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Rainfall extreme value analysis on western area of Taihu Lake basin in

Yangtze River Delta

Wang Wenqi, Wang Dong”, Wang Yuankun
(School of Earth Sciences and Engineering, Nanjing University , Nanjing, 210023, China)

Abstract: The Taihu Lake basin in the Yangtze River Delta is a typical northern subtropical monsoon climate area.
Climate change, rapid urbanization and human activities aggravate the impact of extreme meteorological disasters.
Extreme rainfall is one of the main sources of flood disasters. Analyzing the characteristics of extreme rainfall is a
necessary and effective method to study on flood event. Taking the daily precipitation data of 96 stations from 2006 to
2012 in the western area of Taihu Lake basin as an example, seven extreme precipitation indices (R95P, RX1D,RX5D,
SDII, R10, R20 and R50) were selected to study the spatial distribution of extreme precipitation. The results show that
the extreme precipitation in the northern part of western area of Taihu Lake basin presents a higher value, while the

other six indices show that the extreme precipitation index in mountainous areas with higher terrain is correspondingly
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higher. Furthermore, the precipitation extreme values of six representative stations (Danyang, Jintan, Liyang, Yixing,

Anji and Huzhou) from 1961 to 2015 were analyzed, and the distribution was fitted by two extreme value statistical
models, Generalized Extreme Value Distribution (GEV) and Generalized Pareto Distribution (GPD). It is found that the
fitting performance of GPD is better than that of GEV, and the distribution model parameters of each station are also
different. Precipitation extreme values in different return periods under two distribution models also provide guidance for
risk prevention and engineering design safety. In addition, the spatial distribution of precipitation in flood season is more
different. The comparison between flood season and non -flood season shows that the parameters of extreme value
statistical model are also quite different, mainly reflected in the threshold and scale parameters. For extreme rainfall
events in specific seasons, especially in rainstorm-prone periods, it is suggested that the extreme rainfall observations in
flood season be used for statistical simulation, which is helpful to better characterize the statistical characteristics of
extreme rainfall.

Key words: extreme rainfall, extreme precipitation index, spatial distribution, Generalized Extreme Value Distribution,

Generalized Pareto Distribution, western area of Tathu Lake basin
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Fig.1 Topography and spatial distribution of rainfall stations in western area of Taihu Lake basin
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Fig. 2 Spatial distribution of annual mean daily rainfall and extreme precipitation indices

3.2 GPDFIGEVHIEHERITEE XHimKX
DU AN il A5 03 75 DX 1 i i 1 A K A 9L 4 4%
FnF 2 FR . R AIC A BIC f5e /N JE W nf L %
B, AU 8B GPD LA RUR BB AR T GEV
AR, BEBH GPD XT38 75 Wi v X 5 7K A {E
M A AR T A AL, B R BE AR I K R (A 1Y 43
M Bt HAR L . 78 GP BH « %8 b AT AR
IHLIZ Hb DX 3k Y B (B R BAE 70~90 mm, X 4L
5200 ARG A5 R 8 X E oS A

GEV #1445 5 ml A, B T 88 B b J& F A {11 Y
PLAI, H A 3l B i 1 B (7Y

B3 45 T WS X A~ AR 2 3 a5 GPD I
GEV 43 i il & W HE % % & 4 fi B (density
plot) , £L €8 i1 i €2, i 2 A% 32 AR 1 80 50 A8 e 2%
JE o3 A, B R PR 2 7R LI A s 4 A . R RL R B,
B BH 5 0 GEV 43 A5 fd 245 M 22 55 1 Ho At = A4~ 0
M5 R 2% GEV IEAR S 8 MR . FHH
i i) GPD #l4 J& T 5 2 43 i (Pareto 43 1ii , &£ >



%5 419 T SCHEAE VT = A U ORI L SR ) P A T DX AR AR R 4 A + 693 -
R2 MAHFARANNTRREAEKREGPDIGEVHIEER
Table 2 GPD and GEYV fitting results of extreme rainfall for six stations in western area of Taihu Lake basin
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& ulmm) Q%)  AIC BIC & o P AIC BIC
P B 0.40 22.22 84 99.80 373.42 376.85 0.19 27.06 72.30 554.28 559.42
&inui —0.14  48.81 89 99.80 384.02 387.40 0.19 30.49 77.04 567.74 572.80
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Fig.3 GPD and GEYV fitting plots for four stations in western area of Taihu Lake basin in Jiangsu Province
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Fig. 4 GPD and GEYV fitting plots for two stations in western area of Taihu Lake basin in Zhejiang Province
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Fig. 5 Extreme rainfall under different return periods for stations in western area of Taihu Lake basin
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Table 3 GPD fitting results of flood season and non—flood season for six stations

in western area of Taihu Lake basin

Wi e
A u u
¢ ¢ (mm) Q%) AIC BIC £ o (anm) Q%) AIC BIC
FRBA%E  —0.04 51.52 107 99.80 170.61 169.07 —0.15 16.32 42  99.80 178.77 177.53
SiEvh 0.55 17.42 128 99.80 153.80 152.27 —0.29 16.37 49  99.80 172.46 171.22
BEMHB —1.07 55.02 101  99.80 134.14 132.61 —0.11 18.25 46  99.80 178.46 177.18
T4 —0.48 41.46 105  99.80 148.33 146.80  0.07 15.03 52  99.80 207.88 206.74
Gy 0.29 22,15 98 99.80 153.04 151.50  0.43 14.38 51  99.80 200.64 199.40
WMEE  —0.30 33.26 95 99.80 147.07 145.53  0.57 11.99 48  99.80 190.58 189.31
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Fig. 6 Spatial distribution of mean daily precipitation in flood season and non-flood season
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