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Abstract A primary issue for applying a regional climate model is the computational domain design, where localiza-
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tion is necessary to optimize the model performance. This study focuses on the domain optimization for application of
the Climate - Weather Research and Forecasting Model (CWRF) . developed by Illinois State Water Survey, Univer-
sity of Illinois at Urbana-Champaign, in China through physical process understanding and numerical sensitivity
study. First, correlation analysis of observational data is conducted to identify the key regions of large-scale circula-
tion processes that govern China precipitation variations, and two observational reanalysis data are compared to de-
termine the poor areas where large forcing data errors or uncertainties occur. The optimal domain is chosen such that
the lateral boundary buffer zones contain the key process regions and avoid the poor data areas to accurately integrate
the planetary and synoptic forcing signals while enabling the CWRF to realistically generate its own mesoscale circu-
lation within the domain interior. This domain choice is then evaluated by a sensitivity study of the CWRF ability in
simulating the 1998 summer extreme flood in China. It is demonstrated that the CWRF using the optimal domain
most realistically reproduces the observed precipitation temporal evolutions and spatial patterns. The performance,
however, is substantially reduced when the southern buffer zone extends to the Tropics where large driving data er-
rors exist, and further degraded if the western and eastern buffer zones are also positioned away from the key

process regions. The result indicates the great importance of the domain design in the regional climate modeling.

Key words regional climate model, CWRF, buffer zone, domain optimization, precipitation
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Correlation coefficients (X 10) between precipitation averaged over China and circulation fields from Jun to Aug: (a) 200-hPa zonal

wind (U200); (b) 925-hPa relative humidity (RH925); (c¢) 850-hPa zonal wind (U850); (d) 850-hPa meridional wind (V850). Solid

(dashed) lines represent positive (negative) values, light (dark) shadings indicate the correlations are over the 0. 05 (0. 01) confidence level
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Fig. 3 Correlation coefficients (X10) between the NRA and ERA summer (Jun - Aug) circulation fields during 1979 - 2001 (a) RH925;
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Table 1 Simulated precipitation percentage biases, temporal correlation coefficients and root-mean-square errors in 1998 over dif-
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Fig. 5 Spatial distributions of monthly mean precipitation for observations and simulations over different model domains in 1998
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Fig. 6 Region-averaged daily rainfall variations during May — Aug 1998 for observations and simulations over different model domains: (a)

North China; (b) the Yangtze River basin; (¢) South China
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