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RAEHIK o 5 R E. ABRBL ET,—ET, RIAE/NEKSY TR E (DEF).

(2) BEXBISREB(PEDRTH ET, fl ET. BEA. A3CKA R.G. Allen
% AR HD, FAO ##F " H B H Penman-Monteith Z2RZARLF HH T IE. REKAE
WO 2 BARNEY RBCER. SRR AR TR HROCERMN KRB .

ET,, MW =W,
ET, =

w— W, D

ET, X LWW,

W,—W,
KB W, HBEXREE, HRBEEREBS; W, T HEERRKS, BEE TR
WAL EEKE, KEEKPFEARXHH

W.=W,_,+R—ET, (2)
K W, #1 W, R AHAR B AT 20 i 1 33K 4 (mm) , FIRAE B E B F K B8 80%: R Wi
7K & (mm).

BERK/NEMBFEMEERALE, FHEELIEEFR KRB R, &, BE
fedb. AL 43 MUK 30 ELAPEER BN AR IR K F TR 38K CHEH
BHERITE, FRESKEHBM2E N LRARR LN K 56k (DEF)
A R (ET./ET,).

HT oK = BB MR E R LR AW, S 7T 5 R K
SHTERE. REAETERMEEKS S B EEEE, EERERLEKS 5HERK
B’ 80U Ry E1H.

(3) FRIFIRRABEAMITOAEE, B¥E 0.5C, 1.0C, 1.5C. fl12.0C
A FE R4 B3t DEF. FeH, BT 74 GCMs & BN E AT X
2050 ERBAAFERE DY, AXELHHEAS 1.5 CHEREAERN KL T
13ioh-20 8

#1 PEFRSHBKX 2050 FEFRE. BAEMNTUNSKROTHESLS
Table 1 The potential changes of seasonal temperature and precipitation for the year 2050

in eastern China relative to present climate
x & % # % 2 %

BECC 1.45 1.43 1.37 1.42
R K (%) 2.2 4.2 4.5 2.9

2 SBEBASIEM/DEKD TSRO

2.1 FHHEHEL

BREASNSBAERNA, RERXEBTHEZMM THEREY, RKHE
1. 5 R & A /N A K 2 Y B S IR BORLUR 5Bk 28 0K 43 518 B0 50~ 70 mm,
#H8%~10%. KPR, &, BABLHSRARGHLIEM 1. 5~2. 8 mm, HHHUR
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KX 9%~20%; B, bedt. FHALHE XM 2. 0~3.3 mm, K 10%~25%. BELEKHE
HEMHM 2.5~4.0 mm, £ 6% ~12%; BEE. bedt. sdtiin 8% ~18%. ET. #AE
%52 RER T HHIE.

LRAMMOTRS LK REXREY. DELAIERD BRI EAK S RILELF,
KB ET. B ET. (9 KT K. EF LK ZHHE, THREBDTFREZK
. RESKBABHELT, LBAERKSBHE—EES. BIHE, KESTHREH
HERARFLYMNSBETES, Ry, . B, &, Bt XAEEFNEIHERS,
B, SELSETRBX AR THFSEES, BEEDE. BHEAFILEELX A5
R, BERAEEMM. SEXKE, £6T ET. N IMBER K TEHEENROHE, B
WEAFHRELEMM, 1% ~2%, BR/DTFREBKEZRNEKEE. HEELET
BN KERAHRNAERBERABERTED, TREBBREYATK 2% ~3%ER
(£2). BEIHE, nR|KEBRSEEAER LA, RAERKERM 20%~30% 1K
BT, ET. A M KR 5 ET. HRKBERBHLYNERGR 2).

%2 MBRTAHELHELNELETWRNBLHTL
Table 2 The change of evapotranspiration in the whole growing season of winter

wheat in North China associated with climatic variation

APET AET . AET,

(mm) % (mm) %) (mm) %)

AT=1.5C 50~70 8~10 50~70 8~10 4~5 1~2

AT, ARBESRER 50~70 8~10 50~70 8~10 5~10 2~3

AT WA B
AR=10 %

AT BA MR
AR=20 %

AT A B MK
AR=30 %

10~30 4~17

20~45 7~12

35~65 11~17

2.2 IhEXRFTSREHEL

BEFAENTRARGN AR /NFRABAKRBAMM, B/ pEERKTIBEPK
SoErEmMK. WEWERK, DEF mk8%.

AWEKNBETMAN BB, MEEFKROE/D, FHibd Ao X L 8E0
FKEFKS TR BREFABTIHSEPREESLL.

BENRE, MNEASTHRBHEILEREK. THEHEEEM, BN, HE, ZLEX
B, LAt K sE8RK, ARE. MUK TF 20 mm. BEFH 1. 5°CH DEF ##Hi¥
K10~15mm EH, ZELHEBISK, F8. BERER. BEE &, BAEBER
7 150 km.

