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Uncertainty analysis of surface water

and groundwater coupling simulation model based on Monte Carlo method

ZHANG Jiangwei" *, LU Wenxi"?, QU Yanguang"’, AN Yongkai"’
(1. College of Environment and Resources, Jilin University, Changchun 130021, China;
2. Key Laboratory of Groundwater Resources and Environment,
Ministry of Education, Jilin University, Changchun 130021, China;
3. JiLin Province Hydrolody and Water Resources Bureau, Changchun 130021, China)

Abstract: In order to analyze the influence of the uncertainty of the parameters on the output results of
the surface water and groundwater coupled simulation model, this paper uses the Monte Carlo method to an-
alyze the uncertainty of the surface water and groundwater coupling simulation model, and carries out the
risk assessment on the basis of the results of uncertainty analysis. In this paper, the coupling simulation
model of surface water and groundwater is established by taking the water catchment of the Yin Ma River
in the upper reaches of the Shitoukoumen Reservoir as example, and the HydroGeosphere (HGS) software
is used to solve the model. Local sensitivity analysis method is used to identify the parameters with high
sensitivity in the coupled simulation model as random variables. Then the Monte Carlo method is applied to
analyze the uncertainty of the simulation model. In order to reduce the computational load in the process of
uncertainty analysis, a surrogate model of simulation model is established by using Kriging method. The re-
sults show that the most sensitive parameters in the coupling model of surface water and groundwater are
hydraulic conductivity, porosity and Manning roughness coefficient. The Kriging surrogate model can signifi-
cantly reduce the computation load under certain accuracy. The risk assessment results show that the risk
probability of groundwater ecological environment deterioration is 6% , and the probability of surface water
environment deterioration is 15%.

Keywords: the surface water and groundwater coupled simulation model; sensitivity analysis; surrogate mod-

el; uncertainty analysis; kriging model
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