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1961 ~ 1990 4EURLAE RAE N AR TR & F; SRAIB 1§ R B AT mdg ik, ANDHRKEE, HEORIE
BRI, TR KN —FE R, ASCLL SRALB 5 2046 ~2065 4F [ WU 45 S 4F S AR R R 44, bF
58 50 4EJE VEM R K 28tk #
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RRER . N T RN H] Penman-Monteith 22503 H S B EY I K i, GCM BTN iy AR 2R h b 4 5
LR ST . RemBARR . KAUE . AR . G, AR X — BRI S5 R 0F 2% B & GOM RIS 25 (8] 23 B
ARV T B H A3 DHFFEHLF (CCSR | NIES, FRCGC) FL[6] JF & 1 15 43 B % MIROC3. 2 #5 2, (Model for Inter-
disciplinary Research on Climate) , ZM A 7 1PTO2X, 20C3M ., PICTL, SRA1B., SRBI1 5 5 T Fid4
TR R EE R MRy 1.125° x 1. 125°, A GCM #i e iy o & U 2416 5 F 9 MI-
ROC3. 2 fiy t 7] LL7E IPCC B %t oo T 2
1.2 SEZEYBLRE
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TEHR KA SAFEAR KR ZE S, B0 — A A B FEK n] fE 2 4 rh7E 5 — ), AR 9 7 7K A 2 B3 b 4
UL, BrLAFEREHL R, FRA A VR 95 K VSR 0. 33 ET (1 £50% ) o

2 iR 50Mr

2.1 SR5EHER

MR A T BRI, R Aedb . PEAE. AR R, PUR . R 7 X ARG SAGE
AL VRS o A Bt ARAS A I CEZ AR Yy i FpAE 10 A T SS9, SAGE S 3t ) 41 9 23 A K4 2 20
28 90 AR A Bt , I SR ERT T GETH R AT 7E—E iR 22, B I8 B A SC T B TEAR Y K AR X224k
X PR 2E A LA o
2.2 SBEEUTSEEMELE

SRAIB {5 T, HE%&# X IR (1961 ~ 1990 4E *1 GESHMRHNSEZENBEE
20C3M rﬁﬂz%) 150 4EJ5 (2046 ~2065 4 SRALB A%%) Table 1 Reference evapotranspirations of
BB %k I H S AL R L 1. SRALB fif 5 cach subarea in China

% e o L b4 =] ; 5| 3.5 1961 ~ 1990 4F 2046 ~2065 4 X 38 1
Fo SHMEMIEAG B R E RS, RETS xR SRR
SRR 20 8% , MR JARE 7 X B AR AL 3 X3 iR T A [0 932.3 10121 8.56
S MK TR, S5 (R T30 2 12.10
RARET SR, SHEMSEROEMERE 11396 1201 5,48
HE RS SRR K R i 617.4 680.0 10.13
2 R == ] 789.0 840. 8 6.56

.3 SBRTHUTIEMEKE 1l 1238.0 1308.7 5.71
Mg . Bk, KFE, /NE 4 Fh EZAED IR & H 831.4 896.5 7.83

50 AFJE AR K AR LA 2, MR K AR =S (] 20 A LI 1o 52 5 AR I e i 22 Al s S R — 2
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Fig. 1 Change of crop water demand in SRA1B 2046-2065 in China
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ST, L. IARSEE; TORTKEARICERIES, KITH M FREES; K KREEIL, L
T ; ADNAEFKBEEARILE IS, BRI R TG TR KR AL 3 2R i 2 AR
YIEFRWNSH I ol g, Wk 2 SR 1AAEES, MR BXKESSIEYE LR ne =, A
FEAEY T KBS MAE, AR X FRTGKESESHEY B R EZ SR

