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Abstract The air quality multi-model forecast system was introduced and its 24-h forecast performance for
meteorological parameters and PM10 daily mean concentration in Guangzhou during September 2010 was evaluated. The
results show that although wind speed is overestimated, the model system can effectively predict variation in the
meteorological parameters. All air quality models analyzed are shown to reasonably predict temporal and spatial variations
of PM10 daily mean concentration in Guangzhou. In addition, all model forecasts satisfy the performance criteria such

that mean fractional bias errors are less than or equal to =60% and 75%, respectively, and several even reached
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performance goals of less than or equal to +30% and 50%, respectively. However, all model forecasts overestimate

PM10 daily mean concentration in suburban Guangzhou while underestimating the value in the urban region. An optimal

model in this operational air quality forecast is not detected through model intercomparison. Variety in stations and

statistical indicators may result in significant differences in forecast performance for the same model. Moreover, model

ensemble based on arithmetic average does not reveal optimal forecast performance. Optimization of spatial distribution

of the emission and usage of improved model ensemble forecast methods such as weighted average, neural network, and

multiple regressions may improve forecast performance of the air quality multi-model system.

Keywords Air quality, Multi-model, PM10, Guangzhou, Asian Games
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Fig. 1 The framework of the air quality multi-model forecast system in

Guangzhou
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Fig. 2 (a) Four nested model domains and (b) spatial distribution of the meteorology and air quality monitoring stations (light and dark gray denotes suburban

and urban Guangzhou)
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Table 2 Statistical analysis of the daily mean PM10 concentration forecast performance in urban and suburban Guangzhou
in Sep 2010

MM ST BTz P %
il A [ FEAZL (mgm™) (mgm™) LIPS (mgm™) (mgm™) T35 Bk 22 T HR 7
X%  NAQPMS 298 0.080 0.115 0.24 0.072 0.035 28% 52%
CMAQ 298 0.080 0.102 0.34 0.058 0.022 14% 44%
CAMx 298 0.080 0.081 0.32 0.046 0.001 =7% 46%
AVE 298 0.080 0.099 0.31 0.055 0.019 15% 44%
ZFXyE NAQPMS 238 0.065 0.052 0.42 0.036 -0.013 -23% 49%
CMAQ 238 0.065 0.050 0.64 0.031 -0.015 -34% 47%
CAMXx 238 0.065 0.037 0.61 0.039 —-0.028 =59% 62%
AVE 238 0.065 0.046 0.59 0.033 -0.019 -35% 48%
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Guangzhou city (black line denotes normalized standard deviation, blue line denotes correlation coefficient, green line denotes normalized centered root-mean-square error)
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