CEE LR

B3E HAW 5o 35 AL BF gE i R Vol.3, No.4
20074 7TH ADVANCES IN CLIMATE CHANGE RESEARCH July, 2007

NEHS . 1673-1719 (2007) 04-0208-06

i e o

1960—2005 <4< T 7t PR 7K AR (B
% #1325 TiRE

e, HEE

ernational Development and Environmental Research,
_—— Justus Liebig University, Giessen 35390, Germany ;
C SFEAFRE HTAILEMAALA, AT 210008)

= o =5

8 F: MR 19602005 FAITIHER 1474~ TR uhE H R WMITDE I ECHAMS/ MPL-OM S i 20 22 iR % ) (1941—

2000 4F) 79 A& B H BABAUTORE, B4R RSPk AM (annual maximum) PRl K 7RI H Feok < 1.27 mm (95
KT RFFEREMI (Munger index) FF51, o#7 TRILGIRFARAE PP 7RI 22 o AR RAE AR R 0 A i, G5 RERWT: 1)
TR P 7 O 5 B AT = A R X o R 7 Al b (R RE I X A rp i TR X S AR P I8 AR R e S it
SEHBIX, TR SR BEANE SR R I DAL T @ LAt h T i SRR LR 2) RGBT IR AM Sk
AP e T, E 25 A MO IS TN s 3) SARBRAEALIES R 5 I Bk AR (6 22 [ o A — 2 22
S, A AN S B W I B AR M3 5 A1 HOAEL A, 3TIE B Wakeby 43 A B B REAS FATHAUL & MK AR (B OB 4 A1

KEIA: FERARIE s BER 4 ECHAMS i KTt

hESHS. P426.6 XEEERIAAG: A

E]

onf

201H:20 n REAE 2 BRI T-AF A HE R £ ST 25 Y
P, FEM R AR BRAIE UL [ U RTE
FNHBIRIZ K RE ) AT REME SR, KOG R LR R Uk
Hmaw, FEEEITRILRE KA. i P b
K BB N 5 BE AR AR B S A2 A G0 )
oy W U, CARSRAR SRR T[22 e
R — R R E R AER, IR H X
BLI5 A IR . TR, o A el
Sfe e [ElBR R Bk 22 UMb X Pk T b M, ZRERERAE
ACLAS I [X 28 FR MR i = (AU A LT 5 FE AR B, 7T

RS EEI: 2007-01-29;, {&iTHEA: 2007-05-01
HEEWMB: PEALIHSEEHRL T (CCSF2006-31, CCSF2007-35) 5
fEEE N

208 | Adv. Clim. Change Res., 2007, 3 (4): 208-213

THE A P AR i P /K S B _ BT 34 1, A FFTIA
Ky, AAKILTAE R E AT RERL T RVEHE T 2402 L7t
g ()

EEFEAGR—ABEYLE &, WRIEH XL
BRI BRI g, BARMELLE B Pl R
TIALAE, AR RTUAE FAGE LR ) = B ok el A
o AR, S — o B AT REAR I, R
(EHE B B RS %FH GEV  (generalized extreme
value) . GPD (generalized pareto distribution) . Gamma
SIS R AL, A A I XA 5 P K AR 1
U AR SC DA 147 4~ 4 55 1960—2005
AEB HMME AR 5 ECHAMS/ MPI-OM U figfizX; 20

K AR B E (40601017) 5 vp Rk e b K 42 il Ak 4 e Bl
WAk (1972—), 4o, Mit)E, MESEEISKIGEHDIS . E-mail: sbd@niglas.ac.cn



www.climatechange.cn

43 TR S . 1960—2005 4E-K VL I 4 7K W AR R 2 43 A 45 i 209

P2 (19412000 48) 79 4% 138 H Bk A
TUBAE AR, BR8N 58 ok 5 T R AN 2245
AR AR, AR AL AL 5 T Rk Ak
[EAVRH AR BT 2 B2,

T kR {ERYZS B 53 7

AR SCEEUA AR H 7K Bk 1A (annual maximum,
AM) H57 T AM SRR T, AR Munger $5%
(MI) By7ESC U, SEBUR TG (4-9 H) HEK
< 1.27 mm PR EFSE RS, HAT T MIF 54455
o,

