9% 2 M MHAS%# Vol. 8, No. 2
1998 4E 5 H QUARTERLY JOURNAL OF APPLIED METEOROLOGY May 1998

SBEBUHREIENSREE
T HE I B TS

EEIE FHE

(tFESSMEFRE, JEE 100081

®” =

AE A EHR R Bkl L B RE A  B 7 GRS B HE AT IR WE RO BEAR b, BT GCMs
L FIE R IR A SRR AN RSN ERAR NS, ARRERERETH
ARG P BOK RS o 7 8 T RE R R AT P L BABUIUR T IR 45 SRR DA B SR (RO
F B ERIFICH B RS SR IR RS e e P VR PR T TP iR SRR,
HERETHENSFELFRT, FERFITHEHREFHAEE, REF-BREGAEAE
TR, PR AR R A, XERSRT AWM E R BN
MEAF R, SRR AETHYRMAERENERSE, B4, B PR RETT
BB AT
X, B WERER TEEW EEME

LB LM R EN, BESME T RROTFER LEN. B4k, BIMREY
2R FIE A BR 5 GOMs (i i A RRHTH X TRE LRI B RPER. XE
EPA (1989)"% GCMs By i 45 18 25 CERES UM EX) Ft SOYGROCKED R AH
N, B A T R BE ERRUK R RE BN, BUHFRER
£, RERBEHERERE GCMs BEEATIREAHRLEMFRDIFEZ. &
2 RV CERES 3 A T A, # GCMs M i A RN R=IA , BL BN —
B fR 3% A AT HIR T, 0B PAG T SRR B B 77 KRS A 7 R

AEERENTEREREY, ERERUESPEEEFEENME. F0HTU
WER A KA GHEBBRT ST H, 5 GCMs i 48RS, M RELENER
37 KRS A P AT R AR AL B, SR RO AR A 3 R E SR A 7 ) AT RE R
HEIT R WL IFAG.

* A @%{“ﬂﬁ”iﬂngiﬁ B 3 B 4 1 SR T B SE A B A" 96-908-03-01 IR BEHY.
1996-12-23 #F, 1997-06-05 WRIMERH.



152 B OA KX % F R g ¥

1 HkShH

1.1 HEHZE

EFSEEWITMAH I E, E-EXRECHE FITHERMN, RRNMRAZULZ
RETTFESE, AR FGFEBEFHIBRZ L, HERELEFSHWMK. HFEE,
K TR A E RS A E)BEBERE GCMs B B AAERN T, MR R#ET
ERBEPAIER, EXBFEESRR, £ BEEH LR ESTHRE, 2FF TR
— BRI

IR AEETENERAF T EN—TG 3 A0 BSEREE R, FA GCMs
W HERER G ESRER SR CO, M TH RIS REAER(ZRSHEN L
x 1%, BEEE IR, EXWE/EFTRIENER L, HIRELERBANER
B, T ML E BEBIRR, FEMEAESEELNRENERE N RN,
BAEBUIALE . 2GRS R mAE 1 R,

B3 R B 30 AR | R AR
THEERR . R R FH
i E R
. = |
= W AR
lexifaE i BRER
BTN R
WERAR
BR k
GCMs#fi
it R
RAABELE
A AT BRI RTHENLE
REUMR [ BE#
T Ll

Ixisk. s |

BH1 2owiRER
1.2 WM

MERE K HCGOEMBAREF 2R EMER KB RITR ORYZAL K
BEAMAREEBAER b, MAZEARRBRRS, B PESSRMERERASP



2 BEES . AL R E LN R R ™ ] s R S E R 5 153

DB, ZEE M REE A KEHERENR, EXNEER, NERBEY—
TEMARGREER, HUENBSRHEAERAWIGE. NERHFRETHEUREXSN
o, BB T UEERABRFHED NS, FEREREREER. ZRAH X
FHFEA, HERFER. BEGEATEX, BRERFEISATY RS EFELS
S, BRI EEER. ZEXATERSKTEME, FE T OlRE
B, B RMAMEDSE), ERITEHNER. REZHNETHE, HARNSEE
BFHE, TESARMHREMARNERS, THTHREYTBANESREATHE. R
RERE AN SENBE, EHETHUIRXHFWEREA. FERHHR, %
R PR A EZIE KR &GARREAKBEENEN, WREEE CO, EM M EiE
=4I

