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Abstract The spatial and temporal distributions of rainy days with different precipitation intensities over East China
were revealed using trend analysis, Mann-Kendall test, and EOF (Empirical Orthogonal Function) analysis methods on
observed daily precipitation data for East China between 1961 and 2010. The results show that light precipitation rainy
days made up 72.42% of the total number of rainy days, which was more than the other three precipitation grades. It was
also evident that the number of light precipitation rainy days decreased and the total number of torrential and heavy
precipitation days increased significantly over the study period. The EOF analysis results indicated that the two dominant
EOF modes, number of light precipitation rainy days and total number of rainy days, decreased over the whole of East
China and had opposite phases in northern and southern East China. The areas with the highest total numbers of rainy
days and light precipitation days were in the middle of Fujian Province, where both parameters decreased the most.
However, the areas with the highest numbers of torrential rain and heavy rain days were Zhejiang, Jiangxi, and Anhui
provinces.
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Fig. 1 The spatial distribution of selected stations in East China
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Table 1 The distribution of precipitation days of different grades in East China
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Fig. 2 The spatial distribution characteristics of precipitation days of different grades during 1961 to 2010 in East China: (a) Annual rain days; (b) light rain

days; (c) torrential rain days; (d) heavy rain days
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Fig. 3 Same as Fig. 2, but for the Mann-Kendall test curve of the temporal changes of different grades of precipitation days
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Fig. 4 Same as Fig. 2, but for the spatial distribution characteristics of precipitation days trend (d/10 a)



33 KB BRI XA R B B I S S AR R AE
No. 3 WU Haomin et al. Temporal and Spatial Distribution of Different Grades of Precipitation Days in East China 393

A R 43 B DX RV 95— Wi L — R i AR W H
NS g SRS RTE

Kl 4b HRTLIEH, NI H S S H #0 AR
AR —2, FELHHEI/NT 0. XF LK 4b
A 4a, P77 ARACL R = BRI AR AR A o HE B
FEFAE LRI E ) o /SR H $i b f B I 1 X [R] A
JE AR AT VS o

N T RERLUF I oy MR I H A KR H £ b
SR X, AHEIAEUE ) TS E AT T N
L, dc FE 4d fro. B 4c v, TRARMLX B4
H A8 K X 3k 2 T b IX 38, H s o S e i 4
SHERFARME O ARAE X 38 2 e L AR IV
FARTZRFE I 2O ARTHT . 195 00 P S 2R v o
ANVLH—IT— 2B AL, ot/ IME A —0.45
d/10a CIHZRH O . IEAE X3 2 A el L —4R
e AN TR R 1 N7 G Wit Kol 10 (NN (<
P LA St AR AGES o Herh DA L —Ha V0 =
SR LIV AS S —alr B o B sk, A ) 26
7£ 0.40d/10a LA L.

Bl 4d H, SRARIOCEW H 23R8 Bt
fah, IF H B E RN A X 22 45 R AR IO
FEHFNE TS AN R B i, 22 B 2]
TEPEARA — iy A AT, Sk 0.21 d/10 a (4
AR 6
35 PBEIKHE EOF 53 #h

H T WS R K H B 2 o AR S S
BRI, N 2256 1548 s L7 iR EOF 43 B A i
XU R E AR K HE, AT E(E R 22
TR ISV (BURIE, 2007) HEHATBEPERLG . H
W =AMRAIE I, AR 7 Z2 stk 2 .
TR BOR/INER H B T = ANERAE ) B O B, 2R
— R AE ) S STER IR I 50%; S H AT PR E
)i, TORER NPT RE ) E A . B

F 2 ERMEXFEFRMEKBE EOF SR =HFE R
B ETTE

Table 2 The first three vectors ratios of EOF analysis of
different grades of precipitation days in East China

(RYN= 5 ZETIR A=A ) e
KA o o Hoas RTET
S H 50.87%*  17.53%*  5.99%* 74.39%
/N H 51.65%*  10.36%*  5.07%* 67.08%
B H 13.37%* 8.53%*  6.73% 28.621%
KEWH 8.48% 7.88% 6.14% 22.50%

* ot 0.05 B MEKF.