FIIH 1960—2005 471 H B MITERE, THE
TARATIIR A 0 AMBEK e 2 431 LA MI & 4E
EHRE, FrAmHERIoAAE (B 1), HE 1(a)
AL, KT AM ok B A ZRm A, R
HbIX ki > 80 mm, £ LiFPEEHLIX. < 60 mm,
HAESINTII B A 2 40 mm, 4:{fiik AM 58
J& > 100 mm {58k FOA 3 AL, B IRTETT I
HR s TRBEIIRIX s KT A TR X S B PH
X B AR PRSIt o P 1(b) mT UL, AL M
(1) 2 AR~ P 2 R AL Bl b X /b Frp TR, _EIERR
SNV MBX <16 d, <12 dPElRE T
URIET TR RV T T ARHEHBIX U > 16 d, 2 i
A3MI> 18 dETEIX, (i FaiiTis Lk s
TUE, BUL T RAILHEF X S TRE RS, K
AR Y SRS RN e

T 2D R T IR B /A (17 A% e 2
(PR MEZE B BUE S BRI 2 L), THE TR
o AM T35 MBI 25 2240 12507210 5y
A (B 2), AMFFIRTES 22 5 il o A 5
(B 57 A BADL, AT ER M X B8 25 £ %5 < 0.35,
FEMRIETLIIS I, REWINIX . R IR
[X_ 5 B BH I8 A< T 30 S T e X BB Ak rp s, B2
FH0> 045, KATIRBEEFEK O AMF 5B 2 £
Kook, AT X St X Bk AR T8 1Y & A iR Ao
JE LR Bl M XK (FE12a) . MIJF51]A B 25 2% <0.35
(b X AR o A AR BT, KAV Pl TR S
ESBHIBIA . B9 25 240 > 0.45 s X 41

0 200 400km|

94°E 102°E 110°E 118°E

(b)

0 200 400km!

oy | 12~14
24°N o <12

94°E 1(;2°E 11I0°E 11I8°E
1 1960—2005 AR LIt oMM bk iR (AR 2 7 3 Al
(a) 2411 AM, (b) 4P MI
Fig. 1 Spatial distributions of precipitation extremes

over the Yangtze River Basin during 1960—2005
(a) mean AM, (b) mean MI

36°N | (@)

0 200 400km

24°N [ =<0 ) ) )

94°E 102°E 110°E 118°E
36°N T (b)
32°N
28°N &

e T

-35~0; 0200 400km

24°N} 2 ()<.3~f).35

0.3
94°E 102°E 110°E 118°E

2RI AR A R 2 22 R B [ oy A
(@AM 751, (b) MIJF51]
Fig. 2 Spatial distributions of discrete coefficient of
precipitation extremes over the Yangtze River Basin
(a) AM series, (b) MI series

ARG SR B S i o AR e s R R I
FER R (12 2b)

2 WLMpEKRERMBEIESH

W) UAR{E 5> A (general extreme value, &

Adv. Clim. Change Res., 2007, 3 (4): 208-213 | 209



210

GEE RS

A AT

2007 4

FRGEV) S5F%5mitbsrAi (Wakeby, f&i#R WAK) #f
F T KA GBI , | SR IE
srAi GEV (B4F 18, DR SMAIAR) W] LI i
KA/ Ny A HEATARGF AR 13, 1T 5 240 WAK
Gy AT R DA — B2 2 850 5 32 5000 A R A - 2
AR, B EA R SRS b RAEPE M, 5 A7 R 5
51t 75 % A L- 461%:(L-moment estimator,
FBIARLME) ! g5y A 52205 3 A i B RR JEE, R
FARTRE® R — WK RIER (KS) Fisass ), 4
2085y AT RS BRVE o0 AT BB e RZEME D, /T
KSE GG AR, WA R R &I R M R f S
FEARFHIRIRYE oy AU A BT, 2 n=46, BFEIK
S o=0.05 5 KS #0515 AUE 4 0.196; a=0.1 5 KS
KR SHE R 0177,