1.3 WXEREESH

TEF A A F8 A K B ML SRR AL B W VP AG Z BT, A ORIV M s o 18
Fidh 1994 SEK RS H [E) A5 5o 5t B TS 7. SRR ERRN, frERL L
M, ZE R, BEMLTEMNSEL, BEEE, EREMENERENZEBERESR
—H (B EMHESRERR). FERAHENS TEN MRS, NERBEHN
7.9%. 9.4%, WERBHR5.4%. 7.6%. NEFREEMETEN FRHINRESHN A
6. 7% H1 8.5%. MMM B KIRE, NEEF/H13. 6%, WERTBH 12. 94, HE 15X L
. ERVENRBFR, X—FRER LETUEZN.

A M AR PR S 2 VR N E R AT SUR Y, SRR, K
SR AR TS A LREE, THTEDARSHATASRAG FABERES
B RER, EHEAEER L EATHRSBEAMRENER/EHBW.

1.4 FEH GCMs MR RM TR

(1) ¥ERE AXEAKIITUIYE, M Ib X 20 24 EE S/ 30 F£(1961~
1990 F A B 5. BRSEMNH BREE. 2 488 JPCC 1995) KW EMGHER
CGCMs(DKRZ OPYC, DKRZ LSG(fEE ) gy 4537 fh b I R4 Hh 3R 4 B 2 4241k,

(2) GCMs TS REY Al SE4Ea P 24 A DKRZ OPYC #t DKRZ LSG HA MR,
B S AL R IPCC 1992 A FE. OPYC #1 LSG By 22 [R]85 5K 5. 6°X 5. 6°,
x4 AR A F . ERASHPTRER KRN, DKRZ OPYC fl DKRZ LSG
S AR HES T EL T RETREREETHN B/ AR, HEFEH
SHERKIREE. B, HBBCRLERTES, BERTREK EEFITMEAYN 5 MBS
#5855 (NCAR . GFDL, OPYC, LSG 1 HADL) ™, M S bk, FERIA WA E
KEFTH, OPYC £ H MM Rirar g <&, i LSG MRE. FEMBETHYIE
ARG E, RRMELSEFRRA.

(3 YERBEHRNTE ARRMFEBRXEGEFER. SA RIS U KRS RZ
H YRR EL B RS, S KRR LRI ENRE, SR KAZLSITIE
HEMAAMFED M, B 20 M A SEBERE IR 0 EEIRE. BREBEME
B BT R T B R R EEED WED 1o X M E b (KRN, 25°~30°N,110°~ 118°E,
Bk sa AR, HERBELHXKHEENRARBUNEZERAXITEH.



154 K B 5 £ % R 9 ¥

(4) CO, M SBRYTE FEERHENSEERRABTRMEMHE SR LR
KT e SR ALE R AE A SR, A0 GCMs Ry i 45 iR 4R IE B H %A
—HEE D] 1° X PE AR A LM RERA T 3 R BREERHMAE R, HF GCMs i
M ETHMBREGRR. RREEAEEA, 4, HEEAPHERIE. HRERS
1o X 1S R LA B A S 1 X M A LRSI RERNZ B RN EE ., B8
SEOMEE, PECO, FHTHABRTAER. ERERETHEIRBLBRTHE
BRI YA SR T RA - ER I, CO, 5, MBS L AmES A EREAX
AHBUMEEAFORE.

ZRIME EMAR LA ST R, EAMEHZRETE, FRRFKRE
BX BT L.

