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Concentration Characteristics of PM, ; in Beijing During Two Red Alert Periods

CHENG Nian-liang' >, ZHANG Da-wei' ", CHEN Tian*, SHI Ai-jun', SUN Feng', LIU Bao-xian', ZHOU Ben-
dong', WANG Qin', LI Qian', WANG Xiao-ju', JIANG Lei', MENG Fan®""

(1. Key Laboratory of Airborne Particulate Matter Monitoring Technology of Beijing, Beijing Municipal Environmental Monitoring
Center , Beijing 100048 , China; 2. College of Water Sciences, Beijing Normal University, Beijing 100875, China; 3. Chinese Research
Academy of Environmental Sciences, Beijing 100012, China; 4. Beijing Environmental Protection Bureau, Beijing 100048, China)

Abstract; Variations of PM, 5 concentrations and effects of pollution control measures during two red alert periods in 2015 in Beijing
were analyzed based on atmospheric pollutant monitoring data. The results showed that during the first red alert, the highest hourly-
averaged PM, ; concentration occurred at 19:00 on 9th December with a value of 282 pg-m ™ and the highest hourly PM, ,
concentration appeared at Yongledian station which is near the southeast border of Beijing, with the peak concentration of 496 pg-m ™.
During the second red alert, the highest hourly-averaged concentration of PM, ; occurred at 20 ;00 on 22th with a value of 421 pg+-m .
The highest hourly PM, s concentration was monitored at Liulihe station which is near the southwest border of Beijing, with the peak
concentration of 831 pg-m ~*. During the duration period of both red alerts, the concentrations at the southern stations were higher than
those at downtown stations and the PM, ¢ concentrations at northern stations were found to be the smallest. The difference between these
two red alerts was that during the second red alert, the PM, ; concentrations in southern Beijing were significantly higher than those in
the northern area, while the magnitude of this south-to-north gradient was much smaller during the first one. During the second red
alert, up to 93% of Beijing area showed an average PM, ; concentration of above 150 pg-m ~*, which was much larger than that in the
first one. The meteorological conditions during the two red alerts were both not conducive to the spread of pollutants. Formation of
secondary pollutants and regional pollutant transport existed as well. Though the stagnant weather conditions were in favor of the
development of severe pollution, large regional-wide pollutant emission was the main reason for these two heavy air pollutions in
Beijing. PM, ; concentrations were decreased by 20% -25% after the implementation of emergency response measures, which showed
the significance of emission reduction in air pollution control.

Key words:PM, . ; Beijing;pollution control measures;red alert;heavy air pollution
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Fig. 1 Distribution and classification of pollutants observation sites
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Table 1  Variation of PM, 5 and meteorological elements during the two air pollution red alerts in Beijing

iH 12-05 12-06  12-07  12-08 12-09 12-10 12-18 12-19 12-20  12-21  12-22  12-23
W EY mE REE WA WIE S BRSO ®ERT ®E SRR E S &K WE S RIEAD
500 hPa JE#37 s MR mYTSR S T RE MR WX MERT RPESGR REET IRPEOR
AQI 77 174 232 296 297 128 81 168 249 281 349 312
S0,/ pg m~* 16.8  32.0 36.3 200 327 151 17.8 294 26.7 22.7 29.3 214
NO,/pg-m~? 61.0  87.5 92.7 9.7 941 522 642 871 100 1038  103.1  105.0

PM, 5/pg m ™ 50.2  131.7  181.3  245.8 246.2

96. 8 58.6 127.1  198.9 230.2 298. 4 261.1
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Fig. 2 Temporal and spatial distribution of observed PM, s in Beijing during the two air pollution red alerts
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Fig. 3 Variations of PM, 5 concentrations and meteorological elements in Beijing during the two air pollution red alerts
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Fig. 5 Extreme value and cumulative hours over heavy pollution at different stations in Beijing during the red warning period
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