperature and rainfall)
changes on rice yield in the semi-dyke protected area in An Giang province by CropWat
model. The CropWat model the reliability of SEA START data. Climate change data in
the future (2030s) were bias-corrected using monthly delta change method (A2 and B2).
). This data were then input into was calibrated and validated (2003-2007) to simulate
rice yield. The meteo-hydrological data simulated by SEA START were compared with
observed data for a period of 27 years (1981-2007) to check the calibrated CropWat
model to assess the impacts of temperature and rainfall changes on rice yield under three
developed scenarios. The results showed that bias between observed and simulated data
(temperature and rainfall) was acceptable (3.0°C and 9.6%, respectively). For scenarios
A2 and B2, in the 2030s, temperature will increase (1.8°C and 2.0°C, respectively) while
rainfall will decrease (8.0% and 8.4%, respectively). Impacts of temperature and rainfall
changes on rice yield under three developed scenarios are found to be insignificant.
When temperature increases or/and rainfall decreases, rice yield will decrease (but the
impacts on the DX and HT seasons are different). However, besides temperature and
rainfall, the impacts from other factors such as humidity, sunshine hours and wind speed
on rice yield should be considered in the further research.
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Title: Application of the CropWat model to evaluate rice yield in the semi-dyke
protected area in An Giang province in the context of meteo-hydrological
changes

TOM TAT

Muc dich ciia nghién ciru nay la nham danh gia danh hwéng cia sw thay doi cia yéu t6 khi
twong thuy van (nhi¢t do va lwong mua) lén nang sudt hia ving dé bao luing tinh An
Giang bang mo hinh CropWat. Trudc tién, mé hinh mo phong nang sudt liia (CropWat)
duge hiéu chinh (2003-2005) va kiém dinh (2006-2007) dé mé phong nang sudt lia. S6
liéu khi twong thuy van mé phong boi SEA START dwoc so sanh voi so liéu thuc do trong
27 nam (1981-2007) dé kiém tra dg tin cdy cia sé liéu tir SEA START. S6 liéu khi twong
thity van trong tuwong lai (ndm 2030s) duwoc xir 1y bang phwong phdp hé s6 sai khdc delta
theo thang (theo 2 kich ban A2 va B2). 86 liéu nay ding lam dir liéu dau vao mé hinh
CropWat dé danh gid dnh hwéng ciia ching 1én ndng sudt liia théng qua ba kich ban. Két
qua tinh todn cho thdy sai léch (BIAS) giita $6 liéu mé phéng va thiee do (nhiét do va
leong mua) c6 thé chap nhén dwoe (lan lwot la 3,0°C va 9,6%). Theo kich ban A2 va B2,
nam 2030 nhiét do tang (lan luot la 1,8°C va 2,0°C) trong khi luong mwa giam (lan lwot
la 8,0% va 8,4%). Két qud danh gid anh hwong cia sw thay doi ciia nhiét do va lwong
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mura dén ndng sudt hia theo ba kich ban tim dwoc la khong dang ké. Khi nhiét do tang
hodc/va lwong mua gidm, ndng sudt liia sé giam (c6 sy khac nhau giita vu DX va HT).
Tuy nhién, ngoai nhiét do va lwong mua, cdc yéu 16 khdc nhwe d¢ dm, sé gio- ndng va toc
dé gié anh huwdng dén nang sudt liia can dwoc xem xét trong nghién ciru sau nay.

