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Usmg Multlple Linear Regressmn Method to Evaluate the Impac.t of
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LI ¥ing'ruo'?, WANG Jun-xia’®, HAN/ Ting-tint'3, WANG Yao'?, HE Di*?, QUAN Wei-jun'?,
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MA Zhi—qianglﬁ ¥ d e
(1. Institate of Urban Meteorology, China Meteorological Administration, Beijing 100089, China; 2. Environmental Meteorology
Forecast Center of Beijing-Tianjin-Hebei, Beijing 100089, China; 3. College of Environmental Science and Engineering, Peking
University, Beijing 100081, China)
Abstract: Meteorological conditions have important impact on the diffusion and transport of air pollutants, thus separating and
quantifying the impact of meteorological factors is a prerequisite for evaluation of air pollution control measures. Using observation data
on SO,, NO, NO,, NO_, CO, PM, ,, PM,, and PM, as well as meteorological factors at the Chaoyang site, an urban site in Beijing,
we evaluated the impact of meteorological conditions and control measures on air quality in Beijing during APEC 2014 (from 15 October
to 30 November, 2014) by the multiple linear regression method. The simulation performance of a multivariate linear regression model
based on the parameters of meteorological factors for predicting pollutant concentration assuming constant emission conditions were
ideal, produced a range of determination coefficient (R*) of 0.494-0.783. Our results suggested that air pollution control measures
reduced the concentration of SO,, NO, NO,, NO_, CO, PM,,, PM,, and PM,, by 48.3% , 53.5% , 18.7% , 40.6% , 3.6% ,
34.8% , 28.8% , and 40. 6% , while meteorological conditions reduced the concentration of SO,, NO, NO,, NO_, CO, PM, , PM,,
and PM,) by 1.7%, -2.8%, 18.7% , 4.5% , 18.6% , 27.5% , 30.6% , and 35.6% . The combination of meteorological factors
and control measures has significantly improved the air quality in Beijing during the APEC period. Control measures played a leading
role in the reduction of SO, and nitrogen oxides, and meteorological factors played a leading role in the reduction of CO. Meteorological
factors and control measures made roughly equal contributions to the reduction of particulate matter. We also used the relative weight
method to study the contribution of meteorological factors to the pollutant concentration. The results showed that the decisive
meteorological factors on the concentrations of different pollutants were different.

Key words : multiple linear regression method ; relative weight method; meteorological conditions; air pollution control measures; the
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Table 2 Changes of pollutant concentrations and meteorological factors for the period before APEC, during APEC and after APEC
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Table 3 Meteorological conditions during the observation period
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Table 4  Multiple linear regression model fitting formula for pollutant concentrations
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Table 5 Verification and evaluation of multiple linear regression model
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Fig. 2 Time series of observed pollutant concentrations and simulated pollutant concentrations by multiple linear regression model
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Fig. 3 Normality Q-Q test diagram of multiple linear regression model
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Table 6 Evaluation of air pollution control measures during APEC
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Fig. 5 Contribution of meteorological factors to pollutant concentrations
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