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FEWE B2 N AR A X 3R T oK AT 72 0~86%! s Hh [
HURFTRIE] 2030 SRR HEBR AT K 4.4%", B LR I A
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B BRI IN 2.2%~2.7%" . SR A R ] X3 A AR
WZEFHE, KIRAKEREALE, BBy ko<
(AL S0 (1) SR AR AL E W T 3 — 2D 7 o

R RAEVB AL AR (Global Gridded Crop
Model Intercomparison Project, GGCMI) J&7£ ISIMIP HE
PR AT I — AR R R LA 7T, AT PR RS
AR AT AR 77 B () T, S aski i VR MDA Bl A
RIS RSk S J (RCP2.6 A RCP6.0) AN [A) VL
T CRFRRIFE 2 HERED IR = 5 S JL 75 HEWE /K
B, VPl AR A AR R BE R RO AR 77 R R e it
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I IX DARY 77 SR s /N2 F R - AL AT Y
e E g, CLREBL /NN s P ERE IR E,
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Table 1

The proportion of irrigated area of four crops in different regions of China!

[19]

F K Maize 7K Rice ‘K5 Soybean /NE Wheat
X 15, Area 45 Province ! i
Al/% A2/% A1/% A2/% A1/% A2/% A1/% A2/%
71t Northeast HORIT. HAR T 30 8 80 3 12 3 100 9
N b KA. k.
#B North . 78 24 100 9 52 9 80 29
163 No W%
REGNIITi NN
Jt Northwest A 71 12 100 8 27 6 76 16
PG Northwest iy ik il
7R East G TLIR. WL 50 2 98 26 56 5 37 5
¥ Centre b I | R A i 56 2 86 20 49 4 60 4
LIJ‘A\»
P8 Southwest P J”\}”t EES 16 2 77 10 27 3 41 4
P
R HB South WL TR T 32 1 79 12 41 2 100 2

T AL AREAE X RAEPRERL IR 2 A AL 4 AR A LU, %; A2 ARSI X AR ERL T AR o 23 X AR AR HIAR T EE A5 %

Note: Al represents the proportion of the irrigated area of crops in different regions to the planted area of the crops in China, %; A2 represents the proportion of crop

irrigation area in different regions to the crop planting area in this region, %.

1.2 kiR
1.2.1 X3

EEER 152 A R LE A T Il (Intersectoral Impact Model
Intercomparison Project, ISIMIP) % H 7E T4 1T 428k
AR RS RN AL S R, H T ISIMIP2a Al
ISIMIP2b B A A SCATR A I VED = & (Vhm?)
BEREB KR (mm) . SERRZABE (mm) HdEN2
ISIMIP2b 1 H 4 DR ER A (GFDL-ESM2M,
HadGEM2-ES, IPSL-CAM5-LR, MIROC5) (% 2) ¥
PEIREN I 3 A% SRR (GEPIC. PEPIC. LPJmD)
PRSI S, o HE RN 0.5° ARFFLLL 1980—2005
TEORHEMERT, 2021—2050 FONTIAGHA, EEL IPCC ARS
Wi YK B 42 (Representative Concentration Pathway,
RCPs) H1f#] RCP2.6 (fiLHFIE =) FH RCP6.0 (/T
S HE ORI O 8] DG S 5 v RS 3 )
AR L\ S AR NI 4ERETE 2005 4R IR
ARV AR SE AL HE W 9% (Rainfed ) 178 43 HE B (Full

irrigated) NHI/NEE L FOK. RS AIKFRE R 7= & S X B
R K BB FE M R AR E R A KR B i R o
10V R R R 8 50 AVl AR K A IR R R, AR A
ARKE B R P AEAE R 7 8 . A SCE 58 42
W (R AR e R0 RE I 5 Y 7R s S AT
BEWL, TR SE AL T X (HERR A LA Y 7R A T EE
B AR ML AT HEME,  F IR AN

