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Abstract

The observed precipitation series and temperature series from seven national weather stations
were used to establish the statistical downscaling model with the NCEP reanalysis data in the Tai-
hu basin, respectively. Then, the output data of HadCM3 under A2 and B2 scenarios were inputted
to the established automated statistical downscaling model (ASD) to predict the future precipita-
tion and temperature changes during 2020s(2010-2039), 2050s(2040-2069) and 2080s(2070-
2099) periods in the Taihu Basin. The results show that the precipitation will be increased first
and then decreased during the three future periods under A2 scenarios. However, under B2 sce-
narios, the precipitation will be increased during these three periods. For both A2 and B2 scena-
rios simulated by HadCM3 outputs, the future temperature will also be increased during these
three periods, and the increased trend under A2 scenarios is more significant than the trend un-
der B2 scenarios. The research results in this study will be served as a scientific basis for making
the future social and economic development plans of the Taihu Basin by the relevant government
decision-making.
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FIFRBIRB7AE RS S LK. SEHIERNCEPETEIE, 2 8L T KBRS K. S8
Guit PR AR FEA2FIB2HEHE & T R Had CM3 % 04 , TR KRR K 20205(2010~2039
££). 2050s(2040~20694F)F12080s(2070~20994F) =ANIHHAREK . RIBZIIBEI . AL RKH: A2
BERT, RR3NMARBIRRFEAK B ME RSB, B2ERT, RK3MNNHRBIREREK E35
B BAHSEERT, RRBMNHRHERESESSRE EAESE, EPhA2ERIEB2ERARESAE
B E . AT BRER T OABUR AR IR 2 ) B AR SR AT AL 2 2 5% K BRI 2 KR «

XK
RBEEA, GtREREE, MK, S, RBRR

1. 518

Tk EFEar Lok, KA LB M 280 ppm 14 0% 2010 4 1) 398 ppm, FHA3LLIE 2.0 ppm/a
M BEEAR SR o I b HoAh — Se i = SR AR B IG I, KA FAR S R AR, SR RGN AR
S BN, S AR AR SO A EROKFE R I BLIR , AT 51 /K BEURAE I 2 B R T, R RRK
AR R TR I N B B B R B R o VTR E S A EROK G IR AR, ez )
ARG IR o BT SRR SRR s, o gEdr R e A v, CREE ISR B IR AT R R
H, PRI 2 E 50 nT RRS R e B B RIS X 1],

KRR R L) 3.69 73 km?, HuACKIT = AN O X8 JURKIT, mMbS, R4, vHe
Filie KREUCHT, ATEEILT Wi, B, =8 —. KWmEHE 2 m . i s
RorAs FAEHCONILIX, T 2 A, R s I TR R K RGOy, ARS8 K T T AR A
2338 km?. BRI E T SR R 2 A X, A2 B P TP AT T R 2R i 2 XU 0L R
SIRFFIEE 2 245, MIBGE PSR 14.9C~16.2°C, HAbrESEME,; Z4ETFHEKEN 1177 mm, Hf
60%I1) FE /KA AE 5~9 H o FE/KFERNFEIREMER, mRSRNERKEREN 2.4 5 FRREFIR
BUER, wRSRNEZRERHEN 15.7 5.

ARSNGB R J7325 0 Sl A S R AE SRR ARAT I 1 KRB S5 PR 7 5 R A 4 < 4l o H K
HARZ G 220 &, TN 43 B AT SR P K AN R AR A S, R RO BT kbt 5 &
IK BRI S KA
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BRA AT (GO M)A 21 1) R RSB 178 24 1 AR R A 2 R I HE 25 o AR SCase BRI 9 45k
PR ERBE S ARl BRFIC. RHEWS B SFBIEE 7 ANE KA Gk 50 B P2 B KRSF- 25 <R 2o
PRSI < R dE s Horp AR S0 R H st 73 7% H 1961~1998 4F 1 1961~1997 41 ##iE 241,
ol Rk 1961~2001 4F H)%HE #5144 356 E AR 0 (NCEP) A BR F-73 B H £4# (1961~2001 4F)
VBRI ()RR B S A, s [E] 0 3.75° x 2.5°. fE5 NCEP MR 2 18 A vk, SR 4
BRAFERE N HadCM3 7RI 2 S i HE U (A2) FIERHE A (B2) 175 55 T it B S B0 4 > 24 117 (1961~2001 4F)
AR A (2010~2099 4) K RS A 7 AR ECHE [2] [3] MR 1 b 4 500 A% W 6 A ot AN i At
W PEA% MTEE N : 117°30'00"E~121°15'00"E, 30°00'00"N~32°30'00"N. 3% i) NCEP 43k 24 H %
PN AR ASEAR 3C HadCM3 i B 3P A<U% . #3500 hPa AT 850 hPa {7 #=53% . 500 hPa
i1 850 hPa M %5 26 /MRS (WL 4 1), FEHE FRIAbEE, 75 PR EE BB S UL . AWV
AL E RS Gk S A W 1.

