55 6 ( ) Vol.55 No. 6
2016 11 ACTA  SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2016

DOL: 10. 13471 /j. cnki. acta. snus. 2016. 06. 002

Copula

1 2 2
(1. / /
510275;
2. //
// 100875)
Copula

(D) o Gumbel
Hougaard Copula @ 6 :

- 4% ;;

NE)
N N N 4 1974
;@
i Copula ; :
. TVI123; P467 TA . 0529 -6579 (2016) 06 -0010 - 10

Copula-based flood frequency analysis with consideration of
synchronous occurrence of wet/dry events in the East River basin
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Abstract: As the critical water source of large cities such as Hong Kong and Guangzhou the East River
is influenced significantly in the hydrological processes by the Xinfengjiang Fengshuba and Baipenzhu
reservoirs. Copula functions are used to analyze the possibly-synchronous occurrence of high—and low—
flow regimes in the East River. The results indicate that: (1) The marginal distribution with the highest

goodness-of{it is log-normal distribution and generalized extreme value distribution. Meanwhile the
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Gumbel Hougaard Copula has the best fitting efficacy for the inflow series of the hydrological stations;
) Three water reservoirs have great impact on the synchronous occurrence of high and low flow events at
6 pairs of hydrological stations in the downstream the reservoirs have the filling valley and modulating
peak effects which cause flattened hydrological processes when compared to those in the upper and middle
East River basin. Besides the synchronous occurrences of normal vs. normal flows in the upper and the
middle East River basin show an increasing trend causing flattened hydrological variation of the East
River basin; (3 The hydrological processes at the Longchuan Lingyuan Lingxia and Boluo stations are
heavily influenced by hydraulic facilities and scare occurrences can be observed for the peak flood flow
and flood discharge which greatly reduced the flood risks; (4) The construction of water reservoirs can
flatten the hydrological processes and reduce the occurrence frequency of high and low flows being bene—
ficial for flood mitigation.
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Table 1  Goodness-ofit results of 10 probability distributions for the annual streamflow at the Longchuan station
1954 - 1973 1974 -2009
K-S A-D K-S A-D

0.0399 1 0.455 4 2 0.028 9 1 0.416 4 1
0.0459 2 0.4353 1 0.033 7 3 0.488 5 3
Fatigue Life 0.048 9 3 0.479 5 4 0.040 2 5 0.7555 5
0.049 7 4 0.474 0 3 0.031 4 2 0.448 1 2
logistic 0.053 2 5 0. 688 2 7 0.036 2 4 0.638 8 4
Pareto 0.056 1 6 39.117 0 10 0.055 4 8 98.302 0 10
0.058 8 7 0.641 1 6 0.040 3 6 0.951 2 6
0.061 3 8 0.586 6 5 0.042 8 7 1.207 7 7
Weibull 0.086 6 9 3.2198 9 0.072 7 10 5.713 1 9
0.097 1 10 1.954 6 8 0.065 5 9 3.002 6 8
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Table 2 The OLS evaluation result of two-dimension Copula joint distributions
1954 - 1973 1974 -2009
GH Clayton Frank GH Clayton Frank
0.017 2 0.037 9 0.023 2 0.010 1 0.0325 0.0129
0.016 9 0.046 9 0.023 5 0.0100 0.038 1 0.014 8
0.016 8 0. 046 8 0.021 7 0.015 2 0.015 8 0.028 0
0.017 8 0.024 7 0.017 9 0.017 3 0.022 3 0.018 5
0.015 0 0.027 2 0.019 1 0.012 4 0.022 6 0.015 4
0.0192 0.030 5 0.020 8 0.012 5 0.020 1 0.013 8
3.2
2 -4 N N 4
68 %
88% 73%  88% 4
(1974 -2009 )
(1954 -1973 ) o
0, - 3.3
- 4
Gumbel Hougaard Copu-—
la 4
. ( - )
o - ( - ) 5
4%
3% 3 ( -
) ( - )
1954 - 1973 6 000 m’/s
7 000 m’ /s 0.9 1974 - 2009
- 0.9 3 000 m’/s
- 4000 m*/s 50%  43%;
5% 4% 2% 1% 1954 - 1973 18 000 m’/s
- o 10 000 m’/s 0.9 1974 -
6 3 2009 8 000 m*/s
5 000 m'/s 56%
50%
4
16-18 6 19-20 _ . _ .

29% - N - 4



14 ( ) 55

2

Fig. 2 The synchronous and asynchronous occurrence of high and low flow regimes before and after the construction of reservoirs
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Fig. 3 The synchronous and asynchronous occurrence of high and low flow regimes before and after construction of reservoirs
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Fig.4 The synchronous and asynchronous occurrence of high and low flows before and after the construction of reservoirs
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Fig. 5 Joint probability contours of the streamflow before and after the construction of reservoirs
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Fig. 6 Characteristics of observed bivariate flood flows before and after construction of reservoirs
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Fig. 7 Contours of the joint return periods of peak flood volume and total flood volume
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Fig. 8 Contours of synchronous concurrence of peak flood volume and total flood volume
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