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Table 1  Basic information of the 12 meteorological stations
Gk ZJE/E HigE/N TR/m ¥/ C
22 111°24’ 36°03" 62.9 12.97
# o 113°53’ 35°19’ 73.2 13.27
FAI% 111°02" 34°03’ 568. 8 11. 86
mFH 112°35' 34°02' 129.2 14. 89
[fis 115°40’ 34°27' 44.2 13.83
HBH 113°39’ 34°43’ 110. 4 13.74
Fr&f 114°18’ 34°47" 73.7 13.46
& 113°52’ 34°02' 66. 8 13.77
T 112026’ 34°49' 352.6 14.74
RS 114°31" 33°47" 33.3 13.57
EF 113°03" 33053’ 136. 4 14. 06

BRIk 114°01’ 33°00’ 82.7 14. 67
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E, =K xE,, (1)
A1) B, TSI BN B R K & B
mm ; £ I RLI B9 2 AR Y) 28 B, 30008 mm.
TR AP R EZARD LI/ Tk R AERIAE
ALK, AR B/ K MR AE AN AE AR 1R
VI ZHBC AR Y K (EW %R 2(K, K, K, 57
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Table 2 Crop coefficients in different growth periods

VEd K., K., K.,
N 0. 70 1.15 0. 40
E¥N 0.40 1.15 1.05
14 0. 40 1.15 0. 60
HiAE 0.35 1.15 0.70

2 8 52 3 ( Penman-Monteith ) 3 & B4 R
RAL (FAO) B S H/EY ZE W Ty
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TBREE AL N kPa - °C 71 T FR 2 m HALH A
PR, B A C 5 Uy, Fon HuTi DL b 2 m s Ak i R
BN m - s e, ARFIKIRHE, BN kPajse,
R SEBRAKIAHE B R kPa.
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0.14 .0.04 F10.25 °C; H A& AH XTI B A XL
TR A, 55 10 AL 20 300k 1.32 ~
8.37 h 45.14% ~86.41% F10.74 ~3.48 m/s, V-1
ALK S8/ 1. 28 h 2. 14% F10. 10 m/s.
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Table 3 Calculation equations of relevant parameters for reference crop evapotranspiration

ST Hfi
A =2504 exp[17.27T/(T +237.3) ]/(T +237.3)> kPa - °C 7!
vy =0.001 63P/A, Hi A =2.45, kPa - °C 7!
P =101.3[ (293 - 0.006 5H) /293 1> kPa
e, = [eg(Tow) +eo(Ton) 172 kPa
e (T) = 0.61lexp[17.27 T/(T +237.3) ] kPa
G =007(T, -T_,) MJ-m=2.d!
R, =R, - R, MJ+-m=2-d!
R, =2.45x10 ?[1.35(0.25 +0.50/N)/(0.75 +2 x 107°H) - 0.35][0.34 - 0.1(e,)2](T}, + T},), MJ-m-2-d!
R, =0.77R,(0.25 +0.5n/N) MJ-m=2-d-!
R, = 37.6d,(wsin ¢sin & + con ¢cos dsin w,) MJ-m2.d°!
d, =1 +0.033cos(0.0172))
8 = 0.409sin(0.0172] - 1. 39) rad
w, = arccos( — tan ¢tan 8) rad
U, = 4.87Uz/In(67.8z —5.42) mes!
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Fig.1 Trend of reference crop evapotranspiration in

Henan province during 1971—2010
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Fig.2 Monthly variation of reference crop evapotranspiration in 12 meteorological stations during 1971—2010
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Table 4  Linear change coefficients of main crop

water requirement in Henan province

WH KNG HEX pizae Liipia
ZIH 0.069 3 -0.3676  -0.5098 -0.2233
Be  -0.0157 -0.1315  -0.1548 -0.015 7
MM -1.4293 -0.640 1 -0.735 4 -1.3120
FE -1.004 4 -0.5555 -0.344 7 -1.179 0
V& 0.592 1 0.0957  -0.0819 0.106 7
FFE -0.8226 -0.5387  -0.6403 -1.692 4
B -0.5050 -0.2790  -0.2248 -0.762 8
IFOE -0.9327 -0.4002  -0.4076 -1.005 2
WE  -1.6125 -0.8573  -1.1596 -1.9593
Fite -2.3621 -1.1913 -1.1422 -2.2980
i 0.086 8 -0.458 6 0.062 1 -0.9258
S -0.758 5 -0.7275  -0.3398 -0.808 2

