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Probability distribution calculation of the sum of hydrological random variables

based on Copula function approach

SONG Songbai] , WANG Xiaojun2
(1. College of Water Resources & Architecture Engineering, Key Laboratory for Agricultural Soil and Water Engineering in Arid Area of Ministry
of Education, Northwest A & F University, Yangling 712100, China;
2. Key Laboratory of Hydrology—Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: The distribution probability calculation of the sum of hydrological random variables is a key con-
tent for the design flood in regional composition and the design flood in downstream area of cascade reser-
voirs. It is also important for planning, designing and management of water resources projects in down-
stream area of cascade reservoirs, and evaluating urban flood risk. But probability distribution of the sum
of random is derived by two dimensional random function distribution, its marginal distributions must have
the same type probability distribution, and the applications are limited in practical. In this study, based on
the probability distribution definition of the sum of two dimensional random variables, a probability distribu-
tion calculation model of the sum of two dimensional dependent random variables was proposed by using of
Copula function and mathematical transformation. This model was also extended to calculate probability distri-
bution for the sum of two dimensional dependent random variables with Gamma and P-1Ill marginal distribu-
tion, respectively. The proposed model, which expressed as an integral of one dimensional conditional Copu-
la, can overcome shortcomings of information distortion in data transformation process of probability combina-
tion discrete summation method, and the same type marginal distributions. Taking the 3h flood volumes of
downstream area of the Qingjiang cascade reservoirs as an example, the proposed model calculation method
and procedures were given. It also indicates that the model in this paper can provide some basic theories
for the design flood region composition and design flood of downstream area of cascade reservoirs.

Keywords: dependent; sum of random variables; probability calculation; Copula function; Qingjiang water-

shed
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