2 SEEWNERF=XARRTRHELLFR

F1HMT GCMs Hitity2E, NEREFERRE, REMTRETL. FRE
. 2EMNEREFRFTFHSRELHEZRL, $ER 1. 7CEL; HEFEIRY
EAARE—BHER. AEBVLERR, LFHEL, AHHELS. NERNZR I
®E, AL, HRMEL; NEmdt, HiRZEEHY.

#1 CO BRUMTRMATLEANNER/EERREENTRELCC

4 H WEEHEMK
GCMs
<4 ) B £ 3 £ 3 - | ® £ &
DKRZ OPYC 1.9 1.5 1.8 2.2 1.9 2.6 1.1 0.6 3.3 1.9
DKRZLSG 1.4 1.1 1.4 2.1 1.5 1.3 1.4 1.6 1.5 1.5
M- 1.6 1.3 1.6 2.1 1.7 1.9 1.2 1.1 2.4 1.7

3 HEIBRRERER

3.1 HE&RH. £RATHHHRTE

() MEEZEENEIEED, KBS, EEREVRSEREG, Bes
Mg LR ABETSH IS EBINE, NFERFHRZE.

(2) SR RIA A L SFHIRREE THZ H MR ERBETEAERTHWER
EE RS ANEREMER, ERFMEEREFEFRAEHERT, BHBLUE
MRS BEHRTABERETEAFRERME, REHTHEARTREAXBEELHET
= B A R (AY D, B .

AY, = (Y; =Y /Y, X 100%
Hi, i=1, 2451488 DKRZ OPYC I DKRZ LSG Fill{# & Ty KE>&.
3.2 REABHEWRATHITHTE
(1) BYEMNEREE TURREHBENEUENTIRW TR, B, &



2 # 5 FE S . ARk 2 1B TE R OW A8 o = T R R v f M BE LB 5T 155

EREEEET, BT EEMER. ANVALSRAHBWMEIL, BOrERA8EN
WA R AR, BT RENRSHRE, S REET W R R ST E MR
%, BB R H AR R

(2) BB TERFST KR BURR A 8 2 8, 0 AUEHEAT R IR 8 U e S
Bie © HEEBRHEH. B2 NERESBEABRTRNER - REHHE BIARNE
th, BFE B 5 RAZKETHEGRR A 26°N, 116°E). EXFRNERERE Y XA
REFABRYR, MR SRRV, BB DIREHBREENEERA ™R,
0O R Y 7= BEXT 2650 B A0 BB NI N R AR EUE. XTREKBRTHHESE
X, RSB TREMNEN. BT H6HEPREKRE> WA R RE, SdX
VA LT E XA RS F IR A K W A 7 R SR A R AR .
@ HHKATFHKBRA. &2 yEFHRETHKEGFE, REHTRNELHL.
AERAES, RFYEE, NERBANEREHTEEFHBARES.

9000k
8000
7000F ~
~ g
2 = 7000
£ 2
2000 ,ﬁ
H #. 5000)
";L _‘-‘-.—*'—"lk\
5000} 5000 e et
""'"‘""""'-x---*--—-u---a.....d..—-“
a L 5 1 1 1 : 1 J 4000 b | 1 1 i A L 1 J
4000755 70 80 90 100 155 165 175 185 195
BREFGRIER HFHBFEEME
B2 WERFG. ERE G ER B RN SURE SN, 116°E)
(k. 5 TEH, B%. 83 .
#2 SHATASARENE TRFE-RHELQTN, 28N, 116°E)
=% Tes &l AG)) KRR (%)
OPYC LSG SEHy OPYC LSG iy
27°N —19.0 —12.6 —15.8 -12.0 —17.5 —14.8
REFE 28°N —18.9 —13.3 —16.1 —11.2 —17.0 —14.1
27°N 23.1 11. 6 17.4 —~7.0 3.8 ~1.6
Eﬁﬁ’ﬁﬁl‘f{ 28°N 19. 4 14. 5 17.0 —5h.6 10.1 2.3
3.3 {IH4ER

