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WANG Jia-ying'?, ZENG Le-wei’, ZHANG Wei-hao'", LU Xiao-pu®, GUO Hai?,
FU Ping-qing’, HAN Li-hui* and ZHOU Ying*

1. School of Resource and Environmental Sciences, Wuhan University, Wuhan 430072, China;

2. Department of Civil and Environment Engineering, The Hong Kong Polytechnic University, Hong Kong, China;

3. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese
Academy of Sciences, Beijing 100029, China;

4. College of Environment and Energy Engineering, Beijing University of Technology, Beijing 100124, China

Abstract: To investigate the characteristics and causes of ozone (O;) pollution in Beijing, continuous
measurements of meteorological parameters, O;, nitrogen oxide (NO,) and carbon monoxide (CO) were conducted
at an urban site in Beijing from July 15 to August 10, 2017. In addition, offline one-hour whole air samples were
collected on 7 selected days (i.e. 20 and 30 July, and 1 and 4-7 August 2017) to analysis volatile organic
compounds (VOCs) and oxygenated VOCs (OVOCs). The results indicated that Beijing suffered from severe O;
pollution, with the O; episodes accounting for 51.8% of the whole sampling period. In general, high O; days were
associated with high temperature, low relative humidity, low pressure, and high levels of precursors (i.e. VOCs,
CO and NO,). On the VOCs sampling days, high O3 episodes were predominantly controlled by the Western
Pacific Subtropical High or uniform pressure field (weak high pressure). Furthermore, air masses from Hebei,
middle Inner Mongolia and eastern Mongolia, passing by Baoding and Zhangjiakou, partially contributed to the

observed O; in Beijing. The average regional contribution to O; accounted for 16%—37%, with a maximum of 53%.
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The sensitivity analysis revealed that O; formation in Beijing was mainly sensitive to VOCs, especially
anthropogenic VOCs (AVOCs). This study indicated that effective control of AVOCs emissions in Beijing and the

surrounding cities may help to reduce O; levels in Beijing.

Key words: ozone; volatile organic compounds; regional transport; photochemical reactions; Beijing city
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Table 2 Comparison of meteorological conditions and air pollutant concentrations between O3 episode and normal days during the sampling period

03754 H O IEH H
EHME 95% & {5 X [H] EHME 95% E {5 X[

B (C) 29.1 0.4 27.6 0.4
AR (%) 57 2 63 2
JEIRBREE (W/m?) 299.98 95.47 226.73 69.75
K (m/s) 1.0 0.1 0.8 0.1
SJE (hPa) 996.4 0.4 999.5 0.5
NO (mm®*/m®) 9.52 0.14 8.54 0.17
NO, (mm*/m?) 34.40 0.90 28.62 0.98
03 (mm*/m?) 50.43 3.57 33.79 2.41
CO (mm*/m®) 651.39 28.11 598.87 21.72
TVOCs (mm*/m®) 26.77 2.93 21.50 2.42

¥ TVOCs J B KAV EY), 1245 VOCs Il OVOCs; TVOCs MIZEititE 2y 2017 4E 7 H 20 H. 30 HM 8 A 1 H. 4~7 H, HALFE T
GiittiE g 2017457 A 15 HE 201748 A 10 H

(a) (b)

[ sl

0 90 270
I AN 931,06 0.09 0.12 0.15
225 g

270

180

DO00OEOm

3 WLINIE] O3 75 4% H (a)FIIE R H (b)Y X a] BB 5]

Fig.3 Wind rose plots during Os episode days (a) and normal days (b) over the whole sampling period
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