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The river corridor processes component of the Watershed
Science SFA at Berkeley Lab seeks to examine how the complex
coupling of physical, chemical, and biological processes along
the river corridor of the East River in Colorado control the local
carbon, metal, and nutrient dynamics. At the largest scale the
team has shown the heterogeneity of behavior along different
reaches of the river, with reaches of similar length showing very
different changes (increases/decreases) in the fluxes of specific
species, e.g. nitrate, sulfate, DIC, and dissolved cations. The
drivers of this difference in behavior are being analyzed in terms
of the watershed functional zonation work and in terms of key
river corridors features such as floodplain wetland complexes
and the confluence of significant tributaries. Further, the
observed floodplain dynamics couple with hydrologic
perturbations to show how the size of the snowmelt hydrologic
pulse impacts the chemical contributions of the floodplain to the
river. Reactive transport modeling at the meander to reach scale
confirms how river morphology and connectivity to hyporheic
exchange exert strong influences on the degree of
biogeochemical processing and identifies particular potential
locations of concentrated activity. Further, a numerical
exploration of river sinuosity as represented by meander
amplitude is explored to further understand this impact and
present a possibility for scaling motifs. At the smallest scale, the
transformation of sulfur species from their origin as a by-product
of rock weathering to their interactions with river stage
perturbations is tracked in order to move toward a system scale
understanding of key biogeochemical cycles, highlighting the
complexity of the fundamental process that create the emergent
behavior observable at the river corridor scale.
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