Tir khéa: Nhiét dp, lwong muwa, ning sudit lia, CropWat, dé bao lirng

1 MO PAU

Nhitng ndm gan day, do su bién ddi khi hau (BDKH) toan cau, sy nong 1én cua khi
quyén dé gy nén su tac dong dbi véi san xuat nong nghiép, dic biét 1a ddi véi
ning sut va san luong ciy trong, vét nudi. Sy gia tang cua nhiét do, bién dong
luong mua bat thudng va cac yéu t6 khac co thé lam tang bdc thoat hoi, ting nhu
cau nudc cia cay trong, giam am d6 dat (Yoshino, 1991). Dbi voi cay loa, sy bién
dong cua ning suat va san luong c6 sy tham gia rat 1on cua cac yeu t6 khi tugng
thuy van (Nguyén Vian Viét et al., 2002). Anh huong chu yéu cia BDKH dén ning
suét trong ndng nghiép 1a do tac dong cua su thay d01 nhiét o, lugng mua va anh
huong b sung ctia CO, trong khong khi den cay trong (Rahmstorf va Hans, 2008).
De udce tinh sy anh huong cia cac yeu t6 khi twrong thuy vin 1én ning suét ciy
trong no6i chung va cay lta noi riéng, T chirc Luong thue Thé gi6i (FAO) da phat
trlen md hinh CropWat nam 1990, dya trén diéu kién nhiét do, luong mua, sé gio
nang, dd am, toc do gio.

Pong bang song Ctru Long (PBSCL) 1a mot trong hai vua lta 16n ciia Viét Nam
(Lé Van Khoa, 2003). Nam 2009, san lugng lia ciia toan DPBSCL dat khoang 20,5
triéu tan, trong d6 An Giang 14 tinh c6 san luong lta 16n nhét ving - chiém 17,9%
(laa 2 vy chiém 57,2%) (Cuc Thong ké An Giang, 2010). Cay lta dong vai tro rat
quan trong trong nganh ndng nghiép tinh An Giang. Trong d6, ving d€ bao ling
(dé bao Thang Tam) thudc xa Vinh Thanh Trung 1a mot trong nhirng ving san xudt
la hai vu 1au ndm cda huyén Chau Phq, tinh An Giang. Hoat dong san Xuét cia
nguoi dén trong vung con phy thudc nhiéu vao myc nuédc li hang nim — day la
ving tiép giap gilta song Héau v6i cac ving dé bao khép kin xung quanh va chiu
anh huong truc tiép cta ché do thuy vén trén song Hau. Sy thay d01 clia cac yéu tb
khi tuong thuy van trong ving ¢6 thé anh hudng dén ning suat cay trong noi
chung va ning suat lba noi riéng. Dé tai nghién ctru duoc thuc hién nham déanh gia
anh hudng cua cac yéu té khi tugng thily van 1én ning suit laa trong ving nghién
ctru thong qua cac kich ban BDKH trong tuong lai. Két qua nghién ctru nay giap
dua ra nhiing thong tin hitu ich cho cac nha quan 1y trong hoach dinh chinh sach va
chién luge phat trién san xuat nong nghiép trong twong lai trude bdi canh BDKH
toan cau.

2 PHUONG PHAP NGHIEN CUU
2.1 Vung nghién ciru

Dé tai nghién ctiu duoc thuc hién trong ving dé bao limg cua xa Vinh Thanh
Trung (thudc ép Thanh An, Vinh Loi va Vinh Qudi), huyén Chau Phu, tinh An
Giang (Hinh 1). Dién tich cua ving nghi€n ctru 1a 236 ha, dién tich san xuit nong
nghiép 1a 150 ha, trong d6 dién tich dt trong lta 1a 100 ha, con lai 1a dién tich
nudi tém va tréng mau (4t, dua leo, kho qua).
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S(f) liéu khi tugng thuy véan trong ving dugc thu thap ¢ cac don vi ¢6 lién quan,
gom: trung tam Khi twong Thuy van An Giang (TTKTTVAG), Cuc Thong ké An
Giang (Bang 1).

