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Safety design for rivers-connected lake flood control based on Copula function: A case
study of Lake Hongze "
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Abstract: As a kind of water storage unit, especially a large water-carrying lake, the lake is a typical plain reservoir. It has many
similarities with the valley reservoir in function. However, due to its special geographical topography, the flood processes of the lake
have a big difference compared with the valley reservoir. For valley reservoirs, the dam site flood which is the whole reservoir inflow
flood is concerned in the flood control safety design. However, for lakes, more attention should be paid to the flood processes of
each sub-region, which plays an important role in the lake area flood evolution. In this paper, according to the flood process char-
acteristics of large water-carrying lakes, Copula function is used to construct multiple joint distribution functions, and the method
that figures up the confidence interval of each sub-region flood process based on the whole flood process is proposed accordingly.
Taking Lake Hongze as an example, the results show that: 1) If the joint return period is known, this method can determine the
95% confidence interval of the flood volume and flood peak of the whole flood process; 2) The rivers entering Lake Hongze were
merged and clustered by runoff correlation analysis, which not only considers the natural hydrological and hydraulic connections be-
tween the rivers, but also avoids the problem of excessively high dimensions of the joint distribution function; 3) When the whole
flood volume is confirmed, this method can determine the 95% confidence interval for the flood volume allocation. This method has

a strong statistical and theoretical foundation and expands the application range of multivariable flood frequency analysis technology
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in the practice of water conservancy projects.

Keywords : Water-carrying lake; plain reservoir; Copula function; flood control safety; design flood; Lake Hongze
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Fig.1 Location of the Lake Hongze and its rivers and gauging stations
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Fig.2 The correlation results of runoff between rivers flowing into Lake Hongze
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Fig.3 The topological relationship between Lake Hongze and flood rivers entering the lake
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Fig.4 The probability-probability plots of joint distribution function
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Fig.6 The 95% confidence interval of flood volume allocation: (a) 263 million m*; (b) 253 million m’
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Tab.2 The result of the confidence interval analysis with the joint return period is 100 years

B 5 A B X ] (@=0.05) PR M EAE X ) (2= 0.05)
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HE I A 3 BRI :34.96 17, m? ; HETT :203.88 4Z m? ; IAT : 24.16 47, m?
IS T RSN S A 1 FEAUIAT :79.73 42 m® 537 167.21 42 m® 5 3T 6.06 42 m®
(13025 m*/s, 253 fZ m*) PRSI A 2 REAUIT :2.71 A2 m® 3T 250.10 42 m® ;313 :0.20 42 m?

RIS AT 3 FEAUAT :33.41 42 m® ;¥ :196.99 42 m® 5 3347 : 22.60 47, m®
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Tab.3 The result of design flood statistical parameters and values for Lake Hongze

AN gt S8 A HAE—H
E B s
Ex C, C, c./cC, BWHE
A Rt/ (m? /) 5315.82 0.51 0.72 1.41 98.77% 13007.54
A 30 d Kt/ (f2 m?) 91.6 0.61 0.99 1.62 98.03% 260.13

# E OB CONIMAS BRI, CONEZFREL, C/CONMEZIL.

HIAFRILLT 3 A48 - 1) SR A R HEBORE HER B L R0 K i R 4 T 95% AR X [F)SE A, 3B
H T UL PR AT K B AR RS A1 pRAAER BB TR S5 RS B 5 2) * B R HORIE BT A 31 95%
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Fig.7 The whole designed flood hydrograph of Lake Hongze
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