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Abstract

In the Seoul Metropolitan Area(SMA) photochemical air pollutants, nitrogenic compound and
particulate matters have increased substantially due to mobile sources, power plants and so on.
Therefore ‘Special Act on Seoul Metropolitan Air Quality Improvement’ was enacted on 2003 in
order to improve air quality in the SMA. According to the Special Act, Central and local
government have developed the state implementation plan(SIP) to reduce air pollutant emissions
from various local sources. One of the key elements of the SIP development is the air quality
modeling since modeling results can be used to establish emissions control strategies as well as to
demonstrate attainment of air quality goals for ozone, particulate matter, and so on. Air quality
modeling, therefore, can be usefully utilized to investigate the effects of government’s efforts
according to control strategies or measures. Using the air quality model, we can determine whether
the implementation plan should be revised or not. A number of questions, however, has been
raised concerning accuracy, consistency and transparency of modeling results because if we do
not trust modeling results, all the measures dependent on modeling becomes in vain. So, without
dealing with these questions, we can not guarantee the reliability and utilizability of air quality
modeling results.

In this study, we tried to establish standard methodology for air quality modeling in order to
ensure consistency and transparency of modeling results used in the development and evaluation

of national air policy. For this purpose, we established air quality modeling guideline to provide
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or recommend modeling procedures, vertical and horizontal domains, input data of meteorological
and air quality modeling and so on.

Keywords : air quality modeling, modeling guideline, modeling procedures, standard domain,

input data
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Table 1. Recommended air quality models

Air quality models Reference
CAMx Environ(2006)
CMAQ U.S. EPA(1998)
UAM-V Systems Applications International(1996)
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Table 2. Standard domains for meteorological modeling

Domain Center 126°E, 38°N
Coordinate System Lambert conformal conic
Standard parallel 30°, 60°
. Eastern Asia the Korea Peninsula | Seoul Metro -politan Area Honam Youngnam
Domain Name " " - ] ;
nier d27 01 nier d09 01 nier d03 01 nier d03 02 nier d03 03
Grid size and 27km 9km 3km 3km 3km
number 124x131 73%85 70x73 91x76 85%79
S.:uul Metropolital; 7
nier_d03_01 -
o]
R
2‘5 >
s B
Honal: ' 27 ‘ RgRAm
nier_d03_03

nier_d03_02

.............. [« (3 _
Pro :é?
o0 . F 2.

Figure 1. Standard domains for meteorological modeling
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Table 3. Standard domains for air quality modeling
Domain Center 126°E, 38°N
Coordinate System Lambert conformal conic
Standard parallel 30°, 60°
. Eastern Asia the Korea Peninsula | Seoul Metro -politan Area Honam Youngnam
Domain Name - - - - -
nier d27 01 nier d09 01 nier d03 01 nier d03 02 nier d03 03
Grid Size and 27km 9km 3km 3km 3km
number 118x125 67x79 60x63 85%70 79%x73
X-origin -1,579,500m -148,500m 1,500m -22,500m 112,500m
Y-origin -1,674,000m -567,000m -156,000m -450,000m -396,000m
The Kgrea Peninsula
neir. =Q1
Seoul metropolitan area
nier_d03_01
Honam
nier_d03_02
* 7
{
“ []
Figure 2. Standard domains for air quality modeling
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Table 4. Recommended meteorological models

Meteorological model Reference
MMS5 Grell et al.(1994)
RAMS Piclke ef al.(1992)
WRF Skamarock et al.(2005)
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USGS, 305 SRTM, 35
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Figure 3. Topographic altitude comparison between USGS(30s) and SRTM(3s) data

LANDUSE categries

.| W Urban and Built-up Land

| M Dryland Cropland and Pasture

M Irrigated Cropland and pasture

| W Mixed Dryland/Irrigated Cropland and Pasture

I Cropland/Grassland Mosaic
Cropland/Woodland Mosaic
Grassland
Shrubland
Mixed Shrubland/Grassland
Savanna

" Deciduous Broadleaf Forest

y| " Deciduous Needleleaf Forest

W Evergreen Broadleaf

W Evergreen Needleleaf

W Mixed Forest

W Water Bodies

| W Herbaceous Wetland

W Wooden Wetand

M Barren or Sparsely Vegetated

Figure 4. Landuse comparison between USGS(3OS) and KME(3s) data.
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