(1) FRbA A PR R RATAERL T, 2T GCMs(DKRZ OPYC, DKRZ LSG)
B SEEETHNESG., B ~BER M ERCUEK) 4 mERE 3 T4, mE3H
W, 24 GCMs SEBETRENEERE., UERBTENEAFHNTILMEA: © MK



156 BORA < # % # 04

PR AIEE RS . WA RAELEEN 7. 9%~ —21. 6%, HXE/A,, HHE
W NERBATLEERK, N+12.3%~—32.9%, M ik3H B (A 3.
@ MR RS GRS MRBLFH S, FRECHHIBS RIS, KK
PR (0% ER), FRATELEFRTREL QKU L), BERALBEE 1%
WK (12, 5% 4. TIRONBBRERR, FRECHRRESRABRAR, ME
BB R WA, B E, MR R Lle—/ MK, NERE
R 2T, M EERRTA 12. 3% (8 3). @ AF# GCMs(DKRZ OPYC #i

= | /

N 7 =3 I ™ i
S A A~ BT A LT o™
YA Voos - / 1 3] 7 7{) ~ 12.0

< —- —12. 0
W AT L N e T A
b -t ; S5 — - H il T
\‘“’K ! : ! I’ ~— h ~1n _.-r ’ -~ Li LaE Y \ )] ! . —16.0
/e S A _qE N . s S’ N ? -
" N rig ot 16.0__ D'y 4 |~ S5 “ \ } ' P 3
SO Vg P vy Dv‘- - \ - 0,9
e et gt — 2.0, b ety / o5, 4 , / 4 s o
T T LY L = ) 7 ” s
S0 HN Vi —edo [ A L -~ - r 4 i
‘\ / 1. lll B 10§ ,‘,‘;’ “'15-0___" t f’ § ) C
N by | b o v— Lol _ (A \ \
~—13.5 =S : ‘l \‘* /! - I’.r[/ ’l’—zo. of _~— - N ; "I \\ A
~—13.5 \ ok o 10 ~ ~4 ’ -

,/f ! . 4 \\‘\\ ’| ‘\—12- ] ,/:;/—24.'0 e (r /1 g __g» 1—20.0

\ ! ~ Y - ~ Ve ~ o, _ -
\:ﬁ/‘) —12.0 FZ AN \\5) //‘d"‘.ox-’ AL A ~{-24.d
Ay

. i N it _ L
\ t ] - o Vv EE AN A LA -
\ e Y 12.0 ra ~ s -
Y ] A -
. ) N e N ((, L - S | - .- 28, of
: ’
& | .

A:\"\ b J \// o.ooD: ! 2N

s T T
|
&
)

S RSeRSlia

pd
VA VIS DS
an / ) gg \ 0.00_//— l ) f?_-]g/
lZQi‘) / 2 \‘Hj ’i',ug Jf 1'4.oﬁ
NadE RN P A
. Z’,_r 21.03 . \_/"5 : {/«:- \E‘“'\,S

B4 R GCMs SARM R TS A S RS AR REEL ORI
(@) WERH (b) NEHRH :



24 BE RS, TR X5 VLR X S A 7V AR R v B B LB B 157

DKRZ LSG) BB IE R TRER (7. B &= EE AW R+ 2 M4, BN
GCMs Wil S BtE & TRERSEE M BREFE— 2257 (HED.

(2) BOKRS SRR T, WERPERAETEE 4 . BE4TTR, ERK
ARSBEBAERT, ERFHEETHOKEHERR, SNELEME , FMERET,
R, BRFEESR. MRERARNR, M RERAE TR, ARS8K 2
[ =k

4 ERBVIB ST

4.1 BEERFHETEREIMN

(D A B HHEETERENFEMT M EEFE. i DKRZ OPYC # DKRZ LSG #
S LE R, 75 CO, MM S BT ABET, NEHEFRNEEREHF A AREY
= AEEHIELTC, NERBEKHAR 1. 6C, NERBERPAR 1.1C. 8
BRSO, REAE, REEENR, S EHRSE; TEREN. PREE
e, HRAERS, BRATEAREREAABRERTR. S ERRKESENEE,
WERFHN 11K, WEHRBR 6~7 XK.

