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Characteristics of temporal and spatial variations of ozone and it’s influencing factor over
Xi’an during 2013—2016

LIU Song, CHENG Yan, LI Bowei, WANG Yelin, XIAO Bo, YAN Lu, LIU Shuting
School of Human Settlements and Civil Engineering, Xi’an Jiaotong University, Xi’an 710049, China

Abstract: Background, aim, and scope Ozone has attracted extensive attention due to its important roles in
air quality and ecosystem, which can be regarded as a beneficial ultraviolet shield in the stratosphere but a
harmful matter to human being at the ground level. Ozone pollution is mainly caused by excessive emission
of precursor gases such as NO, and volatile organic compound (VOC). NO, /SO, ratio in atmosphere of Xi’an
indicates that photochemical smog pollution has become one of the most important air quality problems in
this city. The goals of this study are (1) to investigate the variation of ozone concentration; (2) to identify the
influencing factors associating with ozone concentration in atmosphere of Xi’an. This work is very important
to the research of the photochemical pollution in Xi’an and western China, especially the ozone pollution.
Materials and methods Surface ozone concentrations in Xi’an were monitored using the ozone analyzer at 13
monitoring stations, from January 1, 2013 to December 31, 2016. We discussed the daily, seasonal and annual
variation of ozone, and the spatial distribution. Results The ozone eight-hour concentrations on different

stations ranged from 0 to 90 pg-m°, and the variation of which can be divided into unimodal and declining
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types. The former has the peak in the range from 30 pg-m™ to 60 ug-m ", and the latter in the range from 0 to
30 pg-m . Discussion By analyzing annual variations of motor vehicle, it was found that the concentrations
of ozone has a high correlation with NO,. We analyzed the temporal variations of ozone and the correlations
between ozone concentrations with meteorological factors in Xi’an. Conclusions The result showed that
the change of ozone has obvious daily and seasonal variation, and the concentration is on the rise. What’s
more, high concentrations of ozone are found mainly in such days with high temperature, low humidity,
and southeastly/southly wind, and the biogenic VOC from the Qinling Mountains has a huge impact on the
concentration of ozone in Xi’an. Recommendations and perspectives Our results indicate that the variation of

ozone concentration is greatly influenced by meteorological factors. In addition, preventing ozone pollution

must reduce vehicle emissions.

Key words: ozone; photochemical pollution; temporal and spatial variations; precursor gases
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