3. EHREST
3.1. GiithEREIER

A IRAUEAE(GCM) 2 B HTHE 7T U AR A 5 A S B e AT AT 7% (B2 HI T GCM )
IKFRIRE 53 2 — R AE 10°~10° km, SR RS I DXCHR B R AR IR, PG 100 LA R i i 4 A1 175 10 55
RIER, Fr Do B BN H B X R B2 AR H N AE[4]. N 7 9% GCM 78 XA Tl H i A 2, /K0S
R AR T RIEREMREOR, BIK GCM iyt R . AR HE A5 B AL 9 Xl R R b T U 22 3R
e BERUERR T EARE G RPEEMB) R EEEM A b, Geit B R AR RN,
ANV, AT DR PRHOARADL & A RBE I XIRAURAE S, ATRUMREA & N H T AR GCM B, AT LKt
KRR AUA S B A 30ty p RUBE b 850 iUFE [E N AME B T32 B [5]-[10] . ASTR A H 3h Gt R AR
ASD (Automated Statistical Downscaling model), # GCM % Hi iR R E K2R 1015 B X3 R
FIHBTH R EERE R . BT RIEIR S, ASD BRI JRH T I 228 SCRR[1 1A SCHER[8], X AN BLIA

Table 1. The atmospheric variables for predictors from NCEP and HadCM3
7z 1. NCEP #1 HadCM3 #ith K RE S & EF

£k A ik i 5 At fifiid
1 mslp WA R 14 p5zh 500 hPa H %
2 p_f MR SR EE 15 p8_f 850 hPa % < itk 1
3 p_u Hh e 45 1) K 3% 16 p8_u 850 hPa 2fi [ \iE
4 p_Vv b 2% 2 1) R 3% 17 p8_v 850 hPa £ i) JXi# 17
5 p_z MR 18 p8_z 850 hPa i 517
6 p_th KA 19 p8s0 850 hPa {4 mi %
7 p_zh MR HE 3% 20 p8th 850 hPa X%
8 p5_f 500 hPa HhA&< it il 3% 21 p8zh 850 hPa HUE
9 p5_u 500 hPa £f i) ik 17 22 rhum Hh A X B )
10 p5_v 500 hPa £ i) K i# 3% 23 r500 500 hPa A%} fE %
11 p5_z 500 hPa i & 24 r850 850 hPa HHXE 3%
12 p500 500 hPa {7 34 51 % 3% 25 shum ML iR,
13 p5th 500 hPa X[ 26 temp HFFHRES




TG U R RURE RS IRY 0 M A B e 7 =l A A

119°0'0"E
1

120°0'0"E
1

121°0'0"E
!

122°0'0"E

T L
32°0'0"NA | U — A F3200'0"N
l\“:‘ B )
( # R
)
= .
A an N
¢ N N
A s BRI,
o \ Rl # \
31°0'0" N e A i~ J 131°0'0"N
} — P
I Ve
_a S
R - i
) o # mgus
= KM
: : . Wi ih
119°0'0"E 120°0'0"E 121°0'0"E 122°0'0"E

Figure 1. Location of the Taihu Basin and the meteorological stations
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3.2. BATFiEE

AN L3S B 5 BT AE RS B S Woif“FHASUE  HhEISE . 500 hPa i1 850 hPa £ %4 =i fE . 500 hPa
850 hPa WE/E%E 26 NMATVENAIER TSRS bR AW LGB RUE R R (IR R T a0k
1 FR)e B RO TR Rl F G BEE Ge vk B RS R R AR DG A B B () — 20 o Jl I PR i AN AT LA BRI T
A FEAR AR, B iR, PRSI ERCE, M BT DA % AR R SR 1) A B AR
A fgARZ, DA U AR T AR s SO ME I S PR 7o B ik R B, 5 %l B, AU
KA R E SRR T — oA 1B R RGE A5 . IR R EHIE T A s b 2= KUK, Bk
AR 22 B2 VGRS S0 ARG 1 R R 2 i 2 IR M PR A R 1 o

33 RERFESHIE

FIF AR 7 AN EF A RE R H K RRER, DURGE 7GRS NCEP KAHRE T,
I3 VSR RS MR T 5 %R Gl H Bk A g &R, Hh5uhi o 1961~1990 1E N3
5E Mo BRARZIC R AR B 13437 L 1991~1998 411 1991~1997 4EAE Ak 6 1, H Al ¥ 2 1991~2001
ARSI .