X, CHAL 00

H. TINH BIEN

@ UBND XA

— Kénh
Vitng 8¢ bao thing tim

[ Ving 3 bao khép kin
Ranh gidi 1

T Rank g buyén

! Song Hau

Viing nghién cihi

Hinh 1: Ban db viing nghién ciru

Bing 1: S6 liéu va ngudn

STT _S6 liéu Mb ta Théi gian __ Ngudn

1 Nhiétdo Trung binh ngay 1981 -2007 TTKTTVAG

2 Luong mua Trung binh ngay 1981 -2007 TTKTTVAG

3 S0 gio ning Trung binh ngay 2003 —2007 TTKTTVAG

4 Tbc do gid Trung binh ngay 2003 —2007 TTKTTVAG

5 Do am khong khi Trung binh ngay 2003 —2007 TTKTTVAG

6  Ning suét lta (NSL) Vu bX, HT 2003 —-2007 NGTKAG

7  Nhi¢t 46 va lugng mua Trung binh ngay 1981 —2007; SEA START, A2 va

theo mo phong 2015-2041 B2

NGTKAG: Nién gidm Théng ké An Giang; PX: Péng Xudn (Thang 11 dén thang 2 dwong lich); HT: Hé Thu (Théng
3 den thang 6 dwong lich)

2.2 Phwong phap nghién ciru

bé dat dugc muc tiéu nghién ciru, dé tai duogc thuc hién theo cac bude nhu trong
hinh 2.

S6 ligu thuc do S6 ligu m6 phong A2, B2
(1981-2007) 1981-2007 va 2030s (2015-2041)
| I L2
Xac dinh hé s6 thay
Phin trim sai léch N\ ____ > di(An, (Ap
(BIAS)
v
CropWat Nhiét d6 va luong mua
> (FAO, 1990) nam 2030s (2015-2041)
1 |
: v 1. Thay ddi nhiét do
- Hiéu chinh (2003-2005) , . | 2. Thay doi lugng mua
Kiém dinh (20062007 [€ | Kich ban nam 2030s »|' 3. Thay déi nhiét dg,
luwong mua
v

Panh gia sy anh huéng

Hinh 2: So dd cic bwéc thye hién
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2.2.1 Phwong phdp thu thip va xir Iy s6 lieu BDKH

S6 lidu vé nhiét do trung binh cao nhit, nhiét do trung binh thap nhat va luong
mua thuc do ciia viing nghién ctru (1981-2007), s liéu thu thap tir trung tim SEA
START (A2, B2) giai doan 1981 — 2007 va 2015 — 2041.

Pé kiém tra do tin ciy cta s lidu SEA START, s6 liéu thuc do cta ving nghién
ctru dugc so sanh véi sb liéu mo phong trong qua khir (1981 — 2007) ciia trung tim
SEA START va dugc thé hién qua phan trim sai léch (BIAS) (Moriasi et al.,
2007). BIAS duoc tinh theo cong thuc sau:

2’1 (Kxim _ Y[obs )X 100

BIAS = Er— (1)
zi:l (Y[nbs )

Y™ va Y, : Gia tri m6 phong va gi tri thuc do theo trung binh thang; i: ) thang

tir thang 1 dén thang 12; n: s6 nam quan sat (1981 —2007).

Xt 1y sb lisu BDKH: Chudi sb liéu trong twong lai (2015-2041) dugc xéac dinh

thong qua hé s thay doi (A) (Hay et al., 2000) nhu sau:

+ Doi vai lugng mua:

Ap(j): : (j) (2)

Py(i.j)=28,(j)x P, (0. j) (i=1-31;j=1-12)
3)

+ Ddi voi nhiét do:

A ()=T..,(/)-T.,.. (/)
T, j)="T,, (i, )+ A (/)

Trong do, A,va A, tuong Ung véi hé ) thay ddi cua lwong mua va nhiét dg;
P,.(j) va T, (j) twong tmg véi lwong mua va nhiét d6 mo phong trung binh tir
thang ctia 27 ndm trong qué khi (1981 —2007); P, (/) va T, (/) 1a luong mua va

nhi¢t 46 mo phong trung binh thang cua 27 nam trong tuong lai (2015 — 2041);
P,(i,j) va T,(i,/) twong tng v&i lwgng mua va nhiét d§ ctia so liéu tuong lai (A2

va B2); P,.(i,j) va T, (i,/) 1a luong mua va nhiét do thuc do clia ving nghién
ctru; 7 va j 13 1an luot 13 ngay tir 01 dén 31 va thang tir 01 dén 12.