36 E P A0 KA Pl R o0y (European Centre for
Medium-Range Weather Forecasting, ECMWF) 2 FAXH
I3 M B 42 (ECMWF Reanalysis v5 ERA5 ) 2006—2019
R PR EE, R A NSRRI N IS
¥, VP Al DY A 42 BRSO B 30 ( GFDL-ESM2M ,
HadGEM2-ES, IPSL-CAMS5-LR, MIROCS) 7t RCP2.6
M RCP6.0 55 T AR AT BRI, 7047 13 S i J) < fige 32
PTG ST IR AT K 5 SEBR U 2 AR T TR AR K 2
) 22 5, DAL SR S W 7 A5 T D3 S L e v £ FE B K
5 SRRV /K B SRk 128 BE D A S P L R AR

R2 42K SBEEAMER

Table 2 Information on four global circulation models
IR
B4 BLia% e o I
. . patial resolution/
Model name Institute acronyms Institute full name %)
56 [ (6] et 5 DRV ) AR 5 [ M IR A B R )y 7 o S =
GFDL-ESM2M NOAA GFDL National Oceanic and Atmospheric Administration, U.S. Department of Commerce; 0.5%0.5
U.S. Geophysical Fluid Dynamics Laboratory
L RS 5 2 I s O o [ 55 4 2
HadGEM2-Es ~ MOHC (additional SEH TR SR R DAL A (R ) 0.5%0.5
realizations by INPE) Met Office Hadley Centre and Instituto Nacional de Pesquisas Espaciais
IPSL-CAMS5-LR IPSL 15 [ J R R P8 SR R TRE 70T Institute Pierre-Simon Laplace 0.5%0.5
HAIMGE SHUBERRL 2 EORIT . RN FERE 0T (R R 25 A1 SRR 52 P
MIROCS MIROC Japan Agency for Marine-Earth Science and Technology, Atmosphere and Ocean Research Institute 0.5%0.5
(University of Tokyo), and National Institute for Environmental Studies
1.2.2 =4 EhaE X ORI SE B RO BB M . 3 AN K o I 5 BT L R B LT

EPIC (Environmental Policy-Integrated Climate) 7&
20 tH20 80 FEACHI YT 1 5 [ 48 5w % A oK 22 3R - M 7t

KEE RPN “SAME-HIEAEY-EH” KRENGEE N
AU GEPIC 5 PEPIC #4251 EPIC sy, H
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i GEPIC /22 THi (5 B &40 (GIS) 1 EPIC K%Y, T
PEPIC /&% T Python #:4F R4t EPIC B4, BAIME
FEXHIE T SHOLE 227, EPIC AL — AN pi
A, R SO TR B 2 100 hm?, {15388 A F ) X
R AU, 3R MR VEVRC AR RN IR R 2 2
—H. EPIC BiZdy 9 MR, o EYAE KRk,
AKSCREER . L HEIR AR IR TR H RN 7R 40 11 A AR
HeJe& EPIC B 5 MO 2R h L E 1 350 £
ANECEITRE, Ho v SR T AR R K R S TR AR Y
YEVIZK 53 0B BB (a7 BN BOVE WK 43 1938 B 9
0.99) LK 237 e CHIIAI3AE He K Bk B BLAED 2%,
ARIF,
AIR=(FC-SW)/(1-EIR) (D
Aqrfr FC MMRX M [E$FK &, mm, SW A#EBATHRX L
&K%, mm, EIR AL, AIR AEEEBHKE,
mmo
LPJml (Lund-Potsdam-Jena managed Land) J&7E 4%k
RSB (DGVMD LPJ kAl FR ek, Bt
TR 4 3R I M BB 0 A LA B Tt R s S o A A8 A P i
Iio LPIml #E84F FIAEY) A2 B¢ RAIFE AR S50, 1B
MeEIER S WA KRFP. BRI 1R, &
i, VIR LA AR Bl A5 A S AR o LPIml MR BEALL fr 7
FEREWE I 7K B 5 387K 7 MR 26 5 SR 2 TR A B
AR, LZEANT 0.7 1, B EINEBRIIRE (2
SIHRERED o
1.2.3 “itsdE
BTG SR KR (mm) 2R T VP4l
RURSHO AR T FE RE L K &
W, =10"W/A, (2
A W, AL AR REE K&, mm: W, A0 4, 7353
N FATEIX HEBE A KR (2 m®) R 25k i i 77
(khm?) 3 R IE T 2006—2019 FE4= [ 28 NMEHATIL
X (BpiFrE. 675, HiF. PUEl. & W14 1
OKBRPE Y M P EAKR G ES) o BEREImAR L
FKJETF MIRCA2000 (Global Monthly Irrigated and Rainfed
Crop Areas aroundthe Year 2000) 4 ERVEY) 2= 8] 0 AR H R 5
(https://www.uni-frankfurt.de/45218031/data_download), i%
Hots B 2l [k 22 T AR RS ST AR I A BR 26 Fh 2
AR SRS R A 1, 218 3R 0.5°.
1.3 REERIFM ISR
N1 43T RCP2.6 H1 RCP6.0 15t NN FE/EYE K &
K EARA T R A DL AGEBE Y TR 3G 7 RN, AR
SCEM 2 NGRS SO RSy, 2 lvEs 2006—2019
AR 1 TS A R FH /K B AL Y, R R T
il 2 1 AL BT SRR OR

