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Fig. 2 The spatial (a) and standard variance (b) distribution of AM series in Huaihe river basin
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Fig. 3 The spatial (a) and standard variance (b) distribution of POT series in Huaihe river basin
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Fig. 4 AM and POT series of Bozhou meteorological station
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Tab. 1 The cumulative distribution function, L-Moments estimates of parameters and precipitation
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%2 AM £ 5# Mann-Kendall #2 2{E A & AM #1 POT = 5 1) K-S #3618
Tab. 2 The MK value of AM series and the K-S test value of AM and POT series

il A MK AM J75) POT )75
Wi GEV GP Gamma &N M GEV GP  Gamma &L

#Eil 1.564 0.058 0.092 0.139 GEV 0.043 0.074 0.188 GEV
N 0.828 0.074 0.090 0.095 GEV 0.094 0.069 0.109 GP
5B 0.594 0.079 0.055 0.073 GEV 0.069 0.041 0.124 GP
&4 -0.477 0.058 0.079 0.065 GEV 0.062 0.043 0.144 GP
T B -0.209 0.056 0.071 0.066 GEV 0.055 0.043 0.123 GP
=i 0.025 0.054 0.092 0.077 GEV 0.065 0.045 0.154 GP
FH 0.644 0.051 0.082 0.104 GEV 0.083 0.050 0.139 GP
RE 0.510 0.068 0.109 0.132 GEV 0.043 0.060 0.137 GEV
[ 1.330 0.050 0.082 0.047 GEV 0.078 0.039 0.133 GP
[FFif 0.744 0.075 0.065 0.081 GP 0.102 0.067 0.134 GP
I I i 0.795 0.080 0.122 0.001 GEV 0.075 0.047 0.150 GP
TaH 0.477 0.063 0.053 0.088 GP 0.054 0.027 0.136 GP
HHEH -0.460 0.057 0.085 0.107 GEV 0.041 0.053 0.138 GP
[l 1.648 0.073 0.063 0.113 GP 0.082 0.048 0.155 GP
M 0.945 0.060 0.048 0.128 GEV 0.058 0.033 0.145 GP
EE -0.678 0.063 0.063 0.066 GEV 0.050 0.049 0.137 GP
jaa=! 1.029 0.066 0.084 0.059 GEV 0.103 0.077 0.140 GP
el 0.427 0.083 0.122 0.122 GEV 0.039 0.085 0.153 GEV
Tyl 0.410 0.048 0.076 0.132 GEV 0.050 0.038 0.140 GP
i 0.995 0.046 0.080 0.048 GEV 0.110 0.083 0.145 GP
HH 0.929 0.077 0.102 0.090 GEV 0.081 0.051 0.124 GP
PiEz) 0.008 0.066 0.068 0.063 GEV 0.099 0.060 0.164 GP
Bl -0.577 0.054 0.075 0.053 GEV 0.069 0.027 0.118 GP
SR -0.510 0.072 0.081 0.075 GEV 0.075 0.052 0.135 GP
M 0.243 0.090 0.133 0.136 GEV 0.049 0.074 0.174 GP
E=Y -1.179 0.056 0.084 0.093 GEV 0.052 0.049 0.196 GP
YT 1.330 0.056 0.073 0.068 GEV 0.060 0.040 0.158 GP

K 2 rh BARR IR Z A A 2 Kk 0.05 (1) K-S RS

R R A (RS A A AN B3 AR 1 0=0.05 19 W E RS . XA
i L, 3 25 50 AR I R H R /K R 22 R AE7E 20 HH4E 60-70 4548 (81 5), 31 H. 32 % % A 7 TR
(L6 HA1T HJEZ£).
4.2 AMAIPOT FHIHRES T
4.2.1 FALAARIEE LI A L-0G R 2 R X O R (1 6) I E L 6T AMF31,
GEV 3 i -G BT , K 280 S A AE ThAE GEV 20 A B, T % T POT 41, & GP /34
P AT

[] B 1) FH K-S #6367 823145 GEV . GP #il Gamma 4347 19 K-S Ge -8 (F2). FI& 6 [
B 45 R —F0, 5T AM P, A 24 A0 S 57 A GEV 407, RA 34l S 57 A GP 40 A, X 1
POT ¥4 , 43 24 10k A5 6 GP A, HAT 34 uh 5456 GEV i . (AR B, ot
AM JFAE 2 POT J7 41, Gamma 23 AT ER AN J& e 434, [RIB AR 2 16 0T LA Y, X F POT J¥
G, B BB St B K P S AE Gamma 20 A A iE 18 0=0.05 [ 2 E PR IE , DL E AT LK S
Wit , A L F GEV #1 GP 4341, Gamma 73 A7 AN A FH AT e A b K P 51 . 161 7
25 T N G0 AM SR POT 1 7E =430 A1 T BN ity B 7K ARE 23 5885 P RN 7 el AR,
A L AT LLE Y, X TF AMJF41 , GEV 4341 Toie /78 e B 278 Hh [l o B #F RE %
AU PR RO S R K AR A AR Ak , T (R RE B4, GP 43 A1 I BB A% B 1 FR AL POT 241
422 FEIAMGTE AR S 0 S AR AT, A SO T AM R POT J3 41 78 FE B /K
SR 5 AR 104E 25 4EF 50 4RI B85l s ok &= (818, 1K19).
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Fig. 5 The maximum precipitation (mm) and its occurrence date of 27 meteorological stations in Huaihe river basin
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Fig. 8 Precipitation amount for return periods of 5, 10, 25 and 50 years considering the AM series
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Fig. 9 Precipitation amount for return periods of 5, 10, 25 and 50 years considering the POT series
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Fig. 10 Comparisons of predicted and observed precipitation amount at Bozhou Station under different analysis models
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The Trend Analysis and Statistical Distribution of Extreme Rainfall
Events in the Huaihe River Basin in the Past 50 Years

SHE Dunxian"’, XIA Jun', ZHANG Yongyong', DU Hong’
(1. Key Laboratory of Water Cycle and Related land Surface Processes, CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
3. State key laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Based on the daily precipitation data from 27 meteorological stations in the Huaihe
river basin during 1960-2009, we analyzed the trend and statistical distribution of extreme
precipitation events in this area. The annual maximum series (AM) and peak over threshold
series (POT) are selected to describe the extreme distribution. The results show that positive
trend of annual maximum precipitation is detected in most of the stations, only a small number
of stations are found to be negative during the past five decades, and neither of the positive or
negative trend is significant. The daily maximum precipitation events during a year almost
occurred in the flood seasons of the 1960s-1970s. By the L-moments method, the parameters of
three extreme distributions, which are GEV, GP and Gamma, are estimated. From the results of
goodness of fit test and K-S test, we found that AM series can be better fitted by GEV model and
POT series can be better fitted by GP model. In comparison with the precipitation amounts at
different return levels, we found that the values obtained from POT series is slightly larger than
the values from AM series, and they can better fit the observed values in the Huaihe River Basin.
Key words: Huaihe River; extreme precipitation; L-moments method; K-S test