2.2.2 Hiéu chinh va kiém dinh mé hinh mé phong nang sudt liia

Mo hinh CropWat dugc phat trién boi FAO (1990) dé tinh toan nhu cau ding
nudc, phuc vu cac du an quan 1y va quy hoach tudi, moé hinh thyc hién tinh toan
lwong bdc thoat hoi chuén, nhu ciu nuéc tudi cua ciy trong dé xay dung ké hoach
tudi cho cac didu kién quan ly va cung cap nudc khac nhau (FAO, 1990). Sy giam
nang suét ciia cdy trong trong ting giai doan phat trién dugc danh gia dya trén do
am cua dat, do su cung cép ngudn nudce bi suy giam, khong dap (mg du cac yéu
cau bdc thoat hoi nudc cay trong (Sheng-Feng Kuo et al., 2001).
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Y ET,
“ 1=K 6
( Ymax ] y[ ET;nax j ( )

Trong do: K,: hé s6 giam nang sut cay trong; Y, ET, tuong ng voi nang suét cay
trong thuc te va bbe thoat hoi nudc; Y, ET e 1a nang sut cay trong tdi da va su
chuyén héa hoi nure tiém ning.

H¢ s6 K, dugc st dung dé hiéu chinh mé hinh (so sanh nang sudt thuc t& v6i nang
sudt mo h1nh thong qua hé s6 BIAS) cho 2 vu lia DX — HT tir nim 2003 den 2007.
Theo Moutonnet (2011), gia tri K, anh huéng den giam nang suét cay trong do
tham hut boc thoat hoi. Tuy theo tung loai cdy trong khac nhau s& co hé s6 K,
khac nhau — hé $b K, bién do6i trong khoang 0,20 < K, < 1,15 (FAO, 1990) va 0,08
<K, <1,75 (IAEA, 1996)

K, sau khi hiéu chinh duoc str dung cho mé hinh m6 phong ning suét lua twong lai
(20305) v6i giai thiét hé sd K, khong thay dbi.

Két qua m6 phong ctia md hinh CropWat trong nghién ciru nay 1a phan trim ning

E1, J). Nang suit laa mo phéng hién tai dugc tinh theo

max

sudt lia giam (Ky(l—

cong thire (7) (chon ning suat lia Ymax vu DX 1a 800kg/ 1000m2 va vy HT la
600kg/1000m2), sau d6 dugc so sanh sai léch so v6i nang suat lua thuc do bang
phan tram sai 1éch (BIAS):

ET
Y =Y *1-K : 7
a max |: y( ETmaX ]:| ( )

2.2.2 Anh hwéng cia bién déi khi hu lén nang sudt liia

Mb hinh sau khi dwgc hiéu chinh va kiém dinh su sai khac so voi ning suat laa
thue do s€ dugce sir dung d€ mo phdng nang suat lua trong tuong lai.

Ning suét lua tuong lai cua ving duge mod phong dua trén anh huéng cua nhiét do
va lugng mua thong qua cac kich ban trong bang 2:

Béng 2: Cac kich béan

Théng sb thay déi Kich ban 1 Kich bin 2 Kich bin 3
Theo kich ban A2 Nhiét do Luong mua Nhiét 6 va lugng mua
Theo kich ban B2 Nhiét do Luong mua Nhiét 46 va lugng mua

Sau khi chay md6 hinh dya trén cac kich ban trén, su thay ddi nang suét lta tuong
lai (tdng hodc giam) 1a su chénh 1€ch cia nang suat lta twong lai va nang suat lua
hién tai.

