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Summary. 
Water temperature plays a major role on the groundwater–surface water interaction, where surface-water temperature (T) fluctuation caused important variations on infiltration rates in streambeds. These variations are a consequence of variable density and viscosity with T. Thus, in some cases, water temperature has been pointed out as a proxy for infiltration rates estimation. In artificial recharge practices, though, this effect competes with the high infiltration rates, so that water effectively moves fast within the system, and the soil cannot ever be equilibrated with respect to temperature.

Data from a highly permeable infiltration pond (IP) located at an experimental site near Barcelona, show daily temperature and head fluctuation on surface-water. Infiltrating flow (Qout), obtained from mass balance, does not present the expected theoretical behavior of high infiltration rates due to high surface-water temperature or vice versa; furthermore, Qout temporal series seems to be out of phase with temperature. This apparently contradictory behavior is analyzed with a one-dimensional numerical model in unsaturated medium, coupled with heat transport. 

Our model indicates that the water retention curve, and correspondingly, the variations of hydraulic conductivity with depth, is key in the evaluation of infiltration rates. A sensibility analysis suggests that water temperature fluctuations might even double infiltration rates on a typical range for temperate climates. These observations should be considered when designing Infiltration Management Practices.
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