J. Lake Sci. (#4176 #4+4) , 2020, 32(1): 223-235
DOT 10. 18307/2020. 0121
© 2020 by Journal of Lake Sciences

EF Copula REH KRB AL FRERBKES

¥ R ENTEEA 2 2R AT K ER
(1 JANIg R K SOK B IR AR, e it 210098)
(2: 1404 KRR B B e B, 2RI 430064 )

BB AW T T A T, B o I3 26 A K VT V5 P 26 0 A3 WA 2 o 5 B B 22—
STk 25 2 T R R SRR, R RSN 2 4015 45 SR RO K , 4 200 DS I B 0 T o T
FL A Pl 7% SCHET Copula FHYEATACH AR EES KRBT , 508 T PRk 2 5 25 A 7 0 0 0 S
W 25 25 . FE IR A0 B , S K I S 28 ) 82437 , VRIS 23k A YRLI00 £ 99U089 5 22 ) 40 1, o
3t Copula B, AFBFSE DT A48 s ZE LI ARARACHR TR D 8 M TP 25 U0 00 D05 DL 7745
7. BFFes A0 DA BRI 0 16 11 24 H—7 1 21 HOWHEIUN.7 A 22 H—9 J1 22 H 5 &3 TR0 R 45
S5 I MK AT R 0I5 2 4510 B B A SR 0 45 , 76 MERUIBT, A WA Bl 49 P T 5K P 1T A -1 X5 76 £ 41
5 AR IR Py — B A3 B 5 DB 2025 4 WA SAE RIS 25 YU 1S A R 1 XU #8625 91
9 2.49% R0 1.1% . ASCIGIEFE Iy 8 T LAk AR k1 T 386K U 0 D B3 o 52 o e B
e

SERRL: WRHSICR S T MRTUDN 5 £ VR0 s Copula; SRR EF B WA SRE IR

Flood risk analysis in the Taihu Basin during flood periods based on Copula function”
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Abstract: The Taihu Basin is located at the estuary of the Yangtze River, belonging to the intersection of China coastal economic
belt and the inland economic belt along the Yangtze River. It is one of China’s highly urbanized areas. Under the influence of conti-
nental polar air masses, maritime tropical air masses and tropical cyclones, the types of precipitation in the Taihu Basin are divided
into plum rain and typhoon rain. Different weather systems lead to the different heterogeneous precipitation, which brings great
challenges to flood management in the basin. Taking the spatial and temporal differences of flood risk caused by different weather
systems into consideration, this paper analyzed the flood risk based on Copula theory. In terms of time, the probability distribution
of the precipitation dominant factors was used to divide the flood period into the plum rain period and the typhoon period. In terms
of space, we clustered the study areas in the plum rain period and the typhoon period respectively by the Archimedean copula func-
tion. Finally, the flood disaster risk during the plum rain period and the typhoon period was analyzed. The results indicate that the
flood period of the Taihu Basin is divided into the plum rain period (June 24 to July 21) and the typhoon period ( July 22 to Sep-
tember 22). According to the joint distribution of sub-region precipitation and the Taihu Lake water level, the Taihu Basin is divid-
ed into three sub-regions (P- | sub-region, P-1I sub-region and P-Ill sub-region) in the plum rain period, while the Taihu Basin
as a whole for flood risk analysis in the typhoon period. In the future, the probability of the drainage adverse in the Taihu Basin
during the plum rain periods and the typhoon period is 2.4% and 1.1% , respectively. It is of great significance for the Taithu Basin

to adjust the schemes of design storm and utilize flood resource and make the decision of real-time scheduling for flood control and
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drainage.
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Fig.1 Location of the Taihu Basin and its rivers and gauging stations
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Tab.1 K-S test results of random variables with six reference distributions

Gt Normal Lognormal Gamma Weibull Logistic Beta

VN iG] acceptance 32 fH4 52 52 ez EEE
D 0.116 0.122 0.120 0.083 0.095 0.126

Hi A ] acceptance i i i EiEE i B2
D 0.079 0.071 0.070 0.120 0.074 0.080

B acceptance ez ez ez Ej A ez 4
D 0.050 0.056 0.051 0.075 0.053 0.064
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Tab.2 The goodness of fit tests for the time distribution of the plum rain

o g 1] A
K
PPCC MAE RMSE DC PPCC MAE RMSE DC
Normal 0.93806 0.07608 0.00664 0.99884 0.97582 0.04382 0.00245 0.99980
Lognormal 0.86239 0.08376 0.00793 0.99834 0.98705 0.04010 0.00201 0.99987
Gamma 0.87721 0.08127 0.00750 0.99852 0.98544 0.04088 0.00212 0.99985

Weibull 0.98716 0.05248 0.00314 0.99974 0.81086 0.08068 0.00728 0.99825
Logistic 0.92573 0.07170 0.00616 0.99900 0.98186 0.05228 0.00358 0.99958
Beta 0.89938 0.07707 0.00680 0.99878 0.97941 0.04404 0.00248 0.99980
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Tab.3 The goodness of fit tests for the time distribution of the typhoon
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PRI
PPCC MAE RMSE DC
Normal 0.97432 0.02271 0.00069 0.99995
Lognormal 0.94455 0.02880 0.00105 0.99987
Gamma 0.96392 0.02624 0.00064 0.99991
Weibull 0.93664 0.03021 0.00109 0.99985
Logistic 0.96520 0.02909 0.00112 0.99985
Beta 0.97077 0.02275 0.00085 0.99994
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Fig.2 Probability density functions of random variables( STP, ETP, ITT and TWL)
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Fig.3 The correlation results of precipitation between eight hydrological sub-regions in Taihu Basin
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Fig.4 The correlation results of precipitation between four hydrological sub-regions in Taihu Basin
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Fig.7 The results of regional clustering in the plum rain period and typhoon period
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Fig.5 The goodness of fit tests for the Copula functions in the plum rain period and typhoon period
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Tab.6 The calculation of encounter probability during the plum rain period in Taihu Basin ( part.1)
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Tab.7 The calculation of encounter probability during the plum rain period in Taihu Basin ( part.2)
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Tab.8 The calculation of encounter probability during the typhoon period in Taihu Basin
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