TS ASD B AR R A 5 M HEA TR, AR BRI, ASC iS5 AN Gt bRt AT o
Bro BEKRFIG ARG HEEKRIIMEMean). H KR 5 FRMEZ (Std). 90% 73 A # H K &
(Percentile90). HF#/KE > 1.0 mm RET 5 ELFI(Wet) . S KELET 2 RE(Cdd); < RYGiHERE
i HRERFIEMEMean). HSIR R FIBRMEZ(Std). 90%43 47 ¥ H 713 (Percentile90). i H P
iR(Max). ik H PR (Min) . fERERE b, SRR R 515 500 R YIS SRR A IR ZE RE,
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Figure 2. Relative changes of the areal-averaged monthly precipitation
corresponding to the base period and future periods in the Taihu basin; (a)
A2 Scenario; (b) B2 Scenario
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Figure 3. Relative changes of the areal-averaged monthly temperature corres-
ponding to the base period and future periods in the Taihu basin; (a) A2 Scenario;
(b) B2 Scenario
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Guirzs, MAFIEAEARIR KRR, AURBEEAR R B 1R 72 T T L, ASCHHEAR K E . AR
KH GCM BRI SR . HH 4 2 A1, 76 A2 15, Kok 3 AMITHACKWMEH K E7E 1. 4 ALY
A, AL RE; B2HERT, &K 3 AR BFKESE 1. 2. 4. 7. 8. 9 fil 12
HE 7 ANAGUREIAE, HRAGUIDRNE. B 3 ERER, WAEESE T AR 3 A IR
A AR BRI NS Jodh A2 1 SR B2 5 H BRI IR B 4y Bl 4.7°CHRI 3.4°C, kE
1E 2080s 1% 9 H . LLEHIFPIE R N A AR BIIER TG H, A2 AR T B2 s, w
A2 15 SRR AT N 2

L ABIH T A2, B2 15 N RIBNRIEAK 3 AN 2 A T IR K & RS A T
A5 . PRI, A2 155 F, 2020s. 2050s Al 2080s e H4F 45 F& 7K 24 5ol EU v 110/ 2.24% .
0.38%fl1 1.20%; B2 &5t T, 2020s i 3 b FE ik 19 /b 5.00%, 2050s A1 2080s A 11 43+ 731l Eb FE 34 i 1.06%
F13.78%. M 3 ISR K BN EHE, A2 ST, RMITIERREAGR SE NG R %y, 2050s B A
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Table 4. The prediction results of areal-averaged precipitation and temperature under A2 and B2 scenarios
4 A2, B2 BERTRBRIEARREIREK, SIBTNER

A2 5 B2 1 5t
Giit & KK ES
B FEHERA

2020s 2050s 2080s 2020s 2050s 2080s
FEH K B (mm) 1674 1637 1668 1654 1674 1590 1692 1737
AP (%) —2.24 -0.38 -1.20 -5.00 1.06 3.78
ER(C) 14.8 15.7 16.9 18.5 14.8 15.7 16.6 17.4

AT (C) 1.0 2.2 3.7 1.0 1.8 2.7

T AP NSRRI KB E A LR SR AT D SR A E AR L 22 R

FIEAE; B2 15T, RWImEEEKZGIES . SURZLIE, A2 55T, 2020s. 2050s A1 2080s

IF A4 20 0 S B e v S 0 1.0°C L 2.2°C A 3.7°C; B2 45 I, 2020s. 2050s Al 2080s I} 343 51l bt 3

@%ﬁM1OCJﬁcﬁ27C PIFIASEE SR, Kok 3 MRS AR BT, Hd A2 BRI
2 R THEFE I .

5. &g

ARSOR IR AU 7 A E SRR uh SR . AR AR A NCEP F70Ar R RUBE AU R 74, 2
ST ORISR FURGE TR RS ASD BB, fEICRIRUELA . [, SRA] A2 A B2 15 ) HadCM3
S A, PCHIAUSR R K IR, LR IT

1) ASD G i RUBEAS TR R B0 L HTUCE IR S e A A IELARFAE - OB UL AU A AT P /K
AR R, H AP RBIE R T FEK

2) BERBHUAEREIR, A2 1T, AR 3 I HIACHIAUS K 2 e N5 %, 2050s I ik
B B2 15T, AR 3N I AT R K 3 ka3 .

3) AURmBMEE R B, PA ARG R T, Aok 3 MR AR EHES, Hrh A2 5 B2
ST w3

4)m?éﬁmﬁmﬁ AU TR S5 b RUE B AR BRI AFAE AN E 1, PR A ST T R ek . Ul
BEER, HENHRREN S .
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