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Abstract

Alluvial fans are potential sites of potable groundwater in many parts of the world.
Characteristics of alluvial fans sediments are changed radially from high energy coarse-grained
deposition near the apex to low energy fine-grained deposition downstream so that patchy
wedge-shaped aquifers with radial heterogeneity are formed. The hydraulic parameters of the
aquifers (e.g. hydraulic conductivity and specific storage) change in the same fashion. Analytical
or semi-analytical solutions of the flow in wedge-shaped aquifers are available for homogeneous
cases. In this paper we derive semi-analytical solutions of groundwater flow to a well in multi-
zone wedge-shaped aquifers. Solutions are provided for three wedge boundary configurations
namely: constant head-constant head wedge, constant head-barrier wedge and barrier-barrier
wedge. Derivation involves the use of integral transforms methods. The effect of heterogeneity
ratios of zones on the response of the aquifer is examined. The results are presented in form of
drawdown and drawdown derivative type curves. Heterogeneity has a significant effect on over
all response of the pumped aquifer. Solutions help understanding the behavior of heterogeneous

multi-zone aquifers for sustainable development of the groundwater resources in alluvial fans.
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Nomenclature

d Aquifer thickness (m)

1, Modified Bessel function of first kind and order a

K, Modified Bessel function of second kind and order a

I Derivative of modified Bessel function of first kind and order a
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