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Abstract; Crop water requirement is an important basis for irrigation scheduling and water
resources planning. Based on the daily meteorological data from 38 stations in Southwest of China

Xiao-gang "

during 1951-2012, the rice water requirement was estimated by using FAO Penman-Monteith
equation, and the change of reference crop evapotranspiration trend was analyzed for rice. Mean-
while, the variation of rice water requirement in the growth period and the spatial distribution
characteristics of reference crop evapotranspiration and irrigation requirement index for rice in
Southwest of China were analyzed. The results showed that in recent 62 years, the reference crop
evapotranspiration in the southwest area changed insignificantly over time and decreased with
increasing the latitude, which in the growth period accounted for 47. 6% of the yearly average
value. The water requirements in different growth stages showed a moderate variability, and the
tillering and heading stages were the critical period. In Southwest of China, the averages of rice
water requirement and irrigation water requirement were 304.5 mm and 76.9 mm per year, re-
spectively. The rice irrigation requirement index was averaged as 0. 24, and increased from the
west to the east but was generally less than 0. 5. As a result, the degree of dependence of rice on
irrigation water requirement was low in the study area.

Key words: reference crop evapotranspiration; water requirement in growth period; irrigation
water requirement; irrigation requirement index; Southwest of China; rice.
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AR BT 27. 3% (WRIGETESE,2011) , BF 52 P 19 3
DX A A R 5 7K ) B 28 AR AR AR AR SRy 7K 5% I A SR
P AHICER T TR HES AR
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Fig. 1  Spatial distribution of meteorological stations in
study area

YEY H Z& 80 ET, AR FAO #7219 Penman-
Monteith 23 2075 (Allen e al. , 1998 ; Nkomozepi &
Chung 2012 ; 3K 2 A1 K 8 XU, 2013 ), LA BE 2 - 4 A1
AR WO g B Al (90 7% B3 4% 20075 B
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JE (BLAES ,2007) , HHAEARMT

900
0. 408A(RH—G) +y TmUZ(eﬂ_ed)

A+y(1+40.34U,) (2)
A, A AR E STRE R IMEAE T2k
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ET,=

B, kPa - C T HVIREE,C; U, 8 2 m HALH
SERIRGE ,m + 57" se, MSEBRKIRE  kPase, AIEFIK

AR kPa, HA A R G U, FTLGEMT GG W
WG RAS B R 5 K, 275 1 1 HH 2 0F
GO (MR F RS, 1995) , I 45 & P B 1 IX K A=
IR S AR A LA AR, e i
XAKREE BN 5 2 9 AMEY REEAEFHE S 5
S} 1.066.1.216.1.298 .1.344 1 1.213, AHBF5EL5
AR () A (2) RIEZ H IR RS AR X
KFESAE B ME H KR, gt L T T KR,
1.3 AEEMTKE SR
VTR T K R AR M T T K 1 S K
(THERRARSE 2012) , HEFP1E Y 0 v i I 75 /K 2 %5 T
EEBNEYT K E SHERMEKEZZ, HEETR
SBOAERE IR T K 5 T K Y F AR, MR A
R B R E (X B /45 ,2013) , AxInF
IR=ET,-P, (3)
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IDI=IR/ET, (4)
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Yzstice FoKRaE B NS ZAEY 25, it 24F
SEIEERL (R 1), T B 450 5 S B AEY 7%
UK R A2 B W2 AR 28 Hlce B0 A 16 i
(K 2), WFFE3A . 74U R i IX Z24F (1951—2012 4F)
SAESHAEY)ZERR A 771.9 mm ,SFY H Z&8 8
K21 mm - d7 s ZETHBPKRELE TN S EEY
KRN 367.2 mm, (5§ ZAE VS HAEY) ZE
) 47.6% ,FHIHZKBE R 2.4 mm - d7', PEE
SHIENKRE , RAESHAEY) ZE i SO A T
S AR ZE B 5 g I dE B o B B 2% 4R
Pz i Bl 2 B R R s b . BAR R EI RS
eV ZE R R, 2 FE S B EY 25 R 1150 mm
Db KA E S EYZE#E N 450 mm D)L
i B SAES AR YR BRI 40.3% 5 B A s va L
5 DN AR B VU )1 i AR S AR 2R B f )
K550 ~ 700 mm, HorApu )i Qb KA A B IS 1E
YiZE R /N, O 250 ~300 mm, & B 4ES HAEY)
Y 47.2% .,

WG A48 T B AE S B VR 28 i AR Atk AT
A3HT, WK B 75 KIBUK R AE BN S 15
ZEHUE 22 T8N 78 300 ~ 450 mm  (HA4ES Y]
ZEW 22 AR 7E 550 ~ 1150 mm, Hir = B b b
o SR DX, K PR o 5 KGR R, R e S % E
PIZEHUR IR, 850 ~ 1150 mm, =FFHLIX 24ES
FAEW AR AR PR AR b fe R, B KA Al R/ IMELAH 22
223.3 mm, S PO EE DG M X SR, A AR
KEFa, W eESF Y ZEER /N, 550 ~
850 mm, PUJI|Hh X 42 4F 2 % VR ) 75 i 41 B A8 Ak
e/ KA R/ IME AR 22 124. 8 mm, 5540, PR
HIX ZH A ZE B R AR R g . P s
R X S HAEYZE B R IS 25 S H5EY
ZECR 25 10 AE84 00 7. 0 mm, K AEAE B N2
FAEY ZE R T 4R 10 AEHE I 1.5 mm; 5 DY
N Db DX 22 AR ) 2 0 s S D /D B 34 Dok A

