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Abstract. The spatial distribution of groundwater fluxes through a 

streambed can be highly variable, most often resulting from a 

heterogeneous distribution of aquifer and streambed permeabilities along 

the flow pathways. Using a groundwater flow and heat transport model, 

we defined four scenarios of aquifer and streambed permeability 

distributions to simulate and assess the impact of subsurface 

heterogeneity on the distribution of groundwater fluxes through the 

streambed: (a) a homogeneous low-K streambed within a heterogeneous 

aquifer; (b) a heterogeneous streambed within a homogeneous aquifer; 

(c) a well connected heterogeneous low-K streambed within a 

heterogeneous aquifer; and (d) a poorly connected heterogeneous low-K 

streambed within a heterogeneous aquifer. The simulation results were 

compared with a base case scenario, in which the streambed had the 

same properties as the aquifer, and with observed data. The results 

indicated that the aquifer has a stronger influence on the distribution of 

groundwater fluxes through the streambed than the streambed itself. 

However, a homogeneous low-K streambed, a case often implemented in 

regional-scale groundwater flow models, resulted in a strong 

homogenization of fluxes, which may have important implications for the 

estimation of peak mass flows. The flux distributions simulated with 

heterogeneous low-K streambeds were similar to the flux distributions of 

the base case scenario, despite the lower permeability. The representation 

of heterogeneous distributions of aquifer and streambed properties in the 

model has been proven to be beneficial for the accuracy of flow 

simulations.
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