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To predict subsurface geochemical exports at the reach
scale and downstream river water quality, we present a scale-
aware modeling framework taking advantage of the versatility
of artificial intelligence and physics-based modeling. Our
overarching approach aims at developing a scaling
relationship between multi-directional exchanges at the
terrestrial-aquatic  interfaces (TAls) and characteristic
watershed and river landform features (e.g., sinuosity and
amplitudes of meanders, topography, residence times). To
compute multi-directional exchanges at TAls, we integrated a
river chemistry module, RiverFlotran, with the flow and
reactive transport code PFLOTRAN. To quantify subsurface
geochemical exports, we carried out three-dimensional
reactive flow and transport simulations for a 10-meander
system in the East River (western Colorado, USA) watershed
area (Figure 1). This area is located within a high elevation
catchment of the Watershed Function Scientific Focus Area
Site of Berkeley Lab. Simulation results demonstrated that
multi-directional exchanges are being influenced by river
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reducing  conditions.
Efforts are underway to
predict downstream
river water quality of the more extensive East River system
by making use of the scaling relationship developed in this
study.



