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The Characteristics of High Ozone Days in Busan
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Abstract

Comparing to the other air pollutants like SO,, CO, the number of exceedance of the ozone national ambient air quality
standard (NAAQS) and the ozone warning increased recently in Busan. The purpose of this study is to find out the preliminary
symptoms for high ozone days in Busan area. In order to find out the preliminary symptoms, the hourly ozone and other
air quality data at air quality monitoring stations, the hourly meterological parameters at Busan regional meteorological
observatory and the hourly total VOCs data at photochemical assessment monitoring stations were used for analysis in this
study from 2007 to 2013.

Averaged daily max ozone concentration was the highest (0.055 ppm) at Noksan and Youngsuri in the ozone season
from 2007 to 2013. The horizontal distributions of daily max. ozone including all stations in Busan at high ozone days(the
day exceeding 0.1 ppm of ozone concentration at least one station) were classified from two to five clusters by hierarchial
cluster analysis. The meteorological variables showing strong correlation with daily max. ozone were the daily mean dew
point temperature, averaged total insolation, the daily mean relative humidity and the daily mean cloud amount. And the
most frequent levels were 19 C ~ 23 C in dew point temperature, 21 MJ/m® ~ 24 MJ/m’ in total insolation on the day
before, 2.6 MJ/m> ~ 3.0 MJ/m’ on the very day, 67 % ~ 80 % in relative humidity and 0 ~ 3 in cloud amount. From
the average isopleths of peak ozone from VOCs and NOx concentration on high ozone day from 2007 to 2013 in Busan
area, it was identified that decreasing of VOCs was effective in removing ozone on all initial VOCs concentrations but
decreasing of NOx was effective in removing ozone under 0.045 ppm of initial NOx concentrations.
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Fig. 1. The number of exceedances of the NAAQS and ozone warning in Busan from 2001 to 2014.
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Fig. 2. The locations of air quality monitoring stations, meteorological observatory and photochemical

assessment monitoring stations in Busan.
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Fig. 3. The distributions of daily max. ozone concentration at each station from 2007 to 2013.
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Table 1. Average of daily mean (sum) meterological variables on ozone season from 2007 to 2013

Average of  Average of  Average of Average of  Average of Average of Average of

daily max, daily mean  daily max, Ayerage of relative total solar  atmospheric  dew point Average of
wind speed e L cloud amount
ozone temperature temperature (m/s) humidity radiation pressure temperature (10
(ppm) (v) (v) (%) (MJ/m) (hPa) ()
0.049 22.7 26.2 3.3 72.6 17.4 1001.9 17.2 6.1

Table 2. The Pearson correlation coefficient between averaged daily max ozone concentrations and
meterological variables on ozone season from 2007 to 2013

Max, Wind Dew . Relative
Temp. temp. speed point Insolation humidity Cloud Pressure
Variables on - ggers  _ jogwr  _ogewr  414%F 433%F — 419%F - 464%F - 024
the very day
Variables on skk sk stk skk sk EE3 sk S
—.229 —.134 —.105 —.365%" 24877 —.328%% - 302%* —.070%

the day before

*#* Correlation is significant at the 0.01 level, * Correlation is significant at the 0.05 level
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6. Histograms of the major meteorological variables between high ozone episode days and ozone
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Fig. 9. Ratios of average VOCs/NOx concentrations in ozone season and high ozone day on the day before

and the very day.
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