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Abstract

Facing significant effects of the T ibetan Plateau and many other steep mountains on the weather, especially
on the precipitation in China, a regional Eta— coodinate model (REM) has been developed since 1980s and the
REM has been popularly used not only to the summer precipitation predictions and the heavy rainfall studies but
also to related simulation studies in hydrology and environment in China since 1990s. According to distinct at
mospheric circulation and complex terrain features in China and learning from the current state— of— arts mod-
els, such as, NCEP Etamodel, MM5, ARPS, [AP-model, CMA HLAFS, et al., REM was paid much attern
tion on handling topography, moisture advection and minimizing artificial diffusion. Because of well handling
with topography and water vapor trans— portation, the REM has shown its great capabilities in capturing major
features of precipitation in the Eastern China, including the distribution of summer rain belt, heavy rainfall -
tensity and maximum rainfall location.

Based on the REM’ s framework, an advanced REM (AREM) has been developing under cooperation with
other institutes in recent years, which includes increasing resolutions in vertical and horizontal and updating
physical parameterizations. The horizontal resolution could reach about 18 km. In the vertical, the model could
be unevenly divided into 32 layers. The main physical process in AREM consists: (1) explicit prediction scheme
in cloud and precipitation; (2) modified Betts convective adjustment scheme; (3) no— local PBL parameteriza
tion scheme; (4) a two— step shape— preserving moisture advection scheme. In addition, from REM to
AREM, many attentions are paid to the coding standardization and modularization. The prelimmary version of
AREM has being used to study and predict the heavy rainfalls along the Yangtze River reaches. Real- time used
predictions in Hunan, Hubei and Anhui provinces in recent years show the great capabilities of AREM in fore
casting the heavy rainfall events over most of China region. Case studies show that the AREM captures reason
able structures and evolutions of the rainfall systems along the Y angtze River. In this study, the capability of the
AREM in predicting summer precipitation features over the Eastern China was shown by reproducing the sum-
mer rainfall from June 1 to August 30 in 2003. The AREM captures well not only the south— north movement
of rain— belt, but also the mean precipitation distribution and rainfall centers, in the summer of 2003.

In the final section, the future developments of AREM are discussed. First of all, an advanced data assim+
lation system will be developed soon. Secondly, a parallel self— nested version of AREM is necessary to run the
model in high resolution in reasonable computing time. In addition, it is planned on continually improving the
physical processes in radiation and air-land interaction to develop a new regional climate model based on current
AREM.

Key words: AREM, Summer rainfall, Numerical model, Topography and water vapor transportation.