3 KET QUA VA THAO LUAN

3.1 Bién dbi khi hau

Két qua so sanh su khac biét giita chudi §é liéu mo phong so voi s6 liéu thuc do
(1981-2007) cta vung nghién ctu duoc thé hién trong hinh 3.

Sai 1éch cua md hinh so véi thuc té 1a kha théip. Sai 1éch trung binh nidm cua nhiét
d6 1a 3°C va luong mua 1a 9,6%. Thang c6 nhiét 36 va luong mua chénh léch cao
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nhét 14 thang 2, trong d6 phéan trdm sai léch cua luong mua la 194,2%. Tuy nhién,
do thang 2 la thang mua kho, lwong mua thap nén sy chénh Iéch nay khong anh
hudéng nhiéu dén phan tram sai 1éch trung binh nam.

250
200 +
150 -
100 -

50

Lwong mwa (%)
Nhiét dé (oC)

0

50 4 Lo

-100 ST  Thedgian {thang) T T T T -0

Hinh 3: Sai 1éch ciia nhiét d9 (°C) va lwgng mwa (mm) giai doan 1981-2007

Két qua tinh toan cho théy, nhiét do thép nhat va nhiét 6 cao nhat giai doan 2030s
(2015-2041, A2 va B2) ting trong khi luong mua giam nhu thé hién trén Hinh 4.
Theo A2 nhiét do ting cao nhit trong thang 12 nhung theo B2 nhiét do ting cao
nhit vao thang 6, nhiét d6 trung binh cao nhit ting lan luot 1a 2,0 °C va 1,8 °C.
biéu nay cho théy, nhiét d qua cac nam da co su bién dong: nhiét do gia ting
khong dong déu giita cac thang trong ndm va & muc phat thai khi nha kinh cang
cao thi kha ning bién doi bat thuong cua nhiét do cang gia ting. Theo A2, nhiét do
cao nhat trong giai doan qua khir (1981 — 2007) va twong lai (2015-2041) bt dau
tang tir thang 12 (twong ung 1a 34,5 °C va 36,5 °C); twong ty dbi v6i B2 nhiét do
cao nhét ciing ting vao thang 12 nhung thip hon (giai doan qua khtr 1a 34,5 °C va
tuong lai 1a 35,5 °C).

Theo kich ban BDKH ctia B6 Tai nguyén va Moi truong (B6 Tai nguyén va Moi
truong, 2012), khi hau trén phan 16n dién tich cac ving ciia nudc ta ¢6 nhiéu bién
ddi, dén cubi thé ky 21 thi nhiét d¢ trung binh ndm co thé tang khoang 2°C dén
3°C - d6i voi tinh An Giang, theo kich ban phat thai trung binh (B2) thi nhiét do
trung binh nhimng thang mua He (tir thang 6 dén thang 8) ting khoang 1,6°C, cao
hon nhiing thang mua Pong (tir thang 12 dén thang 02) tang 1,2°C; tong luong
mua nidm va lugng mua mua mua ting trong khi lugng mua mua kho giam. Tuy
nhién, do nghién ctru nay chi xét trén dién tich rat nho nén lugng muwa nhing nim
2030 giam theo du bao cua SEA START chi la 4nh hudng cuc bd cua vung.

40 1 —Lwong mua A2 T 25
Luwong muwa B2

20 + —— Nhiét d6 cao nhat A2
—o— Nhiét d6 cao nhat B2

(A )

Nhiét 46 (oC)

o)

Luong mua (%)

+ 0.5

80~ Thoi gian (Thang) —-oo

Hinh 4: Sy thay di ciia nhiét d9 cao nhit (°C) va lwgng mua (%)
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3.2 Anh huéng ciia nhi¢t do va lwong muwra I1én ning suit hia
3.2.1 Két qua hiéu chinh va kiém dinh mé hinh

