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CLIMATE CHANGE DUE TO GREENHOUSE EFFECTS IN CHINA
AS SIMULATED BY A REGIONAL CLIMATE MODEL
PART I: EVALUATION OF THE MODEL SIMULATIONS

Gao Xuejie Ding Yihui Zhao Zongci
( National Climate Center , Beijing 100081)
Huang Ronghui
(Institute of Atmospheric Physics, Beijing 100080)
Filippo Giorgi

( The Abdus Salam International Center for Theoretical Physics, Trieste, Italy)

Abstract

Impacts of greenhouse effects(2 X CQ,) on climate change over China as simulated by a regional climate
model have been investigated. The model was based on RegCM2 and is nested in one — way mode within a global
coupled atmosphere ~ ocean model (CSIRO R21L9 AOGCM). Two multi — year simulations, the control run
with normal CO, concentration and sensitive run with doubled CO, concentration are conducted.

As Part I of the publications, results of control run of the CSIRO, i.e. its simulations of present climate in
China, are analyzed briefly. It shows that the model has a certain ability in the simulations of surface air temper-
ature and precipitation over China. Therefore, its results can be used as initial and boundary conditions to drive
the regional model.

Analysis of control run of RegCM2 shows that with a high resolution, the model improves the simulations
of surface air temperature and precipitation in China compared to the CSIRO model, especially for the precipita-
tion. The spatial correlation coefficient between simulated and observed annual temperature increased from
0.83 in the CSIRO to 0.92 in the RegCM?2 and for annual precipitation from 0.48 in the CSIRO to 0.65 in the
RegCM2. A similar improvement in the RegCM2 compared to the CSIRO was found in all simulated months.

The main improvement for surface temperature is that RegCM2 can simulate the fine scale structure of tem-
perature caused by topography. RegCM2 greatly improved the spatial distribution of precipitation by eliminating
the virtual precipitation center in mid — west China, which was simulated by many other GCMs. The precipita-
tion simulated by RegCM2 in north and northwest part of China is smaller than that by CSIRO which makes it
closer to the observation.

It suggests that with the good performances of climate simulations, RegCM2 can be widely used in the re-
gional climate study of China, e.g. climate change scenario simulations.

Key words: Climate simulations, Regional climate model, Evaluation.