®2 PEEHMREEFEURNEDTEKE

Table 2 Crop water demand of each subarea in China

Ew fedt el R R i) [iE] 4 |
1961 ~ 1990 4 20C3M % 5 /mm

iV 666. 2 636. 4 770. 6 713.6 658.5 634.8 570.0 703.0

ok 552.9 511.7 715.9 620.7 545.5 513.5 599.8 552.3

KA 755.3 691.7 832.6 863. 6 808.9 692.6 870. 4 826. 1

N 363.0 317.4 388.0 384.5 363.8 305.2 489.9 354.5
2046 ~2065 4 SRAIB(#41i§) /%

iy 6. 88 11.49 6.91 5.28 4.23 6.03 4.81 6.36

F K 5.70 10. 30 -3.63 0.08 3.30 3.33 6.41 5.30

KA 6.71 9.49 3.21 2.89 2.56 2.76 3.00 3.46

INGE 3.68 7.38 0.92 0.87 1.87 2.25 3.48 2. 60

2.4 SREUTEREKE

FIEAEY K 5 R B BEHLICBC, 753 SRALB 7 5 T A [ 4% 3 X = 2 A 4y 90 0 7 /K 72 A 119 25 1)
oA (UL 2) KAKCBUIR RN 50 47 Jo EBh s K A2 ik, WL 3. SRALB ff 35 R AR K 50 4 o [ 45 M X 9 8 i /K it
TR IS, SEE g A, Fer A R S AR DR 0 i RE R, P b R D B R
FUHEA, SRAIB 55T, ARALSA M BRI, Inlel 7oK SRl s YL 15 rb p DX K 0 2
FEFEBET KB TR EEAEYR M p, MM KR RS, DULT ., wde . IR SR
it KRR AR AL -5 4R R M DX 5 KRS PR A K R AR AR L S AR DO I e 5 5 /N 22 IR K R AR AR IE A
AN R %

(a) ide

FAKE /mm FEKE / mm
P 123.23 [:P 0 - 84.031

P2 SRALB 1§ 5t T AR 50 4F o [ 32 2Ry A8 B 7K 1 A8k
Fig. 2 Change of irrigation requirement in SRA1B 2046 — 2065 in China
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Table 3 Irrigation requirement of each subarea in China

1EY) £ Ak IR L] i) [LE4 £/ 4 [
1961 ~ 1990 4E 20C3M % 5 /mm

A 335.2 245.6 376.4 325.7 297.8 416. 4 113.2 364.9

E oK 259.3 193.1 365.1 284.0 191. 1 288. 8 100. 5 225.1

IK A5 444. 6 350.5 300. 1 322.0 404.9 421.1 272. 4 322.2

INFE 219.9 167.4 180. 4 167.2 192.1 136.3 286.0 180. 4
2046 ~2065 4= SRAIB( M5 ) /%

HAE 13.45 26. 31 6.58 5.05 3.39 -1.09 10. 88 5.03

E oK 11.93 16. 67 -10.90 —15.45 15.37 -1.30 69. 32 9.21

KA 9.08 12.02 1. 60 ~2.18 3.75 ~1.70 5.20 3.57

/J\ﬁ 1.51 17. 80 -4.12 -2.22 1.74 -5.85 15.62 1.23

»
3 4 it

R RAF AL MIROC3. 2 96 i, 235003 H 5 T SRALB 1i§ 56 F Rk 50 4F v [ 25 1 X 19 2 % AR W I K
. BRI OK R SHEBTKE, dd SBRIXTE, o TR T E S EAE Y R K
WA e, EERANEAE . ZWETHS IR, KRS EAEY S LR LIS, EFHEnY 8% ;
FEEAEM D TR RIS, ARICH X380 10% 22475 BB KB R, 4 FEF 25
AU, RALSEEREINEE . 2RISR, SE YRR SR KRR, B X 22
ST BT W K T A AR A [R) KA BT AN T
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Crop water demand in China under the SRA1B emissions scenario *

CONG Zhen-tao, YAO Ben-zhi, NI Guang-heng
( State Key Laboratory of Hydroscience and Engineering, Department of Hydraulic Engineering, Tsinghua University ,

Beijing 100084, China)

Abstract; Projections of the crop demand under future climate scenarios would help us to understand the potential in-
fluence of climate change on food safety and water resources. Using the United Nations Food & Agriculture Organiza-
tion (FAO) modified Penman-Monteith equation and the output from the Model for interdisciplinary Research on Cli-
mate ( MIROC3.2) for the SRA1B emissions scenario, the reference evapotranspiration ( ET,) can be calculated for
China for the next 50 years. Using the FAO crop coefficients and the Koppen climate classification system, the crop
coefficient can thus be determined for every calculation unit. The estimation of crop water demands is achieved using
ET, and the crop coefficient, and the corresponding irrigation water requirement can also be worked out by matching
the effective precipitation with the crop water demand. The result shows that on average, Chinas ET, could increase
by about 8% , and so does for the crop water demand and the irrigation water requirement. Over the northeast region,
this increase in irrigation water requirement could reach above 10% , and the increase over South China is also signifi-
cant. The upward trends in water demands are mainly due to the increase in future temperatures, which can result in
an increase of ET, values. The matter could be further complicated by the reduction of the projected precipitation for
the northeast and south regions of China. However, the projected increase in precipitation over the north region could

moderate the issue of water demands.

Key words: climate change; crop water demand; irrigation requirement; SRA1B
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