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Abstract

The trends of the criteria air pollutants’ concentrations over Seoul are reviewed, relative contributions of major
sources are discussd, and directions for future air quality management are suggested. It was shown that the yearly
average concentrations of the criteria air pollutants except nitrogen dioxide and ozone have decreased significantly
over the last three decades. Though the concentration of nitrogen dioxide has not decreased, the concentration of NO,
has decreased significantly. The major reason for the reduction of the criteria air pollutants has been strict govern-
ment regulations such as establishment of strict emission standards and switch to cleaner fuels. However, it is not
clear the major reason (s) for the reduction of the PM,, concentration. It is suggested that to further reduce the con-
centrations of secondary air pollutants such as ozone and PM, s, understanding the major chemical pathways for
them is essential. In addition, influence from outside Seoul should be quantified and effectively controlled.

Key words: Seoul, Criteria air pollutants, Vehicular emission, Photochemical reactions, Transport from outside
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Table 1. History of the national ambient air quality standard for criteria air pollutants in Korea (adapted from MOE,

2011).
Year 1983 1991 1993 2001 2007 2010

. 0.03/year** 0.02/year

ur Dioxide (ppm .14/day .05/day
Sulfur Dioxide (ppm) %255/};632 s 0.14/day** 0.05/d s s

' Y 0.25/hour** 0.15/hour

. 8/month 9/8hours
Carbon Monoxide (ppm) 20/8hour S 25/hour S S S
0.05/year 0.03/year
Nitrogen Dioxide (ppm) 82;/%33: S 0.08/day S 0.06/day S
’ 0.15/hour 0.1/hour
150/year
TSP 300/day S S
,Iz’/la;gl;ate PM 80/year** 70lyear 50/year s
10 - - 150/day** 150/d 100/d
(ug/m’) > > > -
5 ywr* * k%
PM;5 - - - - - 50/day****
0.02/year 0.06/8hours

Ozone (ppm) 0.Y/hour S 0.Y/hour S S S
Lead (ug/m®) - 1.5/3months S 0.5/year S S
Benzene (ug/m®) - - - - Slyear*** S
Tota hydrocarbon (ppm) 1?6//);::; S - - - -

*From 1978; **From 1995; *** From 2010; ****From 2015. ‘'S’ means the same as the existing value and * —’ means no standard.
Standards for hour base values: 99.9 percentile value of one-hour average value should not exceed the standard value and 99 percentile value of eight- or

24-hour value would not exceed the standard value.

Table 2. Analytical methods for the criteria air pollutants
(MOE, 2011).

Method

Pulse U.V Fluorescence Method
Non-Dispersive Infrared Method
Chemiluminescent Method

Species
Sulfur dioxide (SO,)

Carbon monoxide (CO)
Nitrogen dioxide (NO,)

Ozone(Os) U.V Photometric Method
PM-10 B-Ray Absorption Method
Lead (Pb) Atomic Absorption Spectrophotometry
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Fig. 1. Trend of the yearly average ambient concentrations of sulfur dioxide, carbon monoxide, TSP, and lead in Seoul

between 1980 and 2010.
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Fig. 2. Trend of the yearly average ambient concentrations
of benzene in Seoul between 2006 and 2010.
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Fig. 3. Trend of the yearly average ambient concentrations of nitrogen dioxide, the oxides of nitrogen, and number of

vehicles between 1980 and 2010.
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