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Characteristic analysis and uncertainty assessment of joint distribution

of flow and sand in Jinghe River basin

MA Chuanhui, HUANG Qiang, GUO Aijun
(State Key Laboratory of Eco—hydraulics in Northwest Arid Region of China,,
Xi’an University of Technology, Xi’an 710048, China)

Abstract: The flow and sediment are non-independent two-dimensional random variables, so it is very nec-
essary to carry out joint probability analysis of flow and sediment in order to realize the scientific manage-
ment scheme of flow and sediment. In the joint probability analysis, the limited flow and sediment sample
size would induce quantile estimation uncertainty in bivariate probability analysis. Based on Monte Carlo
method, this paper presents the quantitative uncertainty evaluation method of bivariate quantile estimation
in the Jinghe River basin. The flow and sediment joint distribution model is established based on Copulas
function and the most likely realizations of bivariate quantile estimation are derived. The Monte Carlo sam-
pling method is used to analyze the influence of sample uncertainty of bivariate quantile estimation,and the
confidence region of bivariate quantile estimation is calculated. The results demonstrate that when the OR re-
turn period is 20 years, the 95% confidence region of bivariate quantile estimation shows greater uncertain-
ty. It is a great challenge to determine the quantile estimation of river basin engineering design. The uncer-
tainty of bivariate quantile estimation increases with the increase of the joint return period level.

Keywords: Copula function; Joint return period; Monte Carlo; Most likely combination; Jinghe River basin
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