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Abstract

Products developed in this research is a software which can transfer the type of shape (.shp) into the type of ascii
using the land cover data and the topography data in the metropolitan area of Seoul. In addition, it can calculate the
CO, flux according to distribution of plants within the land cover data. The CO, flux is calculated by the
experimental equation which is compose of the meteorological parameters such as the solar radiation and the air
temperature. The net flux was shown in about —19 ton/km? by removing CO, through the photosynthesis during
daytime, and in 2 ton/km? by producing it through the respiration during nighttime on 10 August 2004, the
maximum day of air temperature during the period of 3yr (2001 to 2004), in the metropolitan area of Seoul.

Spatial distribution of the air temperature and the wind field is simulated by substituting the middle classification
of the land cover map data, upgraded by the Korean Ministry of Environment (KME), for the land-use data of the
United States Geological Survey (USGS) within the Meteorological Mesoscale Model Version 5 (MMS5) on 10
August 2006 in the metropolitan area of Seoul. Difference of the air temperature between both data was shown in
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the maximum range of —2°C to 2.9°C, and the air temperature due to the land use data of KME was higher than

that of USGS in average 0.4°C. Also, those of wind vectors were meanly lower than that of USGS in daytime and

nighttime. Furthermore, the hourly time series of Volatile Organic Components (VOCs) is calculated by using the

Biosphere Emission and Interaction System Version 2 (BEIS2) including the new land cover data and the

meteorological parameters such as the air temperature and solar insolation. It is possible to calculate the

concentration of ozone due to the biogenic emission of VOCs.

Key words : The land cover data, CO, flux, Spatial distribution of the air temperature and the wind field, The

biogenic emission of VOCs
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Table 1. Coefficients of CO, flux based on type of the
land cover in Eq. (1).

a

b
Typeofland cover -1 (25 107 (meCO, 17 % 1079

Agriculture 5.96 3.68
Dry land 5.96 4.76
Coniferous forest 5.96 3.02
Deciduous broadleaf foreat 5.96 3.04
Nixed forest 5.96 2.02
Grassland 5.96 3.37

Data: Kondo et al. (2001).
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Table 2. Classification of the land cover map between
USGS (United States Geological Survey) and
Korean Ministry of Environment (KME).

T £ land cover Great Middle
YII:ZO b a USCGS classification classification
p by by KME by KME
Residential area
Industrial area
1. Urban Urban land Business arca .
Amusement facilities
Traffic area
Public facilities
2. Dryland crop pasture Dr'ylarild crop field
T Irrigation crop field
3. Irrigation crop pasture . L
. Agriculture  House cultivation field
5. Crop/Grass mosaic
6. Crop/Wood mosai Orchard
- LToprve 1 Other cultivation field
11. Deciduous broadleaf Deciduous broadleaf
foreat foreat
14. Evergreen needleleaf Forest Coniferous forest
forest
15. Mixed Forest Mixed forest
Grassland
7. Grassland Grassland Golf field
Other grassland
17. Herb Wetland Wetland Inland Wetland
18. Wooded wetland Coastal Wetland
Mine area
23, d
Bare groun Bare ground Other bare ground

Inland water bodies

Water bodies .
Sea water bodies

16. Water Bodies
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Fig. 1. Intercomparison of the land cover map between (a) USGS (United States Geological Survey) and (b) KME
(Korean Ministry of Environment) in the metropolitan area of Seoul.
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Fig. 2. Software for making the numerical land cover map from a image shape.
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Fig. 3. Land cover map of 1 km resolution in the metropolitan area of Seoul extracted by software of Fig. 3. Picture
within panel shows the middle classification of a image shape.
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Fig. 4. Software for calculating CO, flux form the numerical land cover map.
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Fig. 11. Codes and their locations of meteorological mo-
nitoring sites in the metropolitan area of Seoul
and its surrounding area.
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Table 3. Code and name of meteorological monitoring
sites around the metropolitan area of Seoul.

Code Name Code Name
095 Cheolwon 129 Seosan
098 Dongducheon 201 Gangwha
101 Chuncheon 202 Yangpyeong
108 Seoul 203 Echeon
112 Incheon 211 Inje
114 Wonju 212 Hongcheon
119 Soowon 221 Jecheon
127 Chungju 232 Cheonan
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Fig. 12. Intercomparisons of the hourly biogenic emission (tmole/hr) due to the land cover map data from 5 to 10
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Table 4. Names of the biosphere code within BEIS2 (Bio-
sphere Emission and Interaction System Ver-

sion 2).

Biosphere code Name
Abie Abies (fir)
Acer Acer (maple)
Alnu Alnus (European alder)
Betu Betula (birch)
Carp Carpinus (hornbean)
Casp Castanopsis (chinkapin)
Celt Celtis (hackberry)
Cham Chamaecyparis (prt-orford cedar)
Cnif BEIS conifer forest
Coru Cornus (dogwood)
Frax Fraxinus (ash)
llex llex (holly)
Jugl Juglans (black walnut)
Lari Larix (larch)
Odcd BEIS other deciduous forest
Paul Paulownia
Pinu Pinus (pine)
Popu Populus (aspen)
Quer Quercus (oak)
Robi Robinia (black locust)
Sali Salix (willow)
Taxo Taxodium (cypress)
Thuj Thuja (W. red cedar)
Tili Tilia (basswood)
Ulmu Ulmus (American elm)
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Fig. 13. Spatial distribution of the biogenic emission (g-moles/sec) at 0600 UTC (1500 LST) on 10 August 2004 in the
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