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The Assessment of Air Quality Monitoring Network
Considering the Change of Various Environmental Factors
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Abstract

This study was conducted to understand the change of spatial environmental factors including populations, air
pollution source and land-use in Busan, during the period of 1995 and 2004. Firstly, the grids (5 km X 5 km) were
divided using the TM coordinates of Busan and the statistical data of populations and land-use were marked on
each grid during studying period. Secondly, the SO,, NO, and O; concentrations of areas where air quality
monitoring station was not established were estimated on the basis of these air pollutants measured at close air
quality monitoring station by kriging method. In order to understand spatial change of air pollution and to
investigate duplication and reduction of existing stations, semivariogram, correlation and cluster analysis were
carried out.

This study showed that the population increased in 2004 only on 8 grids compared to in 1995. The spatial change
of 8O,, NO, and O; was investigated by semivariogram in Busan area. As the results of semivariogram, the spatial
change of SO, become smaller and simpler, while that of NO,, O; become larger and more complex in 2004 than in
1995. According to the result of correlation and cluster analysis, the reduction of measurement item or the
relocation of air quality monitoring station can be needed in the high dense grid area.

Key words : Air quality monitoring network, Spatial change, Semivariogram, Relocation
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Fig. 1. The air quality monitoring network in Busan, 2005.
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Table 1. Purpose of air quality monitoring network and measurements in Korea.

Purpose operating

Pollutant variables

Reg“:]‘ﬁ] 4T Provide a database for compliance with air quality S0,, CO, NOx, PM-10, O;, WD, WS,
quatity standards in urban, etc. Temp., RH
monitoring
Regional
background Provide a database for identifying background air S0,, CO, NOx, PM-10, O;, WD, WS,
air quality quality in urban area Temp., RH
General monitoring
monitoring National
background  Provide a database for identifying national background S0O,, CO, NOx, PM-10, O;, WD, WS,
air quality air quality and assessing flow in or out of pollutant Temp., RH
monitoring
Traffic . . . . S0,, CO, NOx, PM-10, O;, WD, WS,
. . Provide a database for assessing exposure impacts in near
air quality roadway environments and determine long-term trends Temp.
monitoring y g *If necessary Pb, PM2.5, HC, Traffic
Toxic Provide a database for assessing potential toxic hot VOCs (Benzene,Toluene 13 species)
air quality spots to protect human health and aid in determining PAHSs (Benzo (a)anthracene 7 species)
monitoring source-receptor relationships in urban, industrial complex
Heavy metal Provide a database for assessing heavy metals to protect Pb, Cd, Cr, Cu, Mn, Fe, Ni
y m human health and aid in determining source-receptor % Al, Ca, Mg : additional variables
monitoring . S . . .
relationships in urban, industrial complex during the yellow sand
. . Provide a database for assessing high ozone in urban and  NOx, NOy, PM-10, PM-2.5, Os, CO,
Photo-chemical . T - . . ;
air qualit identifying ozone precursors (i.e., volatile organic VOCs (ethane etc. 56 species), WD, WS,
quatity compounds (VOC) and nitrogen oxides (NOx) which Temp., RH, Radiation, UV, Precipitation,
monitoring
react to form ozone) Pressure, Carbonyl compounds
Special z z
mogie:)'gn Dry : PM-2.5, CI~, NO,™~, SO, NH,",
& 4 , o , . Na*, K*, Ca®*, Mg?*
Acid rain Provide a database for identifying atmospheric deposition ) _ ~ . . .
monitoring amounts and trends Wet : pH, Clz ’ NO32 - 80,7, NH“ - Na,
K*, Ca®*, Mg?*, conductivity,
Precipitation
.GIOba] Provide a database for identifying global warming and
air quality . . CO,, CFC(-11,-12,-113,-114), N,O, CH,
L ozone depletion result from air pollutants
monitoring
Visibility Provide a database for identifying visibility in urban and Visibility, PM-2.5

assessing sensible air pollution
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Table 2. Yearly air poliution in Busan.

Year S0, NO, 0, CO  PMIO
(ppm)  (ppm)  (ppm)  (ppm)  (ug/m’)

1991 0038 0019 0017 15

1992 0033 0023 0014 15

1993 0028 0023 0015 1.1

1994 0023 0025 0014 13

1995 0023 0024 0014 1.6 73

1996 0022 0027 0016 1.0 76

1997 0018 0031 0020 1.2 68

1998 0015 0028 0019 1.0 67

1999 0014 0024 0022 1.0 65

2000 0010 0019 0022 1.1 62

2001 0008 0024  0.022 0.9 60

2002 0.007 0030  0.025 0.7 69

2003 0006 0029  0.024 0.7 55

2004 0007 0026  0.023 0.6 60

Source: Ministry of Environment Republic of Korea, 2005 Environ-
mental Statistics Yearbook
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Table 3. Frequency of exceed air quality standards in Busan, 2004.
SO, NO, PM10 04 Co
Site 0.15ppm  0.05ppm  0.15ppm  0.08ppm  150pg/m®  0.1ppm 0.06 ppm 25 ppm 9 ppm
/lh /24 h /lh /24h /24h /1h /8h /1h /8h
GB(B) 0 0 0 0 4 0 3 0 0
DY (R) 0 0 0 0 4 3 16 0 0
GI(D) 0 0 0 0 1 1 11 0 0
DC(R) 0 0 0 0 1 0 29 0 0
IN(D) 0 0 0 0 6 1 8 0 0
JP(B) 0 0 0 0 3 5 15 0 0
YS(R) 0 0 0 0 5 0 8 0 0
DS (G) 0 0 0 0 1 6 39 0 0
JS(R) 0 0 1 0 2 0 18 0 0
DJ(G) 0 0 0 0 8 0 18 0 0
NS () 10 0 0 0 4 6 35 0 0
GI(R) 0 0 0 0 4 0 8 0 0
BG(R) 0 0 0 0 2 3 17 0 0
GA(R) 0 0 0 0 2 0 16 0 0
BC(R) 0 0 0 0 2 0 6 0 0
JG(R) 0 0 0 0 0 0 0 0 0
Total 10 0 1 0 49 25 247 0 0

Source: Ministry of Environment Republic of Korea - National Institute of Environmental Research, Annual Report of Ambient Air Quality in

Korea, 2004
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Fig. 2. Distribution of air pollutants in Busan.
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Fig. 3. Distribution of population growth, air quality monitoring station in Busan : (a) Population growth and grid over
100,000 population in 2005; (b) Distribution of population and air quality monitoring stations in Busan, 2005.
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Table 4. Area of land-use type in Busan. (Unit : km?)
Year

Land-use

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Resident 105.1 105.7 105.9 106.5 106.8 107.6 107.6 110.5 110.5 110.8
Business 18.2 18.3 18.4 18.5 18.5 20.4 20.4 20.5 20.5 20.3
Industrial 43.9 49.9 439 443 44.1 455 455 44.1 46.2 46.3
Greenbelt 579.6 578.8 601.1 601.1 601.0 604.2 604.2 603.9 603.8 603.7
non-assign 10.3 103.0 170.4 180.5 180.5 173.2 173.2 172.0 170.0 170.0

Source: Busan Metropolitan City, Annual Report of Statistics in Busan, 2005 ; http://www.busan.go.kt/
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