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Tablel The matching of precipitation forecasting

error and flood forecasting error for Three Gorges Reservoir during
the flood seasons from 2003 to 2008

2003 2004 2005 2006 2007 2008

/ 42 62 64 83 80 67
/ 43 35 32 20 17 27
2.2
, Pearson
.Kendall 2 5
2 2003~2008 N
Table 2 The correlation coefficients of flood forecasting
error and precipitation forecasting error for Three Gorges
Reservoirdur during the flood seasons from 2003 to 2008
2003 2004 2005 2006 2007 2008
p 00224 0.1503 -0.1180 0.2093 -0.0612 0.6682
k  0.1613 0.1782 -0.0647 0.1059 -0.0815 0.0884
p —0.1515 0.1191 0.1202
kK -0.0644 0.0993 0.1612
30 , °
2 b b
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b b
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Fig.1 The fitting of marginal distribution for flood forecasting error and precipitation forecasting error during the flood seasons from 2004 to 2005
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Table 3 The copula coefficient « and sum of deviation square d for flood forecasting error
and precipitation forecasting error for Three Gorges Reservoir during the flood seasons from 2003 to 2008

2003 2004 2005 2006 2007 2008
a d et d a d a d a d a d

Frank 1.4828  0.0120  1.6466  0.0266 -0.5847 0.0141* 09614  0.0125 -0.7373 0.0116* 0.8008  0.0179
Gumbel  1.1923  0.0123  1.2169  0.0282 - - 1.1184  0.0134 - - 1.0970  0.0197
Clayton ~ 0.3845  0.0115*  0.4337  0.0221* - - 0.2368  0.0119% - - 0.1940  0.0160%

Frank ~ -0.5819 0.0199*  0.9008  0.0198  1.4821  0.0203*
Gumbel - - 1.1102  0.0190*%  1.1922  0.0211

Clayton - - 0.2205  0.0220  0.3843  0.0215

* Copula N
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Fig.2 The fitting of three theoretical distributions and empirical joint distribution
for flood forecasting error and precipitation forecasting error during the flood season in 2003
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Table 4 The characteristics of differentials between flood forecasting
error and precipitation forecasting error for Three Gorges Reservoir ’
during the flood seasons from 2003 to 2008
(1) ,
2003 2004 2005 2006 2007 2008
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Correlation Analysis of Precipitation Forecasting Errors

and Flood Forecasting Errors Based on Statistical Correlations

DONG Qianjin, CHEN Senlin

(State Key Laboratory of Water Resources and Hydropower Engineering Sciences, Wuhan University, Wuhan 430072, China)

Abstract: Taking the precipitation forecasting errors for the reach from Cuntan to Wanxian and inflow flood

forecasting errors for Three Gorges Reservoir as an example, the Frank copula, Gumbel copula and Clayton

copula were used to analyze the relevance formation of two forecasting errors based on discussing the statistical

correlations for the two forecasting errors, and the selection of copula function was performed on the rule of

minimum of sum square variation, then the theoretical bivariate joint distribution frequencies were compared to

the results of dependent condition. The results demonstrate that considering the correlations between the two

forecast errors has some impact on frequency of joint distribution, and on the negative correlation condition, the

calculation of the joint distribution between two forecast errors can be simplified. These results may give

guidance to the forecasting operation risk management of reservoirs.

Key words: precipitation forecasting error; flood forecasting error; statistical correlation; copula; Three Gorges

Reservoir



