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Improvement of Land Surface Parameters Simulation Using Fengyun
Meteorological Satellite and Fusing Precipitation Data

MENG Chunlei

Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089

Abstract Satellite data is important in weather and climate research and in land surface parameter simulation and
prediction. This paper expands the application fields of Fengyun meteorological satellite data by using fused data of
precipitation and fractional snow cover to an urbanized high-resolution land data assimilation system and improves the
simulation of land surface parameters and fluxes. The fused precipitation data is used to drive the urbanized high
resolution data assimilation system and to compute the snow water equivalent. The snow cover fraction (SCF) data is
used as the forcing variable of the model. The regional simulation results indicate that SCF is crucial in the simulation of
surface albedo, land surface temperature, and land—atmosphere interaction fluxes. The soil moisture simulation results of
Miyun station indicate that the fused precipitation data are more effective than those of the global land data assimilation
system. The single site validation results of Xiaotangshan station indicate that simulation of land surface temperature and
land—atmosphere interaction fluxes can be improved by fusing precipitation and SCF data retrieved from the Fengyun
satellite.

Keywords Fengyun meteorological satellite, Fractional snow cover, CMORPH precipitation, Urbanized high-resolutin

land data assimilation system (u-HRLDAS)
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Fig. 1 Fractional snow cover from (a) FY-2D satellite and (b) u-HRLDAS assimilation system
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Table 1 Mean errors, root-mean-square errors, and
correlation coefficients between the simulated 10-cm and

u-HRLDAS

system before and after using the satellite data with

40-cm soil volumetric moisture from

observations
PRz BITRERE HRRH
10 cm GLDAS F&/K 0.36 0.38 0.745
10 cm CMORPH %7K 0.23 0.26 0.710
40 cm GLDAS B#7K 0.57 0.59 0.705
40 cm CMORPH B#7K 0.43 0.44 0.804
100 cm GLDAS [7K 0.69 0.71 0.723
100 cm CMORPH [#7K 0.55 0.56 0.920
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Table 2

correlation coefficients between the simulated sensible heat

Mean €rrors, root-mean-square €rrors, and

flux and evapotranspiration by u-HRLDAS system before
and after using fusing precipitation and satellite retrieved

fractional snow cover with observations

PR ZEK B JiRiR 2K LB
BTN 22.9 34.0 0.612
EIFING 185 24.9 0.679
WG NHT 9.9 17.7 0.784
WG I 9.3 15.9 0.605
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