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Streambed interfaces represent hotspots for nutrient transformations because they host different microbial species,
and the evaluation of these reaction rates is important to assess the fate of nutrients in riverine environments.
In this work we analyze a series of flume experiments on oxygen demand in dune-shaped hyporheic sediments
under losing and gaining flow conditions. We employ a new modeling code to quantify oxygen consumption rates
from observed vertical profiles of oxygen concentration. The code accounts for transport by molecular diffusion
and water advection, and automatically determines the reaction rates that provide the best fit between observed
and modeled concentration values. The results show that reaction rates are not uniformly distributed across the
streambed, in agreement with the expected behavior predicted by hyporheic exchange theory. Oxygen consumption
was found to be highly influenced by the presence of gaining or losing flow conditions, which controlled the
delivery of labile DOC to streambed microorganisms.


