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Abstract Based on 314 stations daily precipitation data from 1955 to 2004 in China, According percentile method
the extreme precipitation threshold value were defined in different stations, temporal and spatial characteristics of
extreme precipitation events (EPE) were studied. The results showed that the out-of phase change characteristic
between north of Changjiang-Huaihe, Hunan, southwest Sichuan, west of Tibet, Xinjiang and other regions of Chi-
na is main anomaly mode of EPE. It is found that the trend change of EPE showed remarkable regional difference, it
showed decreasing trend in Northeast China, eastern Northwest China and North China, thereinto it also occurred
sudden change in Northeast China and North China, however it showed increasing trend in western Northwest Chi-
na, the middle and lower reaches of the Yangtze River, South China and the Tibetan Plateau, thereinto it also oc-
curred sudden change in western Northwest China, the middle and lower reaches of the Yangtze River and the Ti-
betan plateau. It is proved that periodic oscillation of EPE was not consistent. It is also found that there were
good the same term correlation between EPE and precipitation, from the season to see, the correlation is the best

in summer.
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Fig. 1 The secular mean spatial distribution of extreme precipi-

tation events
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Fig. 3 The empirical orthogonal function (EOF) first three modes and corresponding time coefficients evolution of extreme precipitation e-

vents: (a) EOF1l; (b) EOF2; (¢) EOF3; (d) time coefficients
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Table 1 The name and areas of regionalization in China
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Fig. 4 The time evolution and six step fitting curve of extreme precipitation events in different areas

1955~1965 4F } 1985~1995 4= M/ b3 . HA K
Bz 1. 4 v AR A i A K S DI S ok
BRI BN R s, B RBCy 0. 14,
AR AT 0. 11 3K /10 a. T XWRBLH T W 8 Y
AEARBRAE AL o 7 B o I AR A e e K SR B T
RERIINEY, BEERRECY 0.29 Gl T 0.05
AR FPERR S . KRR 0. 14 TR/10 a, HISBY
WA ML BRIZ X AWERI T B AR ERAE AL

it LA 08 0 A ol U H A A AR S e K o

PR DI ) A2 AR AEAA AR B R 25 5% R
Jb. PHACARFR . AU AR g e 7K < 3 B A ek />
L PHALVUER . RVLAHR Rz, R R e I
RIS el AR, UL vaHR k75
R O 3 TP F AT 50 a AR i A K
FAFRA LA R R
4.2 T

MR Br A B R DR 22 XA Al i A K
FORI TR RIS, T



KO 5O BB 15 %
80 Climatic and Environmental Research Vol. 13
4
fiip iy
3 L
2 e 27
< ¢ 0
= =

3 L L I L L L L L L L L L
1955 1963 1971 1979 1987 1995 2003

M-K statistic
o —
b
>

D e e
—3 P T S S S S R S S S
1955 1963 1971 1979 1987 1995 2003
3 N =
KILH T
S

A\
V

\V=4

M-K statistic

1979 1987 1995 2003

k)] ISR
1955 1963 1971

M-K statistic

1979 1987 1995 2003

Year

—3 L
1955 1963 1971

— UB

B 5 48X M-K S8 kil i 2

—3 P S S S S S S S S
1955 1963 1971 1979 1987 1995 2003
3

%k
B2 SR P PP P PP PP PP

M-K statistic

_3 1 1 1 1 1 1 1 1 1 1 1 1
[955 1963 1971 1979 1987 1995 2003
3
i)
o) "UUSURRURY A W N -« VO
2 Ir
ERYA
3\ NV
= -1t
D e M
-3
{955 1963 1971 1979 1987 1995 2003
3
TR R
D S

M-K statistic
I
=
§<>
<

1979 1987 1995 2003

Year

71955 1963 1971

— UF - Threshold

Fig. 5 The M-K catastrophe detection curve of the different areas

R HZE AR gL, B 5 45 T 450 X MK 2845 K5
Mk . IEH AT DL AR JE N 1955 4R FF IR 4FE AR
Ui B K AR BRI kA AR 1975 4E LR k>
RN R, AR kAR 1965 4, A 80 4F:
A IR B B a0 kI ok & AR
TNZEAE s PEALPGERTE 80 AF-ARA A I Ufs A 4 i e 7k
TR G R e, R B AR T AR RN A
BRI, WENSAR L AEAE 1991 AR AT PHALARTER
I 50 a RAFEM I BE A A T B O K 2

ITCABEA S AR IG5 AR AL 1955 AR TFIR 4R
Ui K S A RO 4R S A B T 80 AR I
B R RE, 1964 4EFTE KL T 2R DR
ARBGE s RN WpARR S P K A I 60 4R40
WIOFLasE . AE 90 ARG I S5 AL 15 He AL i
Fo 1991 AR LA T RAS; U 70 ARUR TR
AP e 7K S R B D B (E s AN
B, FTLUOR AR RAE G s A w47 A S [ 7K 3¢
PRIT 50 4Ry I 3 LR AR B A R AR



13 Wy PR A v AR o R AR A B I 23 43 A1 A
No. 1 YANG Jin-Hu, et al. Temporal and Spatial Characteristic of Extreme Precipitation Event in China 81

G T RN 80 ARAR I I A AR AR i [ 7K
TR S 3G A A, T AT AR 3G in A L A
E, 1995 AL KA T REML.

gi Pk, hE 8 Ko, ZRbMAEdLAE
Wik K & e T 23Ry 58, T Pa AL e,
KA R i Rl s R R AR T b B 2 5 As,
HA X IR KRS,
4.3 FE#om

