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Abstract：Flood coincidence risk analysis is of great significance for reservoir operation and 

flood control. Traditional research only focuses on the coincidence of flood peak. Actually, when 

half or more than half of flood hydrographs of two rivers are overlapping, the flood event should 

be defined as flood coincidence. Thus, during the flood coincidence analysis, the whole 

hydrograph information should be considered. This study proposes a flood hydrograph 

coincidence analysis method in which flood magnitudes of two flood hydrographs and flood 

interval time are taken as three reference variables. The Pearson Type III distribution and the 

mixed von Mises distribution were selected as the marginal distributions for flood magnitudes 

and flood interval time, respectively. Then three-dimensional copula functions were used to 

establish the joint distribution of these variables. Selecting the upper Yangtze River in China as a 

study, the characteristics of flood interval time were analyzed and the coincidence probabilities 

of flood hydrograph for different return periods were calculated. Results showed that the 

selected marginal and joint distributions fitted the observed flood data well. For floods occurring 

in the Jinsha River, Min River and Jialing River, the coincidence probabilities between any of 

those rivers were higher. The coincidence probabilities between the Wu River and the other three 
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