Table 1 Average annual reference crop evapotranspiration in Southwest of China

By ARSI AEYZR KFEA: B WS B

mm mm -+ d”! AR S E] A 5 mm mm - d”! AR AL R m] )y
=H 977.2 2.7 y=0.7015x+954. 39 389.2 2.5 y=0.1472x+384.39
M 717.4 2.0 y=-0.4306x+730. 98 369.7 2.4 y=-0.2102x+376.35
)i 730. 1 2.0 y=-0.1234x+734. 12 346.1 2.3 y=—-0.0656x+348. 24
EI/N 662.9 1.8 y=-0.6422x+683.75 363.7 2.4 y=-0.329x+374.42
T 771.9 2.1 y=-0.1237x+775.79 367.2 2.4 y=-0. 1144x+370.79

TR« FRARETRTFS), 1 G, AR 1951 5y FRoR AN ] /7 512840 19 2 5 (R Y 25
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P E PO X, 2 AE S AR 25 TR T 245 10 4F
/0 6.4 mm, KA T NS B 20 T4 5
10 4E3 /> 3.3 mm,
2.2 KFEFRTKE

IKFEAE BRI kT A BE T AR FLE
AN EL, HOKFEA T 2 5 P g b X
38 AUl SUKAES AL B B KR IR B B
KEAFOHATG T (R 2) . PimHLIX 24513
KRG A B BT KB M 304, 5 mm, PR H T K&
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AR S ZBIITE 10% ~15% , 7= F b IX 1 7238 57 2R 500
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Fig.2 Spatial distribution of reference crop evapotranspiration in Southwest of China
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Fig.3 Spatial distribution of effective rainfall and water requirement of rice in growth period, irrigation water requirement

and irrigation requirement index in Southwest of China
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Table 2 Average annual water requirement in growth period of rice in Southwest of China
(el tH i K (mm) H K (mm - d7) R B H
Bir Bt T KAH /M PrifE 2 FHIE R ME e/ ME PrifE2E F-HIE (%)
P B H W 36.3 23.7 4.1 29.3 4 2.6 0.5 3.3 13.8
ST EE 137.4 82.4 15.5 107 3.9 2.4 0.4 3.1 14.5
L 65.2 39.3 7.3 51.2 3.8 2.3 0.4 3 14.3
EigEiG] 48.5 31.5 4.6 39.9 3.7 2.4 0.4 3.1 11.6
LA 47.4 32.6 3.9 40.3 3.6 2.5 0.3 3.1 9.6
WU 44.7 29.5 3.8 36.9 3.7 2.5 0.3 3.1 10.2
2ERW 379.5 246.5 36.8 304.7 3.8 2.5 0.4 3.1 12.1
Fe R H W 24.7 20.6 22.6 1.6 2.7 2.3 2.5 0.2 7.0
ST BE 106.9 9.3 9.1 5.5 3.1 2.6 2.8 0.2 5.6
AT 64.4 57.3 59.4 2.4 3.8 3.4 3.5 0.1 4.0
A 49.9 44.7 46.6 1.9 3.8 3.4 3.6 0.1 4.0
L 48.8 43.1 45.3 1.8 3.8 3.3 3.5 0.1 4.0
pigesil 43.9 37.7 40.5 1.8 3.7 3.1 3.4 0.1 4.4
2ER W 338.1 295.8 313.5 12.2 3.4 3 3.2 0.1 3.9
i 2 H W 30.5 19.4 3.1 24.3 3.4 2.2 0.3 2.7 12.9
Sy BEI 106.9 78.7 8.6 94.7 3.1 2.2 0.2 2.7 9.1
AT 69.3 44 6.9 52.1 4.1 2.6 0.4 3.1 13.3
e 57.5 35 6.5 43.1 4.4 2.7 0.5 3.3 15.1
R 53.7 34.6 5.8 42.2 4.1 2.7 0.4 3.2 13.7
gyl 46.2 29.7 4.9 35.5 3.8 2.5 0.4 3 13.8
LR 351.7 241.7 31 291.8 3.6 2.4 0.3 2.9 10.6
K BT 26.6 19.6 2.7 22.1 3 2.2 0.3 2.5 12.2
Sy HE 111.4 82.5 9.8 94.3 3.2 2.4 0.3 2.7 10.4
WA 66. 1 50.7 6 59.1 3.9 3 0.4 3.5 10.1
i 59.1 43.2 5.5 52.1 4.5 3.3 0.4 4 10.5
R 57.8 40 6.4 48.6 4.4 3.1 0.5 3.7 13.2
B 51.3 35.5 5.2 43.4 4.3 3 0.4 3.6 12.1
SEHEW 372.4 271.5 33.7 319.4 3.8 2.7 0.3 3.2 10.6
Xt RE W 36.3 19.4 25 4.2 4 2.2 2.8 0.5 16.7
SrBER 137.4 78.7 99.1 11.7 3.9 2.2 2.8 0.3 11.8
WA 69.3 39.3 54.5 7.1 4.1 2.3 3.2 0.4 13.0
i 59.1 31.5 44.3 .4 4.5 2.4 3.4 0.5 14.5
LA 57.8 32.6 43.3 4 4.4 2.5 3.3 0.4 12.5
gl 51.3 29.5 38.2 4.3 2.5 3.2 0.4 13.0
SHEEW 379.5 241.7 304.5 31.1 3.8 2.4 3.1 0.3 10.2

AR R R TR B R B EROR, N 16. 7% 8
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B K R 99. 1 mm, A EEH T KED
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A7 IZH BT K 29,3 mmg SR DU R R
i XK AR AR B H 75 7K R R A 1 B A b B
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N 46.6 43.1 A152. 1 mm, 7 Ab, 25 H XK FE 4
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