R T 2R R T BT 50 a RAT MR IR K
FE 0 RSP AR L 3 T 4% 0 XA A s A K A
(1) X I OE AT T Morlet /NEEZMHT, BB AR L
TEIT 50 a3k 12 a 24 W R B3, 1 80 4FAX
JE AR 90 AEARE AME 4 a IR G R, v
JLPEERTE 90 AEARZ AT 12 a 2247 09 JE 300 b 456 0 &
A 1965 4F Z A T A8 0 R RESE & H E , MiTE
1970 A 2Z A LA K 1980 4EZ J5 e 3 a JEIA Ir )X
e, I BL7E 80 ARSI E] 90 4FAR 5 I HE 6 a JEI1Y)
PeAc 2 . PHALZRFRTE 1975 4R Z R HE 3 a Ji 4R
P LU G, 1T HLR 29 7E 1968 4T 22 HiT 41R i AR 5
16 70 4400 80 AR UE 6 a PR35t I B dS L s
. ARAUTE 1970 4R 2Z FIFN 1995 A2 J51fE 3 a J& 1
PRz LA 2, TMifE 1980 4R 24T 6~8 a YRt
BWE., KITH TR 50 a % 2~4 a RIHIA
B, 3 H 70 4E0F 80 AEAL AR IRAR R, 5
Hh 8 a ZEAT R IR A 60 ARAC R ) 90 4EAR
Wit S A oA A . R 16 a DL B IRAI IR
WA B, BTN AR 2. 1
AT 50 a >k 6~8 a (1 JE U S At FL A 4. HLYE
1965~1985 4F4RIEAR 3, 16 a /=47 By JE WA fr
F, R o i AR AN R e e . AR T
50 a2k 2~4 a il 12 a 15 AR BeAs LAV 48, 1
H 12 a JAMITE 1975~1995 4EHRMEARGER . 5 78 =i I
i 50 a 3 2~4 a BREMAA B, £ 1970~1990
AF 6 a LAy RN S A LBV A . AR IRAR SR

At VA BB ATl DUk B, S XA AR
Uit P K A 0 TR IR 9 AN 8 2 — B, (HFRZED 2~
4La, 6~8aldM 12 a EHMIRG W E.

5 . EZMmEKESHEFEREKE
HIX &

H T AR K — IBERE S S 4 A7 A4 AR B

R T R A AR R A B i A K SR S S AT
BAMEMER, B 6 A TH. . KELFWR
Uity P 7K S A ) AT R K i (R R DG R B (ST R
ZHRE AR R IR . B Rk,
FRUART MG 00 . MWIE 6a ATLUE . &
FHCRBNRME X EEAE SRR X, Horp
BKAEN 0. 64, FFHAWFEYIME R 0. 28 Gl
0.05 B E MR HF (K 6b) EIA M
e i R 7K 2 5 AP B K o 34 6 B AR A I AH DG 1
Hd i/ ME R 0. 28, e KAH K 0. 83, 1 Hr A i
SEXE A 0. 645 FkZF (K] 60) MR RBORMEX E
BAEH AN FIPE U R S, e RAE S 0. 68, A i P
PIEH 0.31 GEIE 0.05 (1 B E M%) 14E
(& 6d) MoK F 4k 5 ARRE K it =z [l R BT AR
WA HE, RAEIX EEAE I ER . YLk sk A g
DA X3, i /ME X S P s, rA
s E R IR 0. 77,

WAL B AR, E AR K SRS
AR K 22 [ A AR B U AR S, M L BV R e
TRRAHDC MR 2. IR ORE . B B mbE K S
PSRRI A e B b, I A AL B e R
Hi DX A MR AT, Bk R H R R PG B A G 1
BAf, XEZEHTRESRK EEE T EEZE,
JIT LAY 5 ZE A it R K S 22, D)4 B8R 7K A i 34
%, TMiAH A A X, bR R R T K
SEROKBI LT K, BT AR oK RS
SRR K ARG MR A, [RIRE 7 IR VY B Bk 2= B
K AR K I L E R, T ARk 2 1 A it /K

SRR SRS
6 it

(D) JTHEILHS. Wimg. PP R, P R &
S S Y S A 1X -5 T Al DX 3 P 1) 7 A A S v [ A
WK A7 5 76 B B S, KRV L%
B S 1) AR AR AIE A BT e P MR 38 P
P ) HA DX 3 ) 5z 1] 728 A e A 5 i) S A e 2
FUBCH Z RS

(2) v ] A A i o 7K = AP £ 1] 22 P 4 AT A7
TEARIA S e 3 22 . AR, PHALZRTER. ARAEAR
Wb K F R B e, PUALPEER . KL
HON I L e R O R R R B R e R )



R 194
82 Climatic and Environmental Research Vol. 13

50°N 4

30°N A

20°N 1

80°E  90°E  100°E 110°E  120°E  130°E

50°N A

30°N A

20°N 1

80°E  90°E  100°E 110°E  120°E  130°E

P66 AR R K SRR K AR DC R B A . () 35 (b)) H s (o B (D 4R (1525

X3

50°N A

40°N

30°N -

20°N A

80°E  90°E  100°E  110°E  120°E  130°E

50°N

40°N

30°N A

20°N 1

80°E  90°E 100°E  110°E  120°E  130°E

Wt 0. 05 PR

Fig. 6 Correlation coefficient distribution between annual precipitation and extreme precipitation events in China: (a) spring; (b) sum-
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