2.1 SHRBHIIEEE

i@k LME %] 1960—2005 4E -y Tt 147 4K,
QUKEORORRIE I, R 3 B4 GEV 54 5 5
KOWAK G A BREGHEATIOG , S EUGTHE, THE
THERESE, WK 1PRAME MIUFFIRIKS
Giitm iR R RS, GEV 5 WAK 5 A xRt
B B KR BRI A FR R, Y98 97% A
G F RIS 0 A 5 298 0 A TC .25 25 Sl
T =01 BB EMARL, RIS, KL
Rk IE WAK 53 A 256 50 A e B S B 5r
i B e K221 D, /NF GEV 43 A s B D,
53 WA 92% F1 68% H G2k AM 15 M7 1] [ WAK
534 D,<0.09, 4 87% F148% (1) 1 4l AM 1 MI ¥
HIi) GEV 434 D <0.09,

2.2 BRKRERERHRZESE

FIFLME Z:3K U AM 5 MIFFI 28 i HHE,
TR T RKITHEGE v E I A 50 a, 100 a R {E %
7K. Bl 3(ab) 5 BT AM 7515 MI 751 WAK
SRATEREIHIA 50 a (IR KRG 22105 i, HH
BRI, AERTLm i st bk S mp kA X 50 a—i8 H
BeRBEKES]200 mmL_E, A0 E HEEEF]250 mm
Ph_k (250 ~335mm) (& 3a), fE&ILE T, K
P Sb o o O i i 4 A W o = R 1B
50 a —iBAETREFEE RS> 35d, Fuvalik 40d LA
+ (40~56d) (& 3b), EH4E—BAYHRBKRIE

36°N @
32°N
ek H PRk /mm
28°N 250
24°N |- 50~100 0 200 400km
250 ‘ . ‘
94°E 102°E 110°E 118°E
36°N )
o ”{ﬁ?’
TS /d
28°N 5 4
= 0 200 400km
24°N = 2<0 25

118°E

B3 KL 50 a — Bk AR (E 22 R 5y Al
(@ K HFKE, (b) TRAEZRE
Fig. 3 Spatial distributions of precipitation extremes with a 50-

102°E 110°E

year reoccurrence period over the Yangtze River Basin

(a) maximum daily precipitation, (b) duration of drought period

F 1 KILHHE 47 50k AM 5 MIFE AL E 751/ GEV 5 WAK 434l KS 855
Geili D, sy HEOL (L. %)
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Probability Distribution of Precipitation Eextremes over the
Yangtze River Basin During 1960—2005

Su Buda!, Marco Gemmer?, Jiang Tong®, Ren Guoyu'

(1 Laboratory for Climate Studies of China Meteorological Administration, National Climate Center,
Beijing 100081, China; 2 Center for International Development and Environmental Research, Justus
Liebig University, Giessen 35390, Germany; 3 Nanjing Institute of Geography and Limnology, Chinese

Academy of Sciences, Nanjing 210008, China)

Abstract: Based on the daily observational precipitation data of 147 stations in the Yangtze River Basin during
1960—2005 and the simulated daily data of 79 grids from ECHAMS/ MPI-OM in the 20th century, time series of
precipitation extremes which contain AM (annual maximum) and MI (Munger index) were constructed. The distributive
feature of precipitation extremes was analyzed based on the two index series. Research results show that 1) the
intensity and probability of extremely heavy precipitation are higher in the mid-Mintuo River Basin, Dongting Lake
area, mid-lower main stream section of the Yangtze River, southeastern Poyang Lake Basin; whereas, intensity and
probability of drought events are higher in the mid-lower Jinsha River Basin and the Jialing River Basin; 2) compared
with observational data, averaged AM of modeled precipitation is higher but the discrete coefficient of the AM is
lower; 3) in spite of certain differences of the spatial distributions between observed and simulated precipitation
extremes by applying general extreme value (GEV) and Wakeby (WAK) functions with the method of L-moment
estimator (LME) to the precipitation extremes, WAK can fit the probability distribution of precipitation extremes
calculated both from observed and simulated data quite well. The WAK could be an important function for estimating
the precipitation extreme events under future climatic scenarios.

Key words: precipitation extremes; probability distribution; ECHAMS model; the Yangtze Rivc:; Basin
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