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Abstract: An observing system simulation experiment (OSSE) is used to evaluate different

observing strategies of terrestrial freshwater and to help create a mission planning tool with a

particular focus on the coupled snow-soil moisture-vegetation system at the land surface. The

NASA Land Information System (LIS) is used to model the spatiotemporal dynamics of the

hydrologic cycle. LIS is then linked to the Trade-space Analysis Tool for Constellations (TAT-C)

in order to provide a realistic view of land surface conditions as seen by a given space-borne

sensor that is then used to generate synthetic, space-borne retrievals of snow, soil moisture,

and vegetation. The merger of LIS with TAT-C enables the simulation of different mixtures of

space-borne sensors designed to explore the trade-off in scientific utility related to passive

microwave radiometry, microwave RADAR, and optical LiDAR. An ensemble-based data

assimilation framework is employed to systematically merge the land surface model with the

space-borne retrievals of snow, soil moisture, and/or vegetation. The results from the OSSE

enable systematic comparisons across a wide range of different observing system strategies.

The end result of this project will be a framework to help decide how to harness the information

content of Earth science mission data in order to best characterize the spatiotemporal dynamics

of freshwater in the natural environment.
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