32 a3 %] A0 A(AN %), 81~91, 2011
Journal of the Environmental Sciences

DOI: 10.5322/JES.2011.20.1.81

RS g7l dAESEE HAY B B4

=ld
Zﬂ%fﬁiﬂ
(2010 109 18 %< 2010 12

rﬂ

mLO

o
01>|

EH
=

e

<)
o
A Z
70]

mﬂl
20104 129202 =)

Feasibility Study for the Location of Air Quality Monitoring
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Abstract

Air quality monitoring networks are very important facilities to manage urban air

pollution control and to set up an

environmental policy. Since air quality monitoring network of Daegu was allocated from 1980s to mid-90s, there is need to
reevaluate it and relocated its site. This study was evaluated the position of Daegu air quality monitoring station by unit
environmental sensitivity index, grid emission rate, CAI (Comprehensive Air-quality Index) point. The investigation domain

covered an area of 16 x 24 km centered at the metropolitan area of Daegu with grid spacing of 2 km. The location of

alternative air quality monitoring networks was selected through optimization and quintiles analysis of total score. The result

showed that all things considered, new air quality monitoring network need to install grid numbers 10, 28, 36, 37, 46. We

also recommand three scenarios of alternative air quality monitoring network when considering unit environmental

sensitivity index, emission rate and CAlI point.

Key Words : Air quality monitoring network, CAI, Quintiles
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Fig. 1. Grid numbers and topographical features in this study.
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Table 2. Distribution of distance between air quality monitoring networks

25+ o]

4

[m]

e H DM  NW SA MC ws GS YH TI HP NS
H 3571

DM 3349 3,566

NW  2,950" 3,192" 5447

SA 4,661 8156 738 6,186

MC 5163 8620 6,587 7,688 2,965

JS 6090 8634 5439 9,038 6362 3.632°

GS 8234 5080 609 8204 12.881 12.621 11303

YH 10,041 13,576 11,554 12206 6.153 5019 7,270 17,622

TI 6283 5999 8840 3436 8172 1039 12,289 10,376 14,306

HP 23,040 20,853 19,796 24,035 27.072 25463 22357 16,162 29,599 26,527

NS 1,146" 4237 2878 4,093 4551 4392 4953 8449 9383 14538 22,667

PN  2071° 1967 3906 1,573° 6338 7219 7,974 7,034 12,031 5479 22,617 3,083

SC(Suchang-dong), IH(Ihyeon-dong), DM(Daemyeong-dong), NW(Nowon-dong), SA(Sinam-dong), MC(Manchon-dong),
JS(Jisan-dong), GS(Galsan-dong), YH(Yulha-dong), TJ(Taejeon-dong), HP(Hyeonpung), NA(Namsan-dong), PN(Pyeongni-dong)
* Distance between air quality monitoring networks is less then 4000 m
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Fig. 2. Clusters analysis between air quality monitoring networks.
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Table 3. Correlation coefficients between measured and
predicted concentration of air pollutants

Predicted value

SO, NO, CO PM-10
SO, 0.238"
NO, 0.319"
Measured value co 0448
PM-10 0.419"

** Correlation is significant at the 0.01 level (2-tailed).
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Table 4. Results of population, environment characteristics, unit environmental sensitivity index and emission rate of each grid

Grid Population P?;u}litijg Su;iiz Ger:: G CAL Emission rate[kg/yr]
F G F; Gi F G F G PM-10 Cco SO, NO,

