Integrating Enhanced GRACE Water Storage Data into the U.S. and North American Drought Monitors

Principal Investigator: Matthew Rodell, Hydrological Sciences Branch, Code 614.3, NASA/GSFC

Project summary: The goal of this project is to integrate terrestrial water storage data derived from NASA's Gravity Recovery and Climate Experiment (GRACE) satellites into the US and North American Drought Monitors, two of the premier drought products used by governments and stakeholders to assess and minimize drought impacts. Currently, the DMs rely heavily on precipitation indices and subjective reports and lack objective information on soil moisture and groundwater storage conditions. GRACE routinely maps Earth's gravity field with enough precision to infer changes in water stored below the surface, including groundwater. Thus GRACE has great potential to improve the DMs by filling this observational gap. The value of the GRACE data can be further enhanced through data assimilation, which synthesizes the advantages of observations and numerical land surface models, enabling spatial and temporal downscaling and vertical decomposition of GRACE derived terrestrial water storage into groundwater, soil moisture and snow. These data assimilation results are now being tested as inputs to the short term and long term drought indicator "objective blends" which serve as baselines for the DMs. We expect this will lead to more accurate drought assessments, ultimately benefitting the many stakeholders who depend on these products.

End-users: Farmers, water resources decisionmakers, state climatologists, disaster aid providers, agricultural commodities traders.
Applications Themes: Water Management, Agricultural Efficiency, Energy Management, Disaster Management 
Project status and accomplishments: The effective start date of the project was approximately 1 August 2008, and we intend to submit a no-cost extension to continue the project through 30 July 2011. To date, completed and ongoing objectives include:

· Terrestrial water storage anomalies have been derived from GRACE for North American basins.

· The GRACE data assimilation system (GRACE-DAS) domain was expanded from the Mississippi River basin to all of North America.

· Soil moisture and groundwater anomalies, derived by GRACE-DAS, were evaluated using independent datasets.  

· Test cases of GRACE-based objective Drought Indicator percentiles were delivered to our partners at NOAA for experimentation as new inputs to the objective blends.

· A 60-year land surface model simulation is being configured to generate the required background climatologies of soil moisture and groundwater.

· The project has generated much interest and preliminary results have been presented at several venues including the annual meetings of the American Geophysical Union and American Meteorological Society, two meetings at the World Bank, a Group on Earth Observations (GEO) workshop, 2nd GRACE Hydrology workshop, and local meetings with representatives from the USGS and the State Department.
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Figure � SEQ Figure \* ARABIC �1�. GRACE terrestrial water storage anomalies (top left) are assimilated into a land surface model, enabling spatial, temporal, and vertical decomposition (upper right panels).  From these results we compute GRACE-based Drought Indicators expressed in percentiles relative to their historical frequency of occurrence (lower left panels). Our partners are testing the incorporation of these new indicators into the "objective blends" that serve as baselines for the Drought Monitor products (lower right).








