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Exploring the Severe Haze in Beijing During December, 2015 : Pollution Process

and Emissions Variation

XUE Yi-feng'’, ZHOU Zhen', NIE Teng', PAN Tao'**, QI Jun', NIE Lei', WANG Zhan-shan®" , LI Yun-ting’,
LI Xue-feng', TIAN He-zhong’’

(1. National Engineering Research Center of Urban Environmental Pollution Control, Beijing Municipal Research Institute of
Environmental Protection, Beijing 100037, China; 2. Beijing Municipal Environmental Monitoring Center, Beijing 100048, China;
3. State Key Joint Laboratory of Environmental Simulation and Pollution Control, School of Environment, Beijing Normal University,
Beijing 100875, China; 4. School of Environmental Science and Technology, Tianjin University, Tianjin 300072, China; 5. Center of
Atmospheric Environmental Studies, Beijing Normal University, Beijing 100875, China)

Abstract: Severe haze episodes shrouded Beijing and its surrounding regions again during December, 2015, causing major
environmental and health problems. Beijing authorities had launched two red alerts for atmospheric heavy pollution in this period,
adopted a series of emergency control measures to reduce the emissions from major pollution sources. To better understand the pollution
process and emissions variation during these extreme pollution events, we performed a model-assisted analysis of the hourly observation
data of PM, ; and meteorological parameters combined with the emissions variation of pollution sources. The synthetic analysis indicated
that; (D Compared with the same period of last year, the emissions of atmospheric pollution sources decreased in December 2015.
However, the emission levels of primary pollutants were still rather high, which were the main intrinsic causes for haze episodes, and
the unfavorable diffusion conditions represented the important external factor. High source emissions and meteorological factors together
led to this heavy air pollution process. 2 Emergency control measures taken by the red alert for heavy air pollution could decrease the
pollutants emission by about 36% and the PM, 5 concentrations by 11% to 21% . Though the implementation of red alert could not
reverse the evolution trend of heavier pollution, it indeed played an active role in mitigation of PM, ; pollution aggravating. (3 Under
the heavy pollution weather conditions, air pollutants continued to accumulate in the atmosphere, and the maximum effect by taking
emergency measures occurred 48-72 hours after starting the implementation, therefore, the best time for executing emergency measures
should be 36-48 hours before the rapid rise of PM, ¢ concentration, which requires a more powerful demand on the accuracy of air
quality forecast.

Key words :heavy air pollution; red alert; emission inventory; meteorological conditions;emergency control measures
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Fig. 1 Locations of air quality monitoring sites in Beijing
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Fig. 2 Triple-nested domain for simulation of the model system
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Fig. 5 Comparison on daily emissions of primary air pollutants

in Beijing duing the heating season of 2015 and 2014
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Fig. 6 Comparison on air pollutants emissions in Beijing during December, 2015 and 2014
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Table 1  Correlation coefficients among concentration
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Fig. 7 Spatial distribution of the emission reductions during red alerts in Beijing
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