S, = H+r) (3)
(o, +1/0,) -(1+1)
4
5 = 4(1+7) ”

(o, +1/0'f)2 (I+7)?

Std,
o, = -
7 std,
S TR REIE F K UM S R K B St
HIAHR R, ro v r ECKAA . o A& SEVIBLEY (1 bR
HEZ (Stdy) SR IHERMRHEZE (Stdy) Z . HI595
S, B B RIIE T 2 5 ME T EZ HIR R,
MGV S, W 2 2525 R B AU 5 5 i 2 18] ¥ AH
Ktk
1.4 EYIEBRFEBINITE
T ER R IZ AT, A LLHER X 0 F R X
VEBRHLIX, DRAE T AR B R, SR FH R R T A LG A
FAGTE (R (6) F13 (7)) . fE RCP2.6 #1 RCP6.0
1 S e o EE N PR =8 TR AL (8) 1.

n
Z (A[rr,[,l + A;wirr,i,z ) . Yirr,i,t

(5

YFirr,t = = n (6)
z (Airr it + Anm'rr it )
i=1 v ”
Z Airr,i,z : Y[rr,[,l + z Ano[rr,[,t ' Yno[rr,[,l
YNw’rr,t == n = (7 )
z (Airr,i,z + A;wirr,i,z )
i=1
Y. =Y.
P = Vo 100% (8)
Noirr
Y. =Y.
I)s — Firr Noirr (9)
/4

I Y B Yory 709009 76 42 0E M T7 305 R 5 4 HEE U7 5K
FHTEYIFE &, thm®s Yy, R Y 20 5B 20T H (0 7850
VEMAI R N IED =5, thm®s A, B Ay 535
29 MIRCA2000 (¥ #EBEFI R FRAEP 0 AF WGRTTAT, hm;
i NMIRERITRS], ¢ AWFTE], a. POASE A RER T 0N 1
MR BRI T, %, PORSEARERR T AN FALHEK
RIS, vm®, W, e A e T SR A N
BEML KB (FERY TR HBEAT 78 70 WEMT 5 /KD, mm.

