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Exploring how rivers and their deposits distort estimates of aquifer recharge using
numerical simulations
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Deposits from meandering rivers contribute to the heterogeneity of the subsurface by channeling or
diverting groundwater flow. We propose to analyze how the evolution of a river affects this relationship
and distort estimates of recharge rates in aquifers. We use the fluvial and stratigraphic modules of the
Channel-Hillslope Integrated Landscape Development Model (CHILD) [1] to simulate the evolution and
deposits of a meandering river using simplified physical models and rules. Then, we use the fractional
packing model [2] to compute porosity and permeability from the resulting unconsolidated sediments.
Finally, we use PFLOTRAN [3] to simulate subsurface flow and groundwater age based on a homogeneous
recharge from the top. Groundwater age is a key concept to estimate recharge rates using analytical
models. Varying aggradation and incision rates of the river lead to a heterogeneous channel belt with
varying distributions of coarse deposits. If the channel belt itself funnels the flow, its heterogeneities lead
to heterogeneous groundwater ages, even at short distances. This results in varying estimates of recharge
rate over the domain (figure 1) and a significant bias even when sampling the subsurface with many wells.

Figure 1. Estimation of the recharge rate in a synthetic aquifer made of fluvial deposits.
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