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THE EXPERIMENTS ON DIRECT ASSIMILATING ATOVS RADIANCE

Pan Ning

( Fujian Meteorological Observatory, Fuzhou 350001)

Dong Chaohua Zhang Wenjian

( National Satellite Meteorological Center, Bejjing 100081)

Abstract

T wo comparison experiments, i.e. NOAMSUA and AMSUA, were performed for simulating a very heavy
rainstorm occurring in Wuhan City and the region to its east in 21— 22 July 1998. In Exp. NOAMSUA, ra
diosonde observations were assimilated while in Exp. AMSUA radiosonde observations and brightness tem pera
tures of NOAA-15 AMSU-A channels 4- 14 were assimilated simultaneously. T hen the assimilation analyses of
the both comparison ex periments were taken respectively as initial conditions of numerical prediction model for
simulating that process. In this paper, an incremental three-dimensional variational (3D-V ar) method was used
as data assimilation method. The M M5 mesoscale model ( version 3) acted as assimilation model and prediction
model as well. T he analysis increments of Exp. AMSUA were compared with that of Exp. NOAMSUA, so did
the forecast results. The comparisons in terms of the analysis increments showed that direct assimilating the
AMSU-A brightness temperatures adjusted the temperature background of the mid and upper troposphere more
distinctly. T he result is attributed to the temperature information of the mid and upper layers in Exp. AMSUA
being enriched by the addition of the AMSU-A channels 4- 14 measurements, which could only detect tem pera-
ture above 700 hPa ex cept channel 4 detecting surface atmospheric temperature. The simulation results show ed
that the forecasts of temperature and mixing ratio of water vapor were generally better in Exp. AMSUA than in
Exp. NOAMSUA. Tt was also found that in each experiment, the simulation of the major influencing weather
systems in the heavy rainstorm process, the low-level southwest vortex and the cold shear was preferable, and
the predicted areas and grades of heavy rains somew hat fitted to the real time rainfalls. But all the precipitation
forecasts of Exp. AMSUA seem not superior to that of Exp. NOAMSUA, which may also result from few i
formation on humidity being contained in the AMSU- A measurements.

Key words: Data assimilation, Variational method, Satellite sounding radiances, Numerical simulation.



