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Abstract

Some arguments have been about over the representativeness of government-run air quality monitoring stations
among scholars and non-governmental organizations (NGOs). However, it is not a simple problem to move
monitoring stations because of continuity of data and high cost. So it is necessary to complement the monitoring
data if it do not represent the ambient air quality properly. The purpose of this study was to evaluate the
representativeness of some monitoring stations using passive NO, samplers and to find a complementary method
from linear regression. Two stations were chosen for the evaluation: Shinlim Station was one of the most con-
troversial stations in Seoul and Banpo Station had the best reputation. Air qualities were surveyed at seven points
around each monitoring station with consideration of land use and distance. The ratios of the average NO, levels of
the areas to those at the monitoring stations were 1.59 for Shinlim Station and 1.03 for Banpo Station. The differ-
ences between the average NO; levels and those at the monitoring stations were 10.75 ppb for Shilim Station and
0.34 ppb for Banpo Station. The correlation coefficients between the two levels were 0.7668 for Shinlim and
0.7662 for Banpo. The average coefficients of determination (R?) were 0.61 for Shinlim and 0.61 for Banpo. The
Shinlim Station could not represent the air quality of Shinlim~Dong good because it is located in a green area at an
outskirt of Shinlim-Dong. But the Banpo Station located in a central residential area of Banpo-Dong showed a fair
representativeness. However, air quality turned out to be differerent with land use such as residential area, green
area or road: the air quality data from a monitoring station located at a certain land use should not be interpreted as
representing the air quality at any sites around the station. Equations to predict the average NO; levels of each area
from the data from the monitoring stations were presented based on linear regression.
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Table 1. Chracterastics of sampling points.
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. . . Distance from
il:)e Land Use Sampling Point Dlgzzge(;r;)m i:ﬁ;f Ele(\;zt)lon Station
’ i Site (km)
S-0 Forest Seoul Nat’l 2500 2 160 0
Univ.(SNU)
S-1 Residential BongChun 7 Dong 250 4 45 2
S-2 Traffic Shinlim Cross 2 4+6 10 3.6
Shinlim S-3 Traffic BongChun Cross 2 6-+4 10 2.6
Area S-4 Forest Shinlim 2 Dong 175 4 95 2
S-5 Forest SNU Ho-Am 150 2 85 1.1
Residential Area
S5-6 Residential Shinlim 2 Dong 200 4 60 2.5
S-17 Fore.+Traf. SNU Front Gate 2 4 60 1.1
B-0 Residential Banpo 2 Dong 100 6 10 0
B-1 Traf.+Resi. Front of National 2 6 40 09
Library
B-2 Traffic Express Bus Terminal 2 6+6 10 1.1
Banpo Cross
Area B-3 Residential Samho Apt. 125 4 10 1.3
B-4 Forest Bangbae | Dong 50 2 70 1.9
B-5 Residential Banpo Bon Dong 80 8 10 0.8
B-6 Resi.+ Traf. Banpo 2 Dong 15 8 10 04
B-7 Residential Seocho 4 Dong 150 6 40 1.8
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Fig. 1. Sampling point
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Fig. 2. Sampling point map at Banpo area.
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Fig. 3. NO. concentration for Shinlim area.
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Fig. 4. NO, concentration for Banpo area.
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Table 2. Correlation matrix for Shinlim area.
S-0 S-1 S-2 5-3 S-4 S-5 S-6 S-7 Avg.
S-0 1.0000 1.0000
S-1 0.8077 1.0000 0.8077
S-2 0.7140 0.8615 1.0000 0.7877
S-3 0.6235 0.7661 0.7350 1.0000 0.7082
S-4 0.7887 0.8901 0.7724 0.8224 1.0000 0.8184
S-5 0.9965 0.7982 0.7743 0.7993 (.8300 1.0000 0.8397
S-6 0.5498 0.8025 0.6624 0.8105 0.7997 0.5177 1.0000 0.6904
5-7 0.8876 0.4938 0.5104 0.5991 0.6403 0.9120 0.1881 1.0000 0.6045
Avg. 0.7668 0.8017 0.6909 0.7578 0.7567 0.7149 0.1881 1.0000 0.6681
Table 3. Correlation matrix for Banpo area.
B-0 B-1 B-2 B-3 B-4 B-5 B-6 B-7 Avg.
B-0 1.0000 1.0000
B-1 0.8036 1.0000 0.8036
B-2 0.4984 0.5558 1.0000 0.5271
B-3 0.8729 0.9225 0.5968 1.0000 0.7974
B-4 0.6182 0.8353 0.6694 0.8660 1.0000 0.7472
B-5 0.9469 0.8516 0.6636 0.9747 0.9325 1.0000 0.8739
B-6 0.8336 0.7302 0.4661 0.8828 0.9265 0.9362 1.0000 0.7959
B-7 0.7897 0.6453 0.5698 0.7738 0.8554 0.8290 0.8610 1.0000 0.7606
Avg. 0.7662 0.7568 0.5931 0.8743 0.9048 0.8826 0.8610 1.0000 0.8055
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Table 4. Regression model for Shinliim and Banpo area.
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Coeff./Site a b R? Coeff./Site a b R?
S-1 0.59 1.06 0.65 B-1 0.58 12.87 0.65
S-2 0.47 0.69 0.51 B~2 0.42 11.21 0.25
S-3 0.27 797 0.39 B-3 0.98 2.64 0.76
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