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Analysis of Temporal and Spatial Variations of Channel-Aquifer
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Abstract

Channel-aquifer interaction is one of the key hydrological processes that determine water flows in the
stream/river channel. Field measurements of channel-aquifer interaction, however, is very difficult and
costly, particularly when one intends to understand its variations across a catchment for a long period.
Hydrological simulations using a catchment model are a relatively easier and cheaper alternative provided
the model structure is appropriate for describing channel-aquifer interaction. In this study, a catchment
model called CAMEL (Chemicals from Agricultural Management and Erosion Losses) is used for
estimating channel-aquifer interaction over time and space. CAMEL is a distributed catchment model to
simulate transformation and transport processes of sediment and pollutants as well as water flows at the
catchment scale. In the model, a catchment is represented using a network of square columns each of
which is comprised of various storages of water. CAMEL explicitly simulates both surface and
subsurface processes including channel-aquifer interaction. This paper presents an application study
results of CAMEL for the Tarland Burn Catchment, a small (catchment area 52 km®) rural catchment in
Scotland, UK, demonstrating some of the channel-aquifer interaction dynamics across the catchment

during a 2-year period.
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