(2) BEFS, EEEREY SRR, It T EENELMRLNEE,
(KRS M A P, SRR R R, BUE SRR, SHEFRTR, TR
HTM, FERER.

(3) W LRk, BAETE, IYBLEERARCEE, mﬁﬁﬁﬁﬁﬁimﬁw%ﬁ%ﬁ
RN, RN ETRERE, WRHENEOERED S ERARENES,
HEHRERE, THEERPRAKNE, REFEEFURDS, BLGRNEDE TR
WS, MERERNRLERL, PREEKZRIER.

4.2 FREAMRERNREREERMY

£ CO, B TRSFETAERT, REGNE/EZ W AR TR, HBRKRAFE
25, ANELR. NERBEREAMS AR IMER, ZIRX. NEHTZEX
b4 AT RS T E B G TAE A G R . IR A SRS B R R X
WEERBHS, SN THEERRE, SETEN~EWBRBOE, TRIKH,
S BB ERECRABWILERLHMER. WERRESBEME S EE KM
WA TR EE AR EAY S, HESHSN; WERPNTYRES, >REWN
£, Rz UmELr, FHE, 8 TSR TREERPNGFHRERMK, RERHF
KRR, SEBERE, WS TREEE, SOk XRS5 ] e

AR, h T4 RKBAAERAES, SEMERBEEEBE R, WHSHME™. F
RS MY R AERBR, W, 7€ CO, FHMM T RKEEAERT, RENERF™
B (b g 22 43 At L HT A HOAR R A B R A A
4.3 FENEEERSETENVEEEREMPHER

() METEDAFGE, KEUETHBIUZEENRW, MEHREBE—4
FRET, DABHEEHELLBARERNSE. HRMEAMAD, mKBRHE



158 N OB " % % & 9%

BEEERT RS, KRR, FEREHR, NZHKRPPmA, RZU/h B,
WA IR R B B SRR R KRR E KRN B

(2) FUFRRETHABSH, UXNERE. BT BBTHE A REENER.
XMWFEEFHS, AMERWS, M. N ERRE SR EREE B R RE
B S R AR, BRATHRIH AR, RERE, TREENER MEMER
R, X R RE IR AR, BRSNS RS, R
FERAE NS, FRETEES; AN, SETER/ASEEET MR, mWEKRAH;
RGE, FRER RS, ZRERS, TREMN, SEEASRER (AW FER
FiOM ELECTT ).

5 /MEEHTR

(1) AV ERAE KA GHEBER T GCMs i KR L 48 R iEE, MRE
RS 37 R A KRS A P AT AR AR BIT SRS AT s S IR AE T SRR
B EDFARG = ROKR A0 r AR, JEIRIT T B He R v A FT RE SR

(2) B3, GCMs it 4 CO, MM RERER, RENEFET RARARER
EREREE, FYBEERFER; B8, FEREASR T V4R H Ara) s
RSN, UABEREESFHEEHAERE, WEEHTRIIONER/E
R ETRERBERS, EEEE, BEEEMR, RRNEEEAREA T ERS
MHESHNBEA T —EERFRA.

(3) WEFE., BB~ RERMGHMBLFEE —REARE AR ERALAE
R, X EBS AR AR BRRE . 8 RN E KRHE
B X, U R R BB B R, ER RS ', Mo S S AR B TR
BT 5 A B B XTI LR R TR R AR S R AR B RO R R R 2

(4) SEBEERERVAEFFRESAFA BN, HERERLEFEARRS
BEBOEAFTHEER, RAMNASEEE, REMUTUATE. © BFERSE
BRERERH; @ IRKBEBANRLEHATR: @ MEFRFEXRERNTES
KEEEVH MM, SRR ENEFWH G LE, MREN . FUHAARRNRR,
PABCH T RS IR A R, @ AR AR B A R RCR AT N, SRR R A
B RBE SR HER.