RPN EI KSR, ZH., BN, BER—4UILTHRHER, X 100 mm LA
E. #4681, 5CH K E4 # X DEF K 10~20 mm, B . Hitt K%L 2~10 mm.
—100 mmZEB{HELHEH 40~80 km.

B BKATHRENS A SRS ME, HEEMK 10~20 mm. BT REK
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L, BOJE, Bk, S8, $#E-KUBEATHE BEFR 1. 5Cot&H# DEF i
10~20 mm. —100 mm S{ELFHEHEH 60 km.

AR KYSHREHS, BH, XM, HE. #F#LLIL 50~70 mm. iﬁ}iﬂﬁ
1. 5CHF Sk ¥k 5~10 mm, SERE T BA1L.

LEBEHNAKSSHREGFEILAFRBEMN—300 mm P E#BE —10 mm, BEHEMH
LA EEE D. BEFR 1. 5CH DEF B{ELRHKA. 34°N LIFLHK 50 mm; 33°
~34°N #1 X3k 30~40 mm; 32°~33°N # XK 1~5 mm, &Y ARE. FHHMTTF
LAISHET DEF BB LHL 14%~30%. —300 mm FEHEFENLUWSKBETHAER
EZMAHEBIEH, FFH. BR—&. BEBREBY 190 km, KB 70~100 km.
—250 mm¥ELN LR ELZH, FEZMEREBINEMR. BN, #iE. RLZHEH
H—2, HPEEMER 40kmEH(E2). NBEA®E L.5SCRHSETHAKL SR
FEHKNHEBERAL(E DTURY, KATHEARENILHRANERBXEREA®
AR E NS, FEHRXERHS.
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Fig. 1 Water deficit status in the whole growing Fig. 2 Water deficit status in the whole growing

season of winter wheat associated with the season of winter wheat when temperature

present climate (mm) increases 1. 5°C (mm)
FRBEALBELEARRTH IR SRETHEREME 1. 5CH+40HML,
EFRFWREZ_EFRETETOEE. [, MEEAFHARKEL, §RER PR
KEIMBE R /D. 2EEHHE, RAYEFHNM KRN 0% LR, ATHKER
BEFBEIEW, KT SHREFE I L LHSBETRN 1%~5%.
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B1RHA, BAETERKME—200 mm
BELWERSEAXL2EEY DEF
—300 mmB RILEE LMY, BKKE
£ —150 mm H{EHLE DEF 9 —150 mm
REAER AN, FEBRPIESER
— SBEEMREESBEEXHNSRLEZSAHX
DEF —150 mm & KE MY, KEEXM
BHSBERXHAFLES DEF —50 mm £
M. Bk, BEFA® 1. 5CHE, Ko
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Fig. 3 As in Fig. 2, but for southward shift

status of water deficit isolines

M BRIK R R H.
EEHEE S, . MW -LULKFTHREIBEHBEZE N 2%~7%, URH
Z. SEBAE 1L.5CH, FRETRELMITKER IUESL, SELVBHES. KN
KBS HX M SBETHRAKB BN 10%~16%, BB, BILMUKKEHEY 5%~
10%, BB, IR 5%. BEAE 1.5CHBFEERLYMA 1%~3%. MmBETBHK
RERPK, “BRTREWBINK, M. B4, BMNEXEHE KR 10%~35%,
BOJE, E. R, SH-KUBENE. BEAE 1. 5CH, K30 K= E Y487
SBETK2%~3%, BEME, SR IKS TR R, FLBI6 % b
BN, SBIE 1.5C, BEHMK 2%ER. N2ETFHKS SREEKE, 437
KETHFS. iFE. Bl LUK TF 0%, SK. FEB. BIFLEERUE/DT 20%,
HOE, Bff. 8. RE—LUBIT@E 0. SEAB 1. 5CRASS M X 6w = H
HYUMKSUESR, WINESH N 8%~20%. ARE. BN, Xk, ARBEEA=ET
e SONEES. MMMEDE. B, aRUFRMES QA%~3%). Bi={HE 5%
WYRHHEZEBHHE 5.
(1—Y,/Y,)—(1—Y.,/Y.)

FRTRSIERS. RERTHHELE A= 1—Yo0/Yn
BHBI.
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Yo —Ya
Y,.— Y,
AP Y HYUWEHER, VOHAKBREAEW =R, BUKSEE. BEEEKTFTHR
KFE i 6000 kg/hm® 3y Y,'), Y aT4edbsh X K B34 872 3750 kg/hm? 2 Y., B
FE 1.5 CRIM K TR B L LA SET MK 10% 0L £ (BTA 8%6~20%), ]
PABE Yio—Ya=225 kg/hm?, BIHXTF Y., — Y. 8™ 225 kg/hm?. &AL BT/NEI
1. 4 Jo/kg i, BWEHR KK 3BT B E B ™{E 315 T.