2 HR5SH

2.1 BRERTH
PgAS S 4% X ( GFDL-ESM2M, HadGEM2-ES,

IPSL-CAM5-LR, MIROC5) 7 RCP2.6 1 RCP6.0 T,
2006—2019 FEfFKE FEXSE MESTHSSEH
P4 ERAS BN LGNSR 3 Fran. RCP2.6 Al RCP6.0 1 5%
T, 2006—2019 4= [ 43 H X 36 R 5 SE PR Sk 4
PER R 22 TN SR ZAR T 5%) 5 X PE AR
IS 1 [X ) 4 25 S S v T S BR AR S . 2006—2019 4F
b ABEE. R AN R b X A K B S SR AR A
N HIER KR EZ R S RERT 10%, £3) .
SRIMAEVE L. PR A #E b (X, SEPR4E FEK B0 & T
RCP2.6 Al RCP6.0 15t F MK E, Horb 7w X 4
Pk EZERRR. SRS, TEKEHSHXAE 2006—
2019 4 RCP2.6 A1 RCP6.0 1% 5% N BB 7K & A 5 S bs
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SURFAF A ZE BV, AT CUE AR R ISP R B AT VR A, RBEIEAE A F K5 T
Pi st RCP2.6 Fil RCP6.0 155 T A EREM I &, A BT SKBR RE IR

£33 FREHIX 2006—2019 £ RCP2.6 5 RCP6.0 1Fx TAMSIEEAMHERNES FHNFIBEMFRKEUR
LRSEEHET (ERAS) WMEHSBIERKE
Table 3 Ensemble average annual temperature and precipitation output from four climate models under RCP2.6, RCP6.0 scenarios and
actual climate conditions (ERAS) in different regions of China from 2006 to 2019

i X ARSI Air temperature under different modes AR /KE Precipitation under different modes

Region ERAS/C  RCP2.6/C RCP6.0/C RDI/%  RD2%  ERAS/mm  RCP2.6/mm  RCP6.0/mm  RD1/%  RD2/%
BIBBIC 507 5004 49:03 0.5 28 69883 606+25 61228 119 1.0
Northeast
Jtﬁgﬁz 138404 140403 139402 18 1.0 65860 66850 67449 24 31
VBB g3.04 76003 75603 46 33 350+16 254+10 254+10 272 273
Northwest
zF;EE%[Z 172604 175503 173202 1.8 0.9 1 339+161 1282486 13284113 32 09
*Cﬁeﬁ%e’z 180503 185803 184202 28 24 1 545209 137787 1430108 95 57
SRBBIC 150,03 144502 143502 135 129 1 445485 102137 1025432 29.1 288
Southwest
MW 209:03 210003 21802 s 45 18172232 15854121 1 6214106 116 93

7E: RDI 1 RD2 435183 RCP2.6 F1 RCP6.0 15 5 AH%T T ERAS RN 22 o
Note: RDland RD2 represent the relative deviation relative to ERAS under RCP2.6 and RCP6.0 scenarios.

FEATAE 5 N AN FAE R QAL X A (] X 8 % M X RIS o TARFB S AR FE L X LPJml A
PR B MR AD 2 52 5 2 o fEZR AL # X, GEPIC, PEPIC HLAYR I LT, GEPIC HEAYTE PG g b [X I
LPJml Al PEPIC # AR I 22 AN K, LPIml BERLZEPE L 3F (R 4) .

% 4 RCP2.6 #1 RCP6.0 1§57 T ARIHERLH SR A E 1 X E B A 7K 2R IT1FE S
Table 4  Skill scores of different model combinations in simulating irrigation water use of different regions under the
RCP2.6 and RCP6.0 scenarios

HeslE = - g AAb B4 [liE] IR R L] B
Emissiﬁo};s UL MR Northeast North Northwest East Centre Southwest South

scenario  Cropmodels - Climatemodels - PO AT O T T 6 Ts1 sz st sz sl s2 sl s2
GFDL-ESM2M 0316 0.047 0556 0437 0448 0350 0326 0063 0488 038 0480 0056 0.111 0.017

HadGEM2-ES 0.678 0.213 0.613 0.468 0.168 0.063 0.539 0.335 0.173 0.089 0.740 0.333 0.065 0.017

