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Fig. 1 Frequency curve of annual runoff and sediment of Sankou,Sishui and Chenglingji
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Table 2 Parameters of each marginal distribution function
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Fig. 2 Fitting result of empirical frequency and Copula-constructed theory frequences of runoff and sediment in Chenglingji Station
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Fig.3 Two-dimensional joint distribution graph of runoff and sediment in Chenglingji Station
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Table 4 Encounter combination of rich-poor runoff and sediment

KE 7K N
Wk p=PX=x,;Y=y,) =P, <X <, Y=1,) p=PX<wx,; Y=y,)
M p=P(X =251y, <Y<y,) Ps=P (o <X <ty <Y <y,) Pe=P(X S5y <Y<y,)
R p=PX =, Y<y) =P <X <5 yu<Y<y,)) po=P(X Sz Y<)
R5 WKL FEHEEELS R
Table 5 Encounter probabilities of rich-poor runoff and sediment in Dongting Lake Basin
KB AR A (%) KPRl A A (%)
A R RT a RT R TR P RE WY Al
WL 20.06 18.15 15.25 53.46 8.92 3.52 8.92 10.83 3.52 10.83 46.54
=H 28.39 28.39 27.79 84.57 3.11 0.01 3.11 4.1 0.01 4.1 14.44
LIV 17.31 15.68 13.87 46.86 9.75 5.44 9.75 11.38 5.44 11.38 53.14
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Copula-based Probability Evaluation of Rich-Poor Runoff
and Sediment Encounter in Dongting Lake Basin

ZHOU Nian-qing', ZHAO Lu', SHEN Xin-ping’

(1. Department of Hydraulic Engineering, Tongji University, Shanghai 200092, China; 2. Dongting Lake

Water Resources Administration Bureau of Hunan Province, Changsha,Hunan 410007, China)

Abstract: Under the influences of human activities, the successive water and sediment disasters posed threats
on people's production and life. Based on the series data of annual runoff and sediment of representative hydro-
metric stations in Dongting Lake Basin, P-III distribution curve is applied to fit the marginal distribution of an-
nual runoff and sediment of 3 inlets (Songzikou, Taipingkou, Ouchikou), four rivers (Xiangjiang River, Zijiang
River, Yuanjiang River and Lishui River) (entering the lake) and Chenglingji (coming out of the lake). The ap-
plication of popular Copula-constructed two-dimensional joint distribution of runoff and sediment was illustrat-
ed, and the joint distribution was used to calculate the encounter probability of rich-poor runoff and sediment
in Dongting Lake Basin. Result shows that 1) Synchronous frequency of the runoff and sediment in 3 inlets is
far more than asynchronous frequency, and the frequencies of rich water-rich sediment, poor water-poor sedi-
ment and normal water-normal sediment are equal basically. 2) Synchronous frequency of the runoff and sedi-
ment in four rivers and Chenglingji approximately equals asynchronous frequency, and the frequency of rich
water-rich sediment is the highest in synchronous frequency, the frequency of poor water-poor sediment ranks
the second, and the frequency of normal water-normal sediment is the lowest. 3) The frequency of the encoun-
ter of opposite status of runoff and sediment (the frequency of rich water-poor sediment and the frequency of
poor water-rich sediment) is the lowest of the asynchronous frequencies of rich-poor runoff and sediment en-
counters in Chenglingji, 3 inlets and 4 rivers. The research results show that the model posses good evaluating
performance and reveals a close contact with the basic characteristics of the runoff and sediment in Dongting
Lake. With the analysis of the rich-poor runoff and sediment encounter probability, the frequency of water-sedi-
ment disasters can be understanding quantitatively, so the study can provide a technical guidance for the flood

prevention and disaster reduction in Dongting Lake Basin.

Keywords: Copula; runoff and sediment; probability of rich-poor encounter; Dongting Lake Basin