A=

(4)

TR
Lo HH__H9E

el

N Ll BESEE

N - ) < o N
R '

T ! .
: . 1 bty
SN

EI4 UM TETRNEZEFTHKIARESIE B BEARLSCHEANMNERXATHRKITE
BB (%) SIREIMTH (%)

Fig. 4 The yield decrease induced by water deficit Fig.5 Asin Fig. 4, but when temperature increas-

in the whole growing season of winter es 1.5C

wheat under conditions of present climate

%

EHFEBAGRBE, Ko 5ERMKTEHIM MR 7= R M. 5 EE%
HEKASRETHGREYN, EERARANRT, —FLoURLRKLABRL, &
ERSMHH0 1 KER, ERE B 600~750 m*. HEMKE/DE— LMK 3~4
K, 8K 600~750 m* AT, MBI 25 % ~33%EH, HRmKR, &%,
FHREBSEFRALLEZHM H—ROMEBREDTEBIMEIM 1 KEEY
BE, EEFEKPETFHIRKIBHYTIBETRR 4%5~13%, MEBRERFR
M) oK.

4 HEMITR

(D TRABHEELBIIRL A KN4 T PR B B RO
50~70 mm, HUMSBRT A 8%~ 12%2%4; BRAMTEMM 1%~2%. HERH
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SBUNEKSTEBEME. XFmmY U LA ZEX MR NE R, 6E LR
INERY, HBNBEENRY. SEAS LS5CHEHSETHASSHEH L 4TS
fE 3 i 30~50 mm, 4 14%~30%, Sk E&—300 mm f1—250 mm S{ELF DR, 7
BREHIA 140~190 km. 7 GCMs M BRAKBEEUER T /NEKF S BEH L
ES®REFHE 1.5 CRAE.

(2) KrsaBmAFEELMEA/NEKFBEENBRT K, K AEEXH
BrEy K, SEKE/DN. 2EFH K SRMESIEHNMER=HELHIKBETK
8%~20%, FEET M. MBBMM 25%~33%, EENARS.

) KBEERTTREERLARFFE M, FMEFRIEE. HEIBXBEA®REK
SSHRBEREMNE. EEERAGNHX, £/NFETTREM™, (HMBEE NG E R
AEE. EREAEBRAGAREX, KoBEMBRESBRE . XEFETEHXE
AR LFER BT AR, EX=Z2H NI BHERKRE. FHanSmE
e33R B, B4R EH R AR YT IRAK RN TR &0 B 7= 8% A £k

(D) ER—FEMSHT, EXBEEDFHFENETHAL, AEXBAEEZES
BENSIERNED KL THREBSERREX =R/ EW. FXLE, KosyEmt+o
B MEESEERNEDEREIBSEF B R —ZmadR. 554 BEA
BHRSSIEEDEFTHHNE. EEMHALNEERBEUSEX, REFMILER. LERE
ZRNMEENEALATHNZARERE, H#REMNELER, #7 TRENTAHR
B SRBEREBHPTHHE 7R, BEERASE, REMKR 9 R, RBWRAET S
X 2EBFTHREBTEHR THENER, BLPEEMHREN 12 R. UHTEHEEHN
BEHFHEKSTE, LAEHFHRRELIIKSSHRERAELN; BEZR TR
B ET. B3, ET. B&3¥, Ko SHBEREFRATHM/N; BBUEKS T RER
FHNEGRK; 248K SHESREAE. KEMATEHE L EARMHE AR
L. IWAEHTERBERTPRENERL T, KBERIEN KL TRMETNRF
£, ARNBMEETRHELL. HE HEXNEENAEHNUETERAEZAE
EZHSERHRMEARIFEERNEYERES, BWiEFE—ERE. 54 £F
BEFARE T BELEHEANEATEENEZS LRI RAAFER. IXBEFFT
S IEH—E TR TR,

# % W
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IMPACTS OF CLIMATE CHANGE ON THE WATER
DEFICIT STATUS AND GROWTH OF
WINTER WHEAT IN NORTH CHINA

Wang Shili Lou Xiurong
(Chinese Academy of Meteorological Sciences, Beijing 100081)

Abstract

The water deficits in various development stages and the whole growing season of win-
ter wheat in North China under climate change scenarios are calculated based on the meteo-
rological data, crop development period and soil hydrological data at 43 stations. The results
show that when temperature rises, the water deficit status would deteriorate, the isolines of
deficit might shift southward, the climate suitable areas of wheat would contract, the yield-
reduction would become serious and the output values would lose, and also the production
cost resulting from additional irrigation might increase.

Key words: Climate change impacts; Water deficit; Winter wheat.





