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Estimate of Surface Ozone Concentration on Sunny Summer Days
in Seoul Area by the Photochemical-Trajectory Model

Si-Woo Lee and Kwang-Mog Lee
Department of Astronomy and Atmospheric Science, Kyungpook National University, Daegu 702-701, Korea
(Manuscript received 18 March, 2002; accepted 18 June, 2002)

A Photochemical-Trajectory model was used to understand the production of ozone in the atmospheric
boundary layer. This model was composed of the trajectory and the photochemical models. To calculate
trajectories of air parcels, winds were obtained from the three-dimensional nonhydrostatic mesoscale model
(PSU/NCAR MMS5V2), and the results were interpolated into constant height surfaces. Numerical integration in
the trajectory model was performed by the Runge-Kutta method. The photochemical model consisted of chemical
reactions and photodissociation processes. Chemical equations were integrated by the semi-implicit Bulirsch-Stoer

method.

We performed our experiments from 21 July to 23 July 1994 during the summer time for Seoul area. During
the time of maximum ozone concentration in Seoul, four trajectories of air parcels which traveled from Inchon to
Seoul were selected. Ozone concentrations estimated by two models are compared with observed one in Seoul
area and the photochemical-trajectory model is better fitted than pure photochemical model. During the selected
period, high ozone concentrations in Seoul area were more influenced by transferred pollutants from Inchon than

emitted pollutants in Seoul.

Key words : Photochemical model, Trajectory model, photodissociation
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time for NO; — NO + O at 35° N.
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Fig. 5. Backward trajectory on July 1994. (a) From 15 LST on 23 to 19 LST on 22(trajectory A), (b) from 14
LST on 23 to 19 LST on 22(trajectory B), (¢) from 13 LST to 19 LST on 22(trajectory C) and (d) from
12 LST on 23 to 18 LST on 22(trajectory D).

Table 1. Observed mean concentration(ppb) Os, NO;, Table 2. Ratio of [VOC)/{NOx] and concentration(ppb)

and CO on 22 July 1994 at Inchon and on of [VOC] used for all trajectory
23 July 1994 at Seoul Trajectory A B C D
Area  Time(LST) O N0 ¢o [VOCYINOx]  [VOC] [VOC] [VOC]  [VOC]
Inchon 21 LST 12 23 1300 17 425 - - o
(on 22 July)
22 LST 12 25 2200 20 50 _ _ _
23 LST 10 23 2000 93 575 625 . .
Seoul 12 LST 86 31 1200 30 75 815 815 75
{on 23 July) 13 g7 103 29 1100
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