MR A XA, FEAEY TR K= IWLE 3. fE 3
AL I A 22 4E (1971—2010 4E ) & /N 1K
17 427.5 mm, H i 5 K(H 466. 5 mm, HELTE 1993
A B/ME 394, 3 mm, HELLE 1991 4F; EoKF
/K 281.8 mm, Hdg K AH 308.2 mm, i B 7E 1993
4 f/IME 265. 8 mm, HBLEE 1991 4 #4637
K 460 mm, Hdg KAE M 525.3 mm, H I AE 1981
4E Fe/IME 422, 8 mm, HIRTE 2010 4E 4B 4 15
/K 351. 4 mm, HAERAE K 426 mm, Wi BLAE 1993
A e/ME 327. 3 mm, L BRAE 2010 4. 46, TR K&
A, HOROR/NEE A /DR oK. R
1, N 19712010 4F T 44 E AR Y 0 75 K i 7E
T 40 AF SRR AR N ARA R K B K
A 10 4543 R 10. 8 7. 54 4. 67 Fil4.55 mm.
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Fig.3 Trend of main crop water requirements

in Henan province during 1971—2010
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& EYE RS, KT R/, HFERERERK
VPR 5 7K 08 3t T T 1 R, MR O 5 T K R B
W, 2 EKRA K 6 Ah a2 9 Arpd),
AFH WO 90 ~ 100 d, 44 FH W K & 230 ~
400 mm. HFARKEE, E K2R AR, KT
KR X[ 22 S0 /0N 3 5 X1 AR A 1 Sk vl [
VEPIREWR 75 7K B2 A oE 25 3L AR L.
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AR R AA CHR o Hh X SR AE 20 4l 80 4R
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152 /g F KNSR 325 B 2R 4 4
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Table 5 Correlation coefficients between crop water requirement and meteorological factors

YE#) IR/ C H iR/ C H EcAil/C H IR $/h AR /% SFERE/ (mes ")
NG -0.181 0.118 -0.234 0. 087 0. 145 0.461* "
E®'S -0.029 0.256 -0.368 0. 005 -0.024 0.670"*
Lii¥ia -0.219 -0.073 -0.425% " 0.185 0. 206 0.543" "
pi 0. 040 0.254 -0.258 0. 107 -0.207 0.436* "

E:n=40; %, * = 5 F KT P<0.05 F= P <0.01.

N AN TR R B IEHL R,
BORE T A /N A T K A 2 D e Ul A/
A K AR B IEAN G, BB g DR A /N A R K R 3
I8 0 P8 A P 42 XL R X L JRE 4 5 R A /N A
PR T R R R JRE A DAL T TR T A & /N A AR T R K

B E I
2.3.2 EEX

KAEOKFT K & 51 38 XU 3R 8 R I 2 1E A G,
5 H i il A H BB ECR AN B IR A G, 5 R AR
JE 5 2 TR DG, 5 1 40305 B R X il B A i 3
TR, RG I FXT K TE K& 52 Uy 2 1
BIXGH > H R > HSemifi > Y > FHHE
FE > H BB P2 XGE Y RRCE SR R 8E £ oK
o 7K D Y 3 A
2.3.3 i

FRAETE /K i 5 - 35 R 3 B3 B ol 3 16 A1
XK, 5 H IR AH X R RN B AR OG5 AR
T EE RN R o 2 R OGSO R R R RN
2R G, RGN A T 7K St (852 R 2
R AH > H F AR > FIIRE > AHXHBE > H R
IR > H Rl A ARAE B I ARG B T 34 XUk
FH BRI ERCSE B AR 5, AR W 7Y T i
A E TR T RSP 38 IR £ AP S B K i
AV AR 2 L ST 349 T S5 ok AV e 7K 2 18 I e i
JER e P B AR AR B IR K 2 1235 080 - K
R AR R B2 PR T S B A A B I 75 K I 5

D) FE LR A
2.3.4 A

FELE R /KR 5 P2 g 2 2SR B W IR ARG
SPHNREE | H B iR A H B ECR R B,
RGBS B AT O, RGN XS 4B AR
AR AR 0 - F XU > H el > H e
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& E K AL FIAE A (0 75 K AR R I D
P TR e 2 WA AL, R o il /N E AR

I 40 AFR TR FE A4 IR O B 734 XU R H
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/K 2 R EAROCOC AR, 11 2 XU 4 [ AR i
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Effect of climate change on main crop water
requirements in Henan province during 1971—2010

ZHOU Yingping'® HU Zhenghua'® CUI Hailing® CHEN Shutao® SHI Likui'
1 Henan Institute of Meteorological Sciences,Zhengzhou 450003

2 Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044

Abstract To gain insight into climate change effects on main crop ( wheat, corn, cotton, and peanut) water re-
quirement of Henan province, crop water requirement were calculated according to the FAO Penman-Monteith equa-
tion. The climatic data of 12 meteorological stations from 1971 to 2010 were used to analyze the relationship between
climate change and crop water requirement. The results showed that the crop water requirement was highest in June,
and lowest in November or December. As for water requirement difference between the 4 crops, cotton demanded
more water than wheat, which is followed by peanut,and the corn demanded least water in the 4 main crops. Crop
water requirement had a tendency of decreasing from 1971 to 2001. The mean wind speed had a significantly posi-
tive influence on crop water requirement. The mean wind speed significantly decreased in the past 40 years,and re-
sulted in the reduction of the water requirement of main crops.

Key words climate change ;crop water requirement ; meteorological factors ; Henan province