GFPIC IPSL-CAMS5-LR 0481 0.061 0266 0.013 0.206 0.043 0.265 0.052 0.178 0.128 0.822 0.458 0.022 0.001
MIROCS5 0241 0.060 0.571 0.190 0.087 0.005 0.171 0.006 0.181 0.024 0.522 0.522 0.097 0.092
GFDL-ESM2M 0.393 0.035 0.340 0.281 0.768 0.685 0.629 0.177 0.784 0378 0471 0.092 0.517 0.119
HadGEM2-ES 0.538 0.123 0.320 0.268 0.400 0.220 0.986 0.986 0.740 0.578 0.445 0.092 0.356 0.130

RCP2.6 LPJml
IPSL-CAMS-LR ~ 0.431 0.037 0.229 0.025 0.355 0.063 0.669 0.200 0.614 0.614 0386 0.152 0.219 0.060
MIROCS5 0.770 0.366 0.281 0.063 0.304 0.024 0.445 0.042 0466 0.105 0.885 0.755 0.348 0.348
GFDL-ESM2M 0360 0.083 0.511 0.254 0.217 0.102 0.745 0.338 0.646 0.174 0.527 0.079 0.252 0.128
HadGEM2-ES 0.862 0.862 0.860 0.860 0.205 0.144 0.553 0.265 0.622 0.159 0.610 0.313 0.101 0.039
PEPIC IPSL-CAMS5-LR ~ 0.210 0.101 0.546 0.113 0.110 0.066 0.567 0.112 0.640 0.187 0.577 0.207 0.136 0.041
MIROC5 0.423 0.114 0.667 0.199 0.132 0.132 0.102 0.009 0.679 0.460 0479 0.077 0.244 0.211
GFDL-ESM2M 0313 0.073 0.587 0.176 0.263 0.262 0.460 0.264 0.610 0497 0.650 0.279 0.141 0.029
HadGEM2-ES 0.648 0.181 0.796 0.539 0.189 0.147 0.245 0.076 0.087 0.016 0.544 0.132 0.103 0.082
GEPIC IPSL-CAMS5-LR ~ 0.398 0.044 0.298 0.008 0.081 0.019 0.158 0.158 0.284 0.284 0.751 0.576 0.056 0.051
MIROC5 0284 0.009 0.599 0.195 0226 0.067 0212 0.033 0.141 0.116 0.640 0.210 0.052 0.042
GFDL-ESM2M 0.727 0.294 0.438 0.177 0.582 0.582 0.760 0.387 0.761 0420 0.830 0.830 0.549 0.133
RCP6.0 LPJml HadGEM2-ES 0.441 0.172 0.675 0.648 0326 0.077 0.430 0.099 0392 0.131 0.495 0.155 0.677 0.584
IPSL-CAMS-LR 0351 0.021 0.441 0.055 0.297 0.061 0.680 0.330 0.805 0.650 0.491 0.126 0.444 0.444
MIROCS5 0.273 0.006 0.350 0.164 0.507 0.263 0.468 0.049 0.290 0.039 0.467 0.115 0437 0.273
GFDL-ESM2M 0.564 0.564 0.595 0.169 0310 0.197 0413 0.160 0.733 0.340 0.483 0.054 0.089 0.003
PEPIC HadGEM2-ES 0.882 0.724 0.845 0.845 0.173 0.078 0.498 0.208 0.652 0.500 0.462 0.047 0.200 0.164

IPSL-CAMS5-LR 0362 0.096 0.284 0.015 0.095 0.089 0.830 0.597 0.825 0.488 0.791 0.476 0.193 0.165
MIROCS5 0.105 0.003 0.865 0.560 0.120 0.028 0.549 0.184 0.613 0.245 0.642 0.174 0.265 0.200