Theo hinh 5, ta thdy, hé s6 suy giam nang sut (K ») thich hop cho vu DX — HT tim
duoc lan lugt 1a 1,01 va 1,10. Ung véi K, nay, phan trim sai léch giita ning suat
laa thyc do va ning suét lua mo phong hlen tai kha thap (lan luot 12 3,0% va 1,1%
cho vu bX va HT). Nhu thé hién trén Hinh 5 va Hinh 6, bién dong cua phan tram
sai 1éch nang suat ltia nhimg nam 2003-2004 kha 16n. Didu nay c6 thé giai thich 1a
do sy bién dong cua nang suz‘it laa thyc té trong giai doan nay kha 16n, nguyén
nhan 1a sy thay déi cua yeu t6 quan 1y san xuat Theo két qua diéu tra, yéu t6 quan
1y anh huong dén nang suit lua vu DX 1a gidng lua, vu HT la gidng va sau bénh
hai lua (Nguyén Thi My Hanh ef al., 2012). Nhiing nim vé sau (2005-2007) phan
tram sai léch twong ddi thap va on dinh hon. Ly do 1a trong giai doan nay, nganh
néng nghiép tinh An Giang di img dung nhiéu tién bo khoa hoc k¥ thuét trong san
xudt ndng nghiép va mang lai nhiéu hiéu qua tich cuc — cac moé hinh dugc tng
dung nhu mé hinh “3 giam 3 ting”, mo6 hinh “1 gidm 5 tang” dugc nhan rong tur
nam 2006 — 2009 (S& Nong nghiép va Phat trién Nong thon tinh An Giang, 2011).
Nhu vay, két qua md phong ning suit lta giam tir mé hinh c6 thé dugc sir dung dé
so sanh voi nang suét la giam trong tuong lai.

» @ Phén trdm sai léch_DX

15 | Phan tram sai léch_HT

6 phong (%)

ket qua m

X

Sai s6 cla
.

Thei gian (nam)
Hinh 5: Sai léch giira ning suét lia md phong va thye do (2003-2007)
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400 -

~

o

o
L

300 A
—e—NSTD_DX

200 | _m—NSTD_HT
| —o—NsmP_BX
—0— NSMP_HT

Ning suéat lua (kg/1000m2)

-
o
o

0

2003 | 2004 | 2005 | 2006 | 2007
NSTD: Nang suét thyc do Nam
NSMP: N&ng suat md phéng
Hinh 6: Ning suit laa thue do va ning suit lia md phong (2005 — 2007)

3.2.2 Kich ban

Két qua tir mé hinh mé phong nang sudt lta theo kich ban 1, 2, 3 (nhu trong
Bang 2) thu dugc ning suit lda trong tuong lai va duoc so sanh v6i két qua mo
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phoéng ning suat lua hién tai dé thay duoc su thay d6i (tang hodc giam) nang suét
lua do BDKH. Két qua theo 3 kich ban duoc thé hién lan luot trong hinh 7, hinh 8
va hinh 9.

Kich bén 1: Anh hwéng ciia nhi¢t dg lén néing sudt liia

Nhu trinh bay & trén, nhiét d6 cao nhat nim 2030s (A2 va B2) tang trong khi
lwong mua giam (Hinh 4). Theo kich ban A2, nhiét d6 trung binh cao nhat trong vu
DX va HT déu tang 0,9°C (28,3°C va 30,9°C); theo kich ban B2 ting lan luot la
0,7°C va 1,0°C (28,1°C va 30,9°C). Theo hinh 7, khi nhiét do tang thi ning suat lta
vu DX giam, nhung ning suit vu HT ting).

