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Abstract This paper provides a comprehensive, critical review of the most important research progress in atmos-
pheric environment modeling research in the Institute of Atmospheric Physics, Chinese Academy of Sciences (IAP/
CAS) during recent five years. Multi-scale, mixed compositions atmospheric environment models have been inde-
pendently developed or introduced, which include the global atmospheric chemical transport model, the regional and
urban air quality model. Distribution, transportation and evolution of pollutants at different spatial scales are ex-
plored with these models. Understandings of natural and anthropogenic pollutants’ transport, surface high ozone ep-
isode, and regional or urban pollution are improved. The real-time forecast model system for air quality is developed
and used in a region or cities. It is firstly concerned in China that atmospheric chemical assimilation, chemical trans-
port model ensemble forecast, ensemble estimation method for inversing modeling of pollution emissions. Data as-

similation systems for nested air quality prediction model based on the optimal interpolation approach and Ensemble
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Kalman Filter (EnKF), respectively, and a multi-model ensemble forecast system are developed, improving the

forecast skill. Some new ensemble estimation methods for inversing modeling of pollution emissions are introduced.

A prospect is given about numerical simulation of atmospheric environment.

Key words atmospheric environment, numerical simulation, air quality model
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East Asia (revised from reference [30]). MI - M8: results of eight models
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ble forecast system, and calculated from observation in Beijing
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KF assimilation analysis (revised from reference [32]): (a) Initial field; (b) forecast field
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