Application of CEOP EOP 3 Data to a new Data Assimilation System for Soil and Snow
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Data obtained during the Coordinated Enhanced Observation Period is used to test a new land data assimilation system currently under development at the University of Tokyo. The new land data assimilation system is used to assimilate satellite-borne passive microwave brightness temperature data to improve the prediction of soil moisture and temperature or, when the land surface is snow covered, the snow depth.

The system uses a new land surface model based on the Simple Biosphere Model, which is currently under development at the Japan Meteorological Agency. As observation operators two different radiative transfer models are used to estimate the brightness temperature for soil and snow. For a snow covered land surface, the Microwave-Emission Model of Layered Snowpack is applied and for snow free conditions the Q/h model. The data assimilation method employed is the ensemble Kalman filter technique, which is a Monte Carlo based sequential filter method.

The system was tested using data from EOP 3. The data set includes JMA-GSM model output, which is used as forcing data to drive the land surface model, satellite brightness temperature observation from the Advanced Microwave Scanning Radiometer and in-situ soil moisture, soil temperature and snow depth observation. For the soil case the CEOP Mongolia and CEOP Tibet reference sites were selected and for the snow case, the system was tested using the data from the CEOP Eastern Siberia Taiga region in Russia.

For all cases the results show that the system can estimate land surface states more reasonable than uncontrolled modeling by merging the brightness temperature observations into land surface dynamics.

