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A model is presented for solute transport in rivers including transient storage in the
hyporheic zone. The model consists of an advection-dispersion equation for transport
in the main channel with diffusive solute transfer to the hyporheic zone. The model is
solved for instantaneous injection of a conservative tracer in an infinite uniform river
reach with steady flow, which enables to estimate the temporal and spatial evolution
of tracer concentrations downstream of the injection point. The solution is linked to
a non-linear least squares optimisation algorithm to analyse breakthrough curves and
estimate solute transport parameters. The model is applied to tracer experiments con-
ducted in the Chillan River, Chile. The fit between observations and model results is
good. Estimated values of the diffusion coefficient in the hyporheic zone agree with
values cited in literature and with the magnitude of chemical diffusion coefficients in
porous media.



