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Study on Characteristics of Environmental Pollution and Methods of Air Quality Prediction During Heating
Period in Handan City. SONG Xiao-hui', DU Liang-liang', LI ]ian—dongz‘@ , CHENG Xiao-dan®, ZHANG Jun'
(1. Handan Meteorological Bureau, Handan 056001, China; 2. Institute of Atmospheric Physics, Chinese Academy of
Sciences, Beijing 100029, China; 3. Handan Environmental Monitoring Center of Hebei Province, Handan 056000,
China)

Abstract: This study investigated characteristics of air quality and environmental meteorological conditions during heating
period in Handan City of Hebei Province using local environmental and meteorological data, and statistically forecasted
mass concentrations of six pollutants with regression and back propagation ( BP) neural network methods. The results show
that the air quality index (AQI) of PM,,, PM,,, SO,, CO (95) and NO, are highest in winter and lowest in summer, as
opposed to the 0, -8(90) AQI. During heating period, local primary pollutants are PM, s and PM,,, and the AQI of
abovementioned pollutants are higher than the annual average except for 0,8 (90). Compared with no-heating period,
during heating period precipitation amount and surface air temperature are lower, weak wind occurs more frequently, and
local inversion temperature and static stability index are obviously higher. The worst environmental conditions occur in Jan-
uary and the worse time is early morning, especially in 5-7 am. The mass concentrations of primary pollutants are positive-
ly correlated with their individual mass concentrations, inversion temperature, dew point temperature and mixing layer
height in the previous day, but negatively correlated with air temperature, wind speed, visibility and mixed layer height.
The results further show that the skill on forecast of pollutant mass concentration with the BP neural network method is bet-
ter than those with the linear regression method, and the BP neural network method can be applied to the air quality pre-
diction in Handan City.

Key words: Handan; heating period; air quality; environmental meteorological conditions; BP neural network
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Fig.1 Location map of meteorological and air

quality monitoring sites in Handan City
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Table 1 Meteorological conditions during heating, non-heating and annual periods in Handan City during 2013-2016
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Table 2 Mean inversion temperature and static steady weather index during heating, non-heating and annual periods in
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terparts predicted by linear regression and BP neural net-
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