
A Study on Prediction of Ozone Concentration Using Photochemical Model in Busan Area
- Numerical Simulation of High Ozone Episode Using CMAQ at August 2006 in Busan -

Woo-Gon Do Jeong-Gu Jo Jae-Hun Bin and Hong-Sik Cheigh

Abstract 

Busan located in the south-east coast of Korea peninsula is surrounded by complex coastal lines and mountain, so it has
various local circulations. The ozone concentration was higher in Busan than other cities and the number of ozone warning
concentration(hourly ozone concentration exceeding 0.12 ppm) increased. To identify high ozone concentration, it is
necessary to determine urban wind field and horizontal ozone concentration. 

In this study, to understand highly ozone concentration episode at 7 August, the MM5 and the CMAQ(Community
Multiscale Air Qality Model) was simulated from 06 August to 08 August.

The meteorological input data was created by the MM5 and the emissions of CB-•≥ chemical component was generated by
CAPSS 2004 and the EPA's speciation profile. 

The result of numerical simulation was a little different with real concentration, because of limitation of simulation method
using single domain.
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Fig. 1. Annual mean variation of ozone concentration in major
cities.(unit:ppm)

Table 1. Number of frequencies exceeding hourly ozone standard(0.1ppm) during May to October at each annual(Numbers in
parentheses denote %)

Table 2 . Number of the ozone warning through 2000 to 2006

Fig. 2. The structure of the CMAQ modeling system. 

Fig. 3.  Example of the real-time air quality forecasts with
CMAQ from the National Weather Service.



Fig. 5. Daily mean variations of temperature( ), cloud
amount(1/10) and wind speed( ) on August.

Fig. 6. Synoptic weather maps at 0900 LST on 7 August.

Fig.4. Diurnal variation of hourly ozon concentration at air
quality monitoring station from 6 to 14 August 2006. 

Table 3. The list of ozone warning

Table 4. Days of exceeding hourly ozone standard(0.1ppm) on August 2006



Fig. 7. Map depicting of horizontal domain(left) and topography
of domain 4(right).

Fig. 8. Spatial distributions of Formaldehtde(left) and
NH3(right) from CAPSS(unit : moles/s).

Table 7. CAPSS emission data by district in Busan(unit : ton/year)

Table 5. MM5 configurations

Table 6. MM5 domain structure 



Table 8. CMAQ modeling configurations 

Fig. 9. Horizontal distributions of the simulated wind from
MM5.

Fig. 10. Horizontal distributions of the simulated ozone
concentration from CMAQ.