FERE AR, AXRBEARMHEARE, AR ISR EAMER, FRTTE
TiFEMLALTE. ot R CREHEE CO, MMM BB, K40 MERME L ZR
BEMRERINBNE, MARTEE—FLHMTE, U\ﬁﬁﬁﬁiﬂ-ﬂﬂﬁﬂﬂéﬁi
KRR E I A F R R SRR WERE SN W,

&EF XK

1 Parry M L. Climate change and world agriculture. Earthscan publications Ltd, London, TIASA, UNEFP, 1950.
2 Smith J B & Tirpak D (eds. ). The potential effects of global climate change on the United States, US/EPA, 1989,
3 Parry M L, et al(eds. 3. The potential socio-economic effects of climate change in south-east Asia, UNEP, 1992.



2 BEES, UVRBLMBRELENERE=THEmHRERIFR 159

4 Special Issue, Methodology for assessing regional agricultural consequences of climate change. Agricuitural and Forest
Meteorology, 1992, 59(1~-2); 53~127. '

5 Wolf ] and Diepen C A V. Effects of climate change on grain maize yield potential in the European Community. Agri-
cultural and Forest Meteorology, 1994, 71(1~2): 33~-60.

6 Hulme M, Zhao Zongei, Leemeans R, et al. Climate change due to the greenhouse effect and its implications for Chi-
na, CRU/WWF/SMA, Banson Production, London, UK, 1992,

7 RS EH. ST RRLAEN bt REERA MR, 1993, 263~312.

8 T—iL.AEALS EELARE RN ESREEMIR. LH . PEHEZHRE R, 1995. 121~166,

9 Sz, BN 2RSEFBMBEREAABESNBREELENENE. HRRLASEERETEE,
1991, 10. 17~18.

10 B M, TR WUERE4ENSHEDERMEE R TEEES SRECMPERLERATR. LK.

S &ML, 1996 1~8. '

11 Carter T R, et al. Climate change; Preliminary guidelines for assessing impacts of climate change. ECU/CGRE. 28,
1992.

12 BEATH. PREXSEZERHSESIMRERD. . THRERL, 1989, 13~15.

13 T-~iCH¥E. ESshhEFpBayirg. Um, BEdge, 1989, 12~15

14 #EEH. FFROTESIE. bR, WS E HELL, 1990, 18~21, 29~35.

15 Li Xiaodong, et al. Evaluation of CGCM and simulation of regional climate change in east Asia. ACT A Meteorological
Sinica, 1995, 9(4): 385~401.

16 HBETHE. BMAEHEANAH. L. RFCFELEE, 1987, 150~162.

17 BEE, NBE, REXNSEE PEIBFEDOSEREE. L, SHRERE, 1984 83~87, 101~106.

NUMERICAL SIMULATION STUDY ON THE POTENTIAL IMPACT OF
CLIMATE CHANGE ON DOUBLE CROPPING OF RICE IN THE
SOUTH OF YANGTZE RIVER VALLEY OF CHINA

Qiu Guowang Wang Futang
(Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract

Based on the validation of dynamic growth simulation model for double-rice through
field experimental data, and jointing the climatic change scenarios derived from GCMs out-
puts and historical climatic data (1960~1990) with double cropping of rice model, objective
impact assessment and quantitative simulation experiments on grid points are carried out in
the main double-rice areas of the south of Yangtze river valley. Moreover, the effect of a-
grotechnical adjustment (such as, changes of sowing date and cultivars) on alleviating the
impact of climate change are preliminarily estimated and discussed.

The results indicate that in the future climatic change scenarios, and under the current
planting varieties and agrotechhiques , the output of double-harvest rice would be reduced to
a different extent. The spatial distributions of yield variation have not only some regularity,
but also obvious complexity. Adjustable countermeasure analyses show that the used vari-
eties with long growth duration could increase double-rice yield. Apart from the mentioned
above, the sensitivity test with changes of sowing date is also conducted.

Key words: Climate change Double-rice model Potential impact - Adjustment counter-

measures



