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Abstract

As climate change will certainly result in strong response from extreme climatic events, investi-
gating the spatio-temporal distribution and evolution laws of extreme climatic events is of great
importance. Based on the daily precipitation from 1961 to 2005 from thirteen meteorological sta-
tions within the Poyang Lake basin, daily precipitation for future period of 2010-2099 is simulated
using the SDSM statistical downscaling model. Coupling a BCC-CSM1.1 GCM with three representa-
tive concentration pathways (RCPs), the changing characteristics of magnitude, intensity and per-
sistence of extreme precipitation are studied by means of several extreme precipitation indices. A
bias correction procedure should be applied to the SDSM simulated historical precipitation before
it can be used to simulate future precipitation. The extreme precipitation magnitude and intensity,
as well as the persistence all show significantly increasing trends. Upgrading flood mitigation dif-
ficulties due to a concentration tendency of precipitation, as well as the increasing potential of
abrupt alternation between flood and drought will threaten the water resources security of the
Poyang Lake basin.
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Tl A Ay LSRR A 2 2 3 il == AR (0 =5 SE), ©& 51 T HER SR R MIRZ R . i
R, H B R AN SRR, DLUERE ARt . TRRE, S ANREEMAESI G
BT PEE RS AR IR o 6 [ BUR ) S5 AR 40 17128 2 2= (Intergovernmental Panel on Climate Change,
IPCC)IT H R AR I 26 Tk S B APl R 75 (ARB)FE Y, AR BRI S & A R 82 1]. 5
R, AUREZRFBNAR RN, AT RER HAR 8 AR IR 2520 [2] . Katz A1 Brown & i, AHEL
TAURRTIIRS, A SRS URAR A S BUK[3].

TERFRVEFRREAR IR ) 5, AR S UEFA R AR 5 i FE M aT Ge A8, CRON AR - i
FKVEM ), AERA 54 30(Global Climate Models, GCMs) S i BERURT R Sk A2 AL A SEFAG IR 4L 1 58
EAHE TS TR V2228 N RS AN E K AE LT K1) GCMs, K AER J 25 Hh X Bl ity S k47 7 A
FOAITIAL o Xu 552K 6 > GCMs AT 2 ASES, Bifli 7 KILRIBOR R — ML 7 Al =R A 7K
FRPRE =M 2 SR HEBCRS 5N N AR D, Fi AR SRAC LIRS 43 iy DX ] s s 5 9 A2 )
T AL g FE XK [4] . Yang 257 UL M- #8550 5 (Bayesian Model Averaging, BMA) 5 44 5 4
IPCC AR4 $2tf¥] GCMs, X ki Ji 21 At ity 7 AMRAE SRR EGHAT T Hifli, YONT L X AR R AR IR
KEAREIR/D, (HERPEIN T AN 2 H o AR {L[5]. Guo SRk 9 MRAEFKIEEL, AL T KITHER
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SRR AE FE K S g o R R M A T T R = o A B, IR AR ASD(Automated  Statistical
Downscaling) 4t it b R 7756 SRES A2 #1 B2 1&5¢ T 1) HadCM3 B 7 AT REERFME, Tl 1 s
PR BKFR R AR S, B AR KL M X R4 “ B35 288 ” BLR AT REERE it 45 (6]

55 LY BORE A5 30k B EL 32050 H (The fifth phase of the Coupled Model Intercomparison Project, CMIP5)
T 40 24 GCMs iRIG45 1, ZHE'S IPCC ARS [ ZR AR, tHAB B BOWF U S ER AR AR AL 3R 3t
TR B SRR 7]-[10]0 AR, AT AR IR A ] DAL G AR B Y KR B AR AGRRAE, (EE X S
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TRFEAI I BAIE, (BT R AR B B A8 J 1R FAS S0 . Tk, AN S B 3 1 A0 B A i 13 A
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Figure 1. Spatial distribution of the meteorological gauging stations
at the Poyang Lake basin

E 1 EEARIE S R R S E

G2)



FE TG T R PSSR o000 38 I IAE A A SR AT M1 e /K AR A i 5

DIANGEMASE, (50 7 VF 247 2 AOPRIT [11]-[14] o X LEHFFEEFi5 380 FH AT A 38 2 i [X (100 AR AL ok 7K A0 36 AT 55
JE R IAFRERE Mg IS . BE RARRR A HE— IR, B A0 S R AR 2 (R N R T £
FEARAMCIABET T 0280 H T AT 30K ot ot 7K P PR IS 22 0 AT RS AR R, X6 0 B A 3 ) 7 1 22 A K
R, BAEEE.

22. FRA#R

AHIE TR FH AR S0 52 T 5040 g TS P A 13 A [ S sk s (O 4] 1)1961~2010 4E3L 50 a 3% H [
B, R A T EAS SRR dE L 2R 55 W (http://cdc.cma.gov.cn/index.jsp) »

CMIP5 (R EAE S CMIP3 MLL, R T EGENSHAMTT F . BRI T ZIEE S EOR,
DA i AR BN Tl fli e 70, 345 T 638 R G AR LB IR, ARSR T H A S A ) 5
EACE[7]. HAET, SERESESMEEALL 40 24 CMIPS 5B 2 B I AR C 4R A8 se BE IR IR L R 4
(http://pcmdi9.lInl.gov/esgf-web-fe/) . AHF 5t K B A L 5t S HR O JF & ) BCC-CSML.1 AR K RE
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Table 1. Definition of extreme precipitation indices
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Figure 2. Comparison of observed extreme precipitation indices and simulated values with
NCEP and historical BCC-CSM1.1 output the during calibration period (1961-1990) for the
Poyang Lake basin
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Figure 3. Relative changes of extreme precipitation indices in the future period (2010-2099) for the Poyang Lake basin
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