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Analysis of the Long Term Trends of Ozone in
Seoul using Generalized Additive Model(GAM)
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Yong-suk Choi, Seoung-sung Yoo, Soo-mi Eo and Kweon Jung

Abstract

This study estimated the response of ambient ozone to individual meteorological
variables in Seoul from 2007 to 2016. In order to characterize the long-term variation
of ozone due to meteorology, the meteorologically adjusted trends of daily 8-hour
maximum ozone were obtained using the generalized additive model(GAM). The
relationships between ozone and meteorological variables were assessed after controlling
for long-term trends, day of the week, spatial and time temporal variations in the
model. The aggregate impact of meteorological variables in the models explained 36.6%
of the variance of ozone. An analysis of the marginal effects of individual variables
showed that high temperatures(above 35°C) and radiation(above 13 MJ/mz) had the
strongest correlation with ambient ozone. Other variables such as wind direction, wind
speed, water vapour pressure, precipitation and sea level pressure displayed some
correlation with ambient ozone, but their impacts in the models were less pronounced.
By including HYSPLIT-derived transport wind direction and distance in the model, the
highest incremental ozone was associated with transport winds originating from
southwest and southeast. A comparison of the meteorologically adjusted ozone trends
and unadjusted ozone concentrations suggested that the long-term trends were more

affected by meteorology than the other factors.

Key words : Ozone, Long term trends, Meteorological adjustment, Generalized Additive
Model
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Fig. 1. Map of monitoring locations used in this study. Ozone monitoring sites(red circles) and
ASOS(blue square) in Seoul, including topography features.
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Fig. 2. Long-term trends of 1-hour ozone(left panel) and 8-hour maximum ozone(right panel) for
Seoul(25 site), 2007~2016. The plot show monthly mean concentrations of ozone. The
solid red line show the trend estimate and the dashed red lines show the 95% confidence

intervals.
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Fig. 3. Partial response plots for ozone. The y-axis represents the Marginal Effects(%). The
dashed lines(red) are estimated 95% confidence intervals. The 0% value on the y-axis
corresponds to a ozone concentration of 54.2 ppb. Positive marginal % values indicate an
effect that increases ozone.
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