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Surface water quality and downstream transport of nutrients and pollutants are influ-
enced by the exchange between the stream and the hyporheic zone. In recent years,
the increasing awareness about this issue has led to the development of mathemat-
ical models that have improved our understanding of the hyporheic exchange pro-
cesses. However, their simplified schematization of stream environments has usually
neglected the influence of the variability of river discharge. This can be a major limita-
tion to the correct interpretation of field results, as stream discharge is often subject to
considerable changes. In this work, the effects of the unsteadiness of river flow condi-
tions on bedform-driven hyporheic exchange are investigated. A mathematical model
is presented that shows how the occurrence of a flood can substantially alter the mag-
nitude of the hyporheic exchange with respect to steady flows. The model considers
floods that do not cause significant modifications in the bed profile, but it can also be
extended to the case of major floods with higher solid transport.


