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Introduction
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Description of multi-model ensemble forecast system
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Fig.1 The framework of EMS-Beijing
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Fig.3 The distribution of PM10 emissions in Beijing
and its surrounding areas (D3) output from SMOKE model
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Fig.4 The distribution of PM10 concentration in Beijing
and its surrounding areas in August 2008 output from
NAQPMS model (The shaded areas are NAQPMS simulated,
converted to APT,and the numbers represent API observed)
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Abstract The ensemble air quality multi-model forecast system for Beijing ( EMS-Beijing) is introduced in this
paper. It includes the IAP/CAS nested air quality prediction modeling system ( NAQPMS) ,the US/EPA community
multiscale air quality (CMAQ) modeling system and the US Environ company’s three dimensional comprehensive
air quality model with extensions (CAMx). The system uses the unified meteorological field and emissions inventory
provided respectively by the fifth-generation NCAR/Penn state meso-scale model (MMS5) and the sparse matrix op-
erator kernel emissions (SMOKE). All the models adopt the same nested domains,with the same grid size and reso-
lution. The EMS-Beijing has been used for Beijing daily air quality routine real-time forecast since March 2008 , es-
pecially, successfully supporting the air quality forecast for the 2008 Beijing Olympic Games. Various ensemble
methods such as arithmetic mean and weight integration methods are compared and the results indicate that:1) the
emission inventory in August 2008 ( Olympic Games) processed by SMOKE is close to the actual,with the model
bias (MB) of each air quality model being —3% ~17% for August 2008 ; 2) the arithmetic mean ensemble meth-
od has better performance than any other single model in forecasting daily PM10 concentration; 3) according to the
daily PM10 concentration results during April-November 2008 , the weight mean integration method is better than the
arithmetic mean method , with performance increase of 61% .
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