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Meteorological Characteristics of High-Ozone Episode Days
in Daegu, Korea
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Abstract : This study analyzes the surface ozone and meteorological data in Daegu for a period from 1997 to 1999. It
also investigates the meteorological characteristics of high ozone episodes. For this study the high ozone episode has been
defined as a daily maximum ozone concentration higher than 100ppb in at least one station among six air quality
monitoring stations in Daegu, Korea. The frequency of episodes is 13 days. The frequency is the highest in May and
September. The average value of daily maximum ozone concentration is 81.6ppb, and 8-hour average ozone concentration
is 58.6ppb for the high episodes. This shows that ozone pollution is continuous and wide-ranging in Daegu. The daily
maximum ozone concentration is positively correlated to solar radiation and daily maximum temperature, but negatively
correlated to relative humidity, wind speed and cloud amount. The maximal correlation coefficient to solar radiation is
0.45. The differences between high ozone episode day's daily mean meteorological value and monthly mean value are
+1.58hPa for sea level pressure, +3.45°C for maximum temperature, —5.69% for relative humidity, -0.46ms™ for wind
speed, —1.79 for cloud amount, and +3.97MJm™ for solar radiation, respectively. This shows that strong solar radiation,
low wind speed and no precipitation between 0700~1100LST are favorite conditions for high ozone episodes. It is related
to the morning stagnant condition.
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Fig. 1. Map of monitoring stations in Daegu City. The air
quality monitoring stations are operated by the Environmen-
tal Provincial Management Department. The contour interval
of topography is 200m.
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Fig. 2. The daily maximum ozone concentrations measured
at atr quality stations versus the daily average meteorologi-
cal parameters during May through September (from 1997 to
1999).
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Table 1. Cormelation coefficient (r) between daily maximum ozone concentration and daily mean meteorological factor from

1997 to 1999 (May~September) in Daegu.

Meteorological factor r P p (significance)
Solar radiation 0.4495 0.2021 0.0001
Relative humidity -0.4107 0.1687 0.0001
Cloud amount -0.4022 0.1617 0.0001
Maximum temperature 0.3067 0.0940 0.0001
Wind speed -0.2354 0.0554 0.0018
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AIR PRESSURE OF SEA LEVEL DAILY MAXIMUM TEMPERATURE
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Fig. 3. Difference between daily mean and monthly mean of high ozone episode day (air pressure of sea level, daily maximum
temperature, relative humidity, mean wind speed, mean cloud amount and solar radiation on surface), for the period from 1997

to 1999.
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Fig. 9. Variation of ozone concentration during four specified days (September 6 through 9 of 1998).
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