98 Ll THE2AH (http:/www.tcsae.org)

2021 4

Wi gt 12 AR EEAFRXIERN, KN
RCP2.6 1§ # T K  LPJml HadGEM2-ES
LPJml GFDL-ESM2M .  PEPIC HadGEM2-ES .
LPJml_MIROCS Fl PEPIC_MIROCS LA} RCP6.0 t55 1
) LPJml GFDL-ESM2M . PEPIC HadGEM2-ES .
LPJml_HadGEM2-ES LPJml_IPSL-CM5A-LR A0l
PEPIC_IPSL-CMS5A-LR HJH 5 1F45 Sy Fl S, HBILAE 25 X35
He4 1 T A ARECECR, Ul E R 4 G 7E [ AN ] [X 3
VIR K B 25 A RIUET - R EoR (B 1D, RCP2.6
FIRCP6.0 T 5¢ F, HH—AMELL, Hefmr it E
1) 22 BB A T 35 45 SEAEAH SR A bR A 22 07 TH 2 R I
U, FrUAAR ORI AR 30 4 (2021 —2050 ) 7E RCP2.6
FIRCP6.0 135 MEW ™ B 2 AL AT 455 R <
AR AT Hh AN [ XS AR W07 B AR A 15 00 A B Tl 56 4
W7 R B ).

o AU £ 1 4 Ensemble mean

o fiixiModels .
o /x|t Northeast LA
2 =)

=8s %
o |k North L0 % 222280 ¥ e P
oli {t:Northwest N S F
o /K iiEast ; N
or}1iiiCentre %,
74 1§ Southwest %,.
i fliSouth 0.9y Q9° o,
~0.95 09°
-0.99 099

L 1 1
A 2838
T T (=R )
bz (10D
Standardized deviations (Normalized)
a. RCP2.6 155

2 (H—10D
Standardized deviations (Normalized)
b. RCP6.0 155t
b. The scenario of RCP6.0

B 1 ARHEFHTFSHL AT 5 XA EALDL R F X
2006 — 2019 FHEBLF KEARS T IR T2 K2 a9 B
Fig.l1 Taylor diagram of simulated irrigation water use from skill

score top 5 models compared with that based on statistics in
different regions of China in 2006-2019 under different scenarios

2.2 BRETUTREFENHETR

5IEHER 1980—2005 4L, RCP2.6 #1 RCP6.0 1i
N, 80%AAHIZRIL. 70%2 A7 B vG AL AN v e A6 3 K
FhRE X 7= AE 2021 —2030 5 2031—2050 4E (G K15
FEHIATF 02~0.8 t/hm® 2 [7], HAbHX T K B4 £
TREES (B2 . EEHMEKH ST, LPIml ALK
Bk o PR AR FE £035) 52 7K 43 Tl i 520, LA EPIC S 5:Aith
] GEPIC #l PEPIC # AU 7E T SR R HU i 5 18 1 /K43
e g, R LN IR A R AR, Padb i
HHLIX, FKTFESBEKERREY]. FKEREMNE

U REERE, PRK T K e, RS TEYTE. B
SRABER . FRERANZR B b X /K et 28 e i, EAIR
FrE s R B K AE B WSEE (8~12 d) K T KR
BN IE RN, E 15 90% /8 A AL #E . Hh Bl R 245 B8
KA X (7= & E RCP2.6 il RCP6.0 15Kt KN 2021 —
2030 5 2031—2050 4F £ FR&#% (0.2~0.4 t/hm?) .
AR 7R B KA FE T R ra i X, PR & 2 N,
TR R ERE N, BOKEE TR
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Fig.3 Spatial pattern of irrigation water use increment of four food crops in different regions
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Fig.5 Total yield growth potential of full irrigation methods for four food crops in different regions under RCP2.6 and RCP6.0 scenarios
(2021 - 2030 for example)
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Yield effects of irrigated acreage change under climate change in China

Li Zhonghe'?, Zhan Chesheng'**, Hu Shi?, Ning Like**, Wu Lanfang’*, Guo Hai*?
(1. Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese
Academy of Sciences, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Key Laboratory of Water
Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing

100101, China; 4. Yucheng Comprehensive Experiment Station, Chinese Academy of Science, Beijing 100101, China)

Abstract: Irrigation of crops can effectively increase yields and reduce inter-annual fluctuations in yields, thus mitigating the
adverse effects of climate change on food production. However, there are significant differences in climate among different
regions of China, and water and soil resources are not balanced among regions of China. The degree to which increasing
irrigation in different regions can alleviate the impact of climate change is unknown. Therefore, in this study, the yield datasets
under different climate scenarios published by ISIMIP were used to study the yield increase effect of irrigation expansion in
different regions of China. Firstly, the irrigation water consumption of three crop models (GEPIC, PEFIC and LPJml) driven
by four climate models (GFDL-ESM2M, HadGEM2-ES, IPSL-CAMS5-LR, MIROCS) was evaluated using the actual irrigation
water consumption in different regions of China from 2006 to 2019. Secondly, the first five model combinations with better
simulation results were selected according to the skill scores S1 and S2. Then, the ensemble mean of the first five
combinations with better performance was carried out to analyze the yield changes of maize, rice, soybean and wheat in China
from 2021 to 2050 under RCP2.6 and RCP6.0 scenarios. Finally, the yield increase effect of irrigated area expansion under the
assumption on the irrigation of rain-fed land in different areas was evaluated. The results showed that the increase of
precipitation from 2021 to 2050 would increase the yield of rice and soybean, corn and wheat in northern China, among which
about 80% of maize area in Northeast China and 70% of maize area in Northwest China would have the increasing of the
maize yield by 0.2 - 0.8 t/hm”. About 85% of rice area and soybean area in Northeast and Northwest regions would have the
increasing of the yield by 1.0 t/hm” and 0.5 t/hm? respectively. About 90% of wheat area in Northeast and 75% of wheat area
in Northwest regions had the increasing of the by 1.0-2.0 t/hm?® and 0.5-1.0 t/hm? respectively. The decrease of precipitation
resulted in the decrease of maize and wheat yields by 0.2 t/hm’ in the 45% area of south southwest of China. Under the
condition of expanding the irrigated area, the crop yield in Northwest and Southwest China would increase greatly during
2021-2050. Under RCP2.6 scenario, maize (northwest: 48%-60%; southwest: 7%-40%) was the highest, followed by soybean
(northwest: 42%-62%; southwest: 2%-16%) and wheat (northwest: 11%-18%; southwest: 12%-33%); Under RCP6.0, maize
(northwest: 43%-56%; southwest: 7%-39%) was the highest, followed by soybean (northwest: 38%-58%; southwest: 2%-23%)
and wheat (northwest: 10%-18%; southwest: 15%-32%). The total yield of rice (soybean) in Northeast China increased
significantly from 2021 to 2050. Under RCP2.6 and RCP6.0 scenarios, the total yield increased by 3%-10% and 3%-13%
(7%-23% and 7%-23%), respectively. In terms of yield increase potential per unit irrigation amount, the expansion of irrigated
area of wheat in Northeast China and North China during 2021 and 2050 had obvious yield increase benefit. Under RCP2.6
scenario, the wheat yield increase efficiency of irrigation was 0.18 and 0.12 kg/m®, respectively. The wheat yield increase
efficiency under RCP6.0 scenario was 0.25 and 0.13 kg/m’, respectively. The irrigation area expansion of maize (rice) in
central region (east) had obvious yield increase benefit. The maize (rice) yield increase efficiency under RCP2.6 and RCP6.0
scenarios was 0.1 and 0.09 kg/m’ (0.08 and 0.07 kg/m®), respectively. Therefore, the expansion of irrigated area for wheat in
northern China can effectively cope with the adverse effects of climate change.

Keywords: irrigation; climate; models; potential for increasing production; yield-increasing efficiency



