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Study of Springtime Nocturnal High
Concentration Ozone Events in Mt. Gwanak

Department of Atmospheric Environmental Research,
Atmospheric Measurement and Management Team

Mi-jin Ahn, Eun-han Kwon, Seong-ho Cho, Soon-hee Lee,
Seung-keun No, Seog-ju Cho, Soo-mi Eo and Kweon Jung

Abstract

This study investigated the cause of springtime nocturnal ozone enhancement on
Mt. Gwanak —whose altitude of 615 m is higher than the other air quality monitoring
stations in Seoul —from 2012 to 2014. The ozone concentration on Mt. Gwanak had
been higher than those in the urban and background stations, particularly in the
nighttime, during spring. The concentrations of springtime nocturnal ozone on Mt.
Gwanak were mostly distributed from 30~70 ppb, which was 88% of the total, with an
average of 55 ppb. The high springtime nocturnal ozone events over 90 ppb occurred
on 40 days during the 3 years, covering 14.5% of the springtime. These were
influenced by wind speed rather than wind direction. However, they were not strongly
related to the origin of the aerosol, according to the NOAA HYSPLIT backward
trajectory modeling. These results showed that the cause of springtime nocturnal ozone
enhancement on Mt. Gwanak could have been associated with not only long-range

transport, but also stratosphere-troposphere exchange of ozone.

Key words : nocturnal ozone enhancement, backward trajectory, long-range transport,

troposphere-stratosphere exchange of ozone
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Table 1. Seasonal distribution of ozone concentration(ppb) in Mt. Gwanak, Mt. Bukhan, and Jongro

Fig. 1. Five trajectory patterns inflowing to Seoul.
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Fig. 2. Monthly variation of ozone in Mt. Gwanak, Mt. Bukhan, and Jongro during 2012~2014.
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Fig. 3. Diurnal variation of ozone in Mt. Gwanak, Mt. Bukhan, and Jongro during 2012~2014.
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Fig. 4. Diurnal variation of ozone in Mt. Gwanak of different seasons during 2012~2014.
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Fig. 6. Frequency distribution of nocturnal ozone
in Mt. Gwanak during the spring, 2012

~2014.



Gwanak and
maximum
nocturn PM-10
in Jongro(ug/m')
63.2
80.8
98.8
53.6
83.6

Average of

Average of
maximum nocturn
Gwanak(m/s)
5.8
7.6
7.7
4.6
5.5

Wind Speed on Mt.

Average of
maximum nocturn
Ozone on Mt.
Gwanak (ppb)
56.5
66.9
80.5
67.3
71.3

% of total
trajectories
17.0
42.0
19.2
13.0
8.7

PM-10 in Jongro
Origin of trajectory
@ Northeast China Continent
3 East or southeast China
@ Fast Sea or south coast

@ Beljing, Shenyang
® Local

Table 2. Trajectory patterns for maximum nocturn ozone & wind speed in Mt.
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