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Groundwater is considered to be one of the most important water resources especially in 
areas where surface water resource, is not sufficient. However, utilizing this important ground
water resource requires a complete understanding of the groundwater flow behavior within the 
subsurface formations. The assumption of considering the subsurface formation as homoge
neous media has been proven to be un-realistic. Therefore, the subsurface formation has to 
be considered as a heterogeneous structure in investigating the groundwater flow behavior. In 
addition, full understanding of the impact of the subsurface heterogeneous formation on the 
groundwater flow behavior is very essential in safe utilization of this important water resource. 

The current study investigates the impact of two subsurface heterogeneous correlated hy
draulic properties on the stochastic behavior of a two-dimensional unsteady well drawdown in 
a confined aquifer. In addition, the presented study compares the impact of two subsurface 
heterogeneous cases. The first case considers two subsurface correlated hydraulic properties 
{current study), while the second case considers the heterogeneous subsurface hydraulic con
ductivity only. The two hydraulic properties considered in the current study are the subsurface 
hydraulic conductivity and storativity. The Monte Carlo stochastic approach is used in this 
study to perform various numerical computations required to assess the investigated problem. 
The results obtained from this study showed how important it was to consider and understand 

the heterogeneous subsurface formation and its impact on the groundwater flow behavior, since 
the two-dimensional unsteady well draw-down was greatly affected by the degree of hetero
geneity and the correlation structure of the subsurface hydraulic properties. 
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1. INTRODUCTION

Water scarcity all over the world urged the scientific community to investigate 

the various most accurate approaches for exploitation of any water resources. 

Ground water is very important water resource in the areas where surface wa-
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