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How do we assess the influence of riverbed 
heterogeneity on exchange fluxes?

Input for MODFLOW-model

What is the effect of riverbed heterogeneity on 
exchange fluxes at the Aa river?

Exchange fluxes are underestimated significantly
when heterogeneity is neglected

Riverbed heterogeneity has a significant influence
on river-aquifer exchange fluxes

Conclusion:

Overview of exchange fluxes from aquifer to river for 
varying degrees of heterogeneity and ranges
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Resulting exchange fluxes:

Why do we study riverbed heterogeneity?

Study area: a 2 km long stretch of the Aa river, 
which is a typical Flemish lowland river situated
in the Nete River catchment (Belgium).
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Development of alternative for River Package which
models riverbeds more realistically

Extensive measurement campaign (Kv, Kh and ∆T) at 
very dense grid

Using multiple-point geostatistics for the simulation of
realistic fields of riverbed hydraulic conductivity

Groundwater modeling and incorporating thermal data

Simulating K for different ranges and degrees of 
heterogeneity (Sequential Gaussian Simulation).

Geometric mean of K in all scenarios is equal to K in 
original homogeneous scenario: K = 0.1 m/d.

Characterizing groundwater-surface water interaction is 
important for assesing riparian ecology, predicting flood
peaks and low flows, and assessing river water quality.   

River-aquifer exchange fluxes are mainly dependent 
on hydraulic gradient and riverbed conductivity.

In general riverbeds are modelled as homogeneous 
geological structures HOWEVER riverbed conductivity
shows a strong spatial variation and can vary over 
several orders of magnitude[1,2].

What is the influence of riverbed heterogeneity on the 
magnitude of river-aquifer exchange fluxes? 
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