Dbi voi vu DX, mic du nhiét d trung binh theo A2, B2 tang lan luogt 1 0,9°C va
0,7°C nhung trl‘mg vao mua kho, lugng mua thap c6 thé gy bat loi cho cay laa nén
ning suit lua giam (NSG) 1an luot 1a 1,35% va 1,50% (giam 10,8kg/1000m> va
12kg/ 1000m?). Luong boc thoat hoi ET, cua vu DX theo A2 la 61,45mm/ngay do
luong mua thip nén yéu cau nudc thuy loi cao (80,47mm/ngay); theo B2 la
60,82mm/ngay va luong nudc can cung cap 1a 79,84mm/ngay (s6 lidu nay trich tir
Két qua mo phong mé hinh CropWat). Ning sudt lta vu DX cua cac tinh DPBSCL
phu thude chu yéu vao diéu kién nhiét do va lugng mua thoi ky gieo sa, moc dong-
trd bong, nd hoa cua lia (Nguyén Thi Ha et al., 2007). Theo Peng et al. (2004) thi
nhiét d6 nho nhat trong mua kho cang ting thi ning suat lta cang giam. Theo két
quéa nghién ciru thi nhiét d¢ thdp nhét trong tuong lai ting (theo A2 ting 0,8 °C,
theo B2 ting 0,7 °C).
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Hinh 7: Anh hwéng cia nhiét dd 1én ning suét lia

D6i v6i vu HT, khi nhiét d6 trung binh ting lan luot 13 0,9 °C va 1,0 °C (theo A2,
B2) thi ning suat lua ting 0,16% va 0,22% (ting 1kg/1000m* va 1,3kg/1000m>).
Nhiét do trong vu HT ting cao, dan dén lwgng bdc thoat hoi (ET,) theo A2, B2 déu
cao nhung nh¢ vao lugng mua khong giam, nén lugng nude thuy loi yéu cau thip
— Béc thoat hoi theo A2 1a 81,25mm/ngay va nudc yéu cau la 79,41mm/ngay; theo
B2 thi ET, 1a 81,45mm/ngay va luong nudce can 1a 79,59mm/ngay. Theo Nguyén
Ngoc D¢ (2009), gidi han t6t cho cay loa la 20°C - 30°C (nhiét dg cang cao thi cay
laa phat trién cang manh). Ngoai ra, néu nhiét d6 cao nhét (va sé gio nang) ting sé
lam ting trong luwong hat va phan trim hoa chic ting (Shouichi Yoshida,
1981).Trong vu HT, nhiét d¢ tang cao dan dén bc thoat hoi ting nhung lugng
mua va cac yéu td khac khong thay doi da tao diéu kién cho laa phat trién, ning
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sudt lua van ting nhung khong dang ké. Tuong tu nhu d6i v6i vu DX, nhiét do
clng tang cao nhung luong mua trong vu BX rat thap dleu ndy anh huong dén
su gia tang lugng bdc thoat hoi nhung lugng nudce can cung cép cho cay laa bi han
ché. Do d6 anh huéng dén ning suét lua - trong vu DX nhiét do cang tang thi ning
suét lta cang giam.

Nhu vy, trong diéu kién luong mua, sé gid nang, do am, toc do gid khong thay
d6i, khi nhiét do ting s€ anh hudng dén nang suit lta tuy vao mua vy (DX hay
HT) va anh huong nay rat nho.

Kich béin 2: Anh hwéng ciia lwong muwa lén néng sudt liia

Theo kich ban nay, khi lugng mua giam thi ning suat lta twong lai giam nhung
khong dang ké, trir vu DX (A2) nhu thé hién trén Hinh 8. Cu thé: theo B2, khi
lrong mua vy DX giam 4,9% thi nang suét lua giam 0,2%; vu HT lugng mua giam
13% thi ning suét lta giam 0,3% (giam 1,3 kg/1000m?). Theo A2, lugng mua vu
DX giam 14,9% thi ning suét laa ting nhung khong dang ké (0,02% twong tng
v6i 0,2 kg/1000m?). Didu nay co thé giai thich do luong mua vu DX (A2) giam
nhung lugng bdc thoat hoi nude (ET,) thap (58, 77Tmm/ngay) va thip hon bdc thoat
hoi vu BX (B2) (62,49mm/ngay) (s6 liéu nay trich tir két qua mo phong md hinh
CropWat). Vi vy ning suit laa vu DX theo A2 khong giam. Vay, nhin chung
trong diéu kién nhiét do va cac yéu t6 khac khong thay doi, trong vu HT luong
mua anh huéng nhiéu dén ning suat lta. Lugng mua trong vu HT cang giam thi
ning suat loa giam (nhung khéng nhiéu), ddi véi vu DX ciing giam nhung
khong nhiéu. 008
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Hinh 8: Anh hwéng ciia lwgng muwa 1én ning suit lia
Kich béin 3: Anh hwéng ciia nhigt dg va liwong muca lén nang sudt liia

