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Abstract: 

Gauges rely on flow converging from the upstream catchment to a singular in-channel cross-section to measure discharge.  This approach has successfully monitored many of the world’s densely inhabited and typically heavily engineered basins for well over a century.  However, much of the globally significant discharge occurs in sparsely gauged basins with vast wetlands.  For example, fluvial systems in the Amazon and Arctic basins sum to about one-third of the global freshwater discharge to the oceans.  More importantly, non-channelized and diffusive flow conditions across a majority of the world’s floodplains and wetlands limit the effectiveness of singular gauging stations.  Instead, laterally-spatial measurements are required to characterize these hydrologic processes, rather than cross-sectional point observations.  Remote sensing, therefore, should allow observations of floodplain and wetland processes not currently feasible with ground-based measurements.  Lacking these observations, questions remain regarding the changes in wetland storage, the global magnitude of biogeochemical fluxes from wetlands, sediment transport between channels and floodplains, flooding hazards, and the role of these processes in the global hydrologic cycle.


Our River & Wetland Processes Working Group is charged by NASA’s Terrestrial Hydrology Program to define the potential of satellite-based observations to answer these questions.  Great progress has been made during the past decade for remotely measuring water heights with radar altimetry and inundation area beneath cloud and canopy cover with synthetic aperture radar (SAR).  In fact, promise is evident from emerging technologies such as interferometric SAR for measuring changes in water levels and from both Doppler lidar and along-track interferometric SAR approaches for measuring flow velocities.  Presently, however, each method has limitations primarily related to temporal and spatial resolution.  Fortunately, we believe these restrictions are limited in scope and will soon be alleviated.  Our working group welcomes new members interested in these problems.