TR R % T T 000 5 — ARe 408 1) 22 P o7 7 2 LA AR
AN, BT BN TTIRZE A K.

N T G o 2 ARG 5 O L Uy 2 Tk
KT 10% R AE ) BRG] o0 M, 534 B H %
/N HEEE — 28 A1 ) 2 DA S SR R H 20
S, IXT 3 SRR S —REAIE ) B o Y. I
(8] 2 EU Mann-Kendall #6556, 255w 5 FE 6
FiR

K] 5a F1El 5b A4 s R H 2 EOF 70 28— 56
Bt (TN Rl T 7 T St (T T+ o 1 2
B IEAE, R (a) A AR X R R H R B —
AR, A3 R, AEVL AN, 2
HEEAL T PR —ARACE M) ARV DR “
W—RBE R — WA X . YL
s AE R P LGOS (BRIgEEL AR b SiE
DXk, DAWRYL. fR. VU7 3 438 S A i i i
i, OO IS B R 5. 1] 5b
R AR B H A0 1 55— ANMFEIE: M bR AH
A7, HAGH AR R K T BB ek thILAE L ifg 2
JECA R 2 TP A Fihb o S DR R AL AR
RN IR 348 MIEEX A AGTE Bl WL,
VLV RIAR A A . (R B, BEZR N, SH(E4k
YOHEN R, R ARB AR, IEE X S
HHC H BILE YL VG b0 PR 08 BE R PG R TR 3% )1 L
Al PR £ DL AR AR Y o

Kl Sc A 5d 24/ H Y EOF 25—, 2
U1 == 9 o [T v R S RS S T S R
REAE [ AT X EE AT %0, /NI H 2SS H 0
A P00 A DL R R R B B AR LA, A
Lo X5 3.2 45F0 3.4 TS 18— INSEE
RAERA, /IR H B S — Rk 1) 22 ) 43 A1 B
JeZERANTFRWH,

TR H BOCE — R ) X (B e A 1 Se TR,
F BRI A ) 6B 9 IR AE , TR R R
o AU DRI AR Ll AR AR e AL IR AR B
KT 0.1 B IEAR DRI A FEA AT R i, WV LA
TV RH LA S AR e VG AL, LA A v LA MR 22
YL R L S AR E R 4 7E 0.20 DL E.

K 6 & F) F Mann-Kendall J5 2% S 8§ H %, /b
WA N H 240 EOF 28—kt & (EOF1) Jrxf
I (RN ) P BB AT AL R 5 S . 0o LR P 3a 51K 6a,
PIE BN AL, BT 7E 1962, 1963 4 UF 2k ¥l
ZERRRE KON, HRIEA—E, HRABR T



R
394

H

Climatic and Environmental Research

Bowt gt 18 %

Vol. 18

38°Nf

36°N

34°Nf

32°N|

30°Nf

28°N|

26°N[

24°Nf

114°E  116°E  118°E  120°E 122°E  114°E

116°E

118°E

120°E 122°E  114°E  116°E 118°E 120°E 122°E

38°N

36°N

30°N |

28°N

26°N

24N

114°E 116°E  118°E  120°E

B 5 HARIBDOAN A S5 9K K FACRF AL 25 () )AL (o) b 3R Ak i ks

INE SR TARAE R R (o) BRRN A RFAL R

122°E

114°E 116°E  118°E  120°E 122°E

(b) KRS HHMEM & (o) MHEB—RHER®E: (D

Fig. 5 The spatial distribution of characteristic vectors of precipitation days at different grades in East China: (a) The first vector of annual rain days; (b) the

second vector of annual rain days; (c) the first vector of light rain days; (d) the second vector of light rain days; (e) the first vector of torrential rain days
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Fig. 6 The Mann-Kendall test for time coefficients of primary

characteristic vectors of (a) annual rain days, (b) light rain days, and (c)

torrential rain days in East China
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