Theo kich ban nay, khi nhiét 46 va lugng mua ndm 2030s cung thay ddi (Hinh 4)
thi nang suat laa trong Vi DX-HT giam lan luot 12 0,51% — 1,36% (theo A2, ning
suat giam 4,1 kg/lOOOm va 8 2kg/1000m ) va 0,49% — 1,3% (theo B2, ning suat
giam 3,9 kg/ IOOOm va 7,8 kg/1000m?) (Hinh 9). Theo L& Anh Tuén (2012), nugc
dong vai tro rat quan trong cho sy sinh truéng va phat trién ciia cay lta, khi nguon
nudc cung cap cho cdy lua (tir nudc mua hay thuy loi) bi gian doan khoang 2 tuan
18 & ving trong laa dat thdp thi ning suit laa s& bi tac dong tiéu cuyc. bbi Vi
nhimg vung trong lta dya vao nudc troi, nhirmg ndm khan hiém nudc thi ning suat
c6 thé giam tir 17 — 40%. Ngoai ra, ning suit cdy trong co thé giam 40% - 70% do
bdc thoat hoi ting khi nhiét do ting, lwong mua giam va luong nude trong dat thap
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(Kidane Giorgis, 2006). Theo Vwong Tuan Huy (2012), khi nhiét do ting theo cac
mirc 10%, 15%, 20% va 25% thi ning suit laa giam twong tng 1a 0,68%; 1,13%;
19,49% va 66,97%. Nhu vay, trong diéu kién nhiét do gia ting, lugng mua giam
trong tuong lai (theo kich ban BDKH) thi ning suét lua s& giam.
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Hinh 9: Anh hudng ciia nhiét dd va lwong muwa 1én niing suit lua

So sanh két qua cua kich ban 1, 2 vai kich ban 3 ta théy: trong vu BX nhiét do tang
anh huong dén ning suat Ita nhiéu hon luong mua (nhiét do cang tang thi ning
sudt lta cang giam); trong vu HT thi nang suét lta chiu anh hudng cua lugng mua
nhiéu hon nhiét d6 (lwong mua cang giam thi ning suét lua cang giam).

4 KET LUAN

- Sai léch cua nbiét d6 va lugng mua trong qua khir (198’1 - 2007) cua sb liéu
thuc do va so6 liéu mdé phong (SEA START) kha thap (lan luwot 1a 3,0°C
va 9,6%).

- Theo kich ban A2 va B2, nam 2030s nhiét d¢ tang trong khi lugng mua giam.

~ Ning suét lua trong tuwong lai s& giam khi nhiét do tang va luong mua giam
theo ba kich ban BDKH va sy anh hudng cua hai yéu to nay la khong dang ké.

- Ngoai nhiét do va luong mua, cac yéu t6 khac nhu d6 am, s6 gio ning, toc do
gid, ... anh huong dén néng suat lua nén duge xem xét trong nhitng nghién ctru
sau néy. Trén thuc’ te, 5:éc yéu to }(hi~h$1u’cc’) moi quan hé tuong hf) lan nhau: sy
thay doi cua cac yeu to nay c6 thé dan dén sy thay doi cua yéu to khac. Vi vay,
can co cac nghién ctru sdu hon d6i véi cac anh hudng nay 1€n ning suat lua.
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