1 6 24 1 03 1 02 0 00 29 22 82,563 516,410 44,921 366,606
2 10 4.0 1 0.3 0 00 4 04 47 27 56,376 573,021 68,784 384,628
3 6 24 1 0.3 1 02 2 02 3.1 21 42,644 271,383 47,614 217,691
4 2 08 1 0.3 1 02 4 04 17 7 39,285 97,677 9,448 173,311
5 2 08 1 0.3 1 02 6 06 19 18 51,072 149,476 15,926 248,703
6 2 08 1 0.3 1 02 4 04 17 46 133,042 489,010 86,496 558,133
7 1 04 1 0.3 1 02 1 01 1.0 81 189,899 732,764 102,355 776,595
8 4 1.6 1 0.3 0 00 0 00 19 60 96,923 740,030 120,922 502,065
9 2 08 1 0.3 1 02 0 00 13 45 52,818 427,065 46,078 310,554
10 1 04 1 0.3 1 02 0 00 09 89 330,558 1,005,817 2,501,967 3,246,036
11 2 08 1 0.3 0 00 0 00 11 69 142,479 1,150,560 133,986 703,327
12 10 4.0 1 0.3 1 02 1 01 46 69 136,696 1,134,578 134,586 731,863
13 10 4.0 1 0.3 0 00 0 0 43 64 123,907 925,846 102,572 641,747
14 6 24 1 0.3 1 02 0 0 29 51 75,288 780,110 78,923 438,289
15 2 08 1 0.3 1 02 0 0 13 52 81,889 637,775 37,240 484,081
16 1 04 1 0.3 0 00 6 06 13 36 50,389 356,357 31,027 278,292
17 2 08 1 0.3 0 00 1 01 12 71 159,644 942,625 108,234 708,692
18 4 16 1 0.3 0 00 0 00 19 62 106,905 1,071,306 133,768 572,781
19 4 1.6 1 0.3 0 00 0 00 19 72 127,814 1,098,099 104,511 822,238
20 10 4.0 1 0.3 1 02 0 00 45 77 156,764 1,181,031 67,825 829,583
21 8 32 1 0.3 0 00 0 00 35 66 114,535 981,240 60,150 585,701
22 1 04 1 0.3 1 02 2 02 1.1 68 107,864 933,362 32,945 666,827
23 2 08 1 0.3 1 02 1 01 14 41 14,329 88,283 6,177 262,684
24 4 16 1 0.3 0 00 2 02 21 53 49,521 276,737 26,133 298,663
25 2 08 1 0.3 0 00 1 01 12 50 43,675 319,361 28,179 308,699
26 2 08 1 0.3 1 02 2 02 15 29 63,844 383,399 68,404 314,784
27 4 16 1 0.3 0 00 1 01 20 61 122,803 732,447 176,162 596,141
28 10 4.0 1 0.3 0 00 1 01 44 105 247,553 1,396,273 182,248 1,213,973
29 8 32 1 0.3 0 0.0 2 02 37 71 146,103 1,008,657 200,316 931,422
30 10 4.0 1 0.3 0 00 202 45 71 113,070 858,075 134,554 772,132
31 8 32 1 0.3 0 00 0 00 35 68 102,584 1,014,060 77,245 519,414
32 6 24 1 0.3 1 02 0 00 29 76 165,685 1,346,530 69,847 759,311
33 6 24 1 0.3 0 00 0 00 27 65 73,094 723,769 42,806 405,161
34 2 08 1 0.3 1 02 4 04 17 21 6,090 33,893 13,701 100,392
35 2 08 1 0.3 0 00 1 01 12 58 126,882 831,028 85,145 516,105
36 2 08 1 0.3 0 00 0 00 11 85 179382 1,058,255 302,314 1,403,129
37 10 4.0 1 0.3 0 00 1 01 44 92 175,026 1,168,365 254,662 988,049
38 6 24 1 0.3 0 0.0 202 29 76 112,281 885,910 131,321 505,511
39 4 16 1 0.3 0 00 4 04 23 72 61,154 516,226 19,711 304,059
40 6 24 1 0.3 1 02 2 02 3.1 67 73,347 599,510 31,428 454,303
41 2 08 1 0.3 0 0.0 0 00 LI 57 30,723 763,567 61,419 503,211
42 8 32 1 0.3 0 00 2 02 37 51 51,758 301,751 13,835 377,228
43 1 04 1 0.3 0 00 2 02 09 34 41,756 174,323 43,260 174,790
44 10 4.0 1 0.3 0 00 0 00 43 60 78,381 451,439 163,864 467,764
45 10 4.0 1 0.3 0 00 202 45 78 177,680 1,360,044 206,239 1,059,994
46 8 32 1 0.3 0 00 4 04 39 38 14,903 113,317 14,647 87,683

*Fi = Environmental sensitivity score
**Gi=Fix W;
***Gn = Unit environmental sensitivity index
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Table 5. Quintile group by environmental characteristics, emission rate and CAI point

Grid number of Grid number of

Characteristics ~ Group Grid numbers .

current network alternative network

Uni 1 17,25,41, 11, 36, 22, 7, 43, 10 17,41, 11 -

, ‘t“: 2 34,6, 4,26,23, 16, 15,9, 35 35 -

env‘;’;‘;ﬁ?“ia 3 1,33,39,24,27, 19, 18,8, 5 24,19 39,24

in\(]iez 4 42,29, 21, 31, 3, 40, 14, 38, 32 21,3, 14 42

5 2,12, 30, 45, 20, 37, 28, 44, 13, 46 30 2,12, 30, 45, 20, 28, 46

1 25,24,3,43,5,4, 23, 46, 34 24,3 3,24

2 33,40,2,1,26,39,9, 16, 42 - 39,42

Emission rate 3 35,31,22,8,6,44,41, 14, 15 35,41, 14 8,41

4 19,7, 17, 30, 27, 18, 13, 38, 21 19, 17, 30, 21, 21,30

5 10, 36, 28, 45, 37,29, 32,11 12 20 11 11, 36

1 16,43,26,2,1,3,34,5,4 3 3,34

2 24,15,14,42,25,6,9, 23, 46 24,14 9,24

CAI point 3 21, 33,13, 18, 27, 8, 44, 35, 41 21, 35, 41 21,41

4 39, 17,29, 30, 11, 12, 22, 31, 40 17,30, 11 17,39

5 28,37, 10, 36, 7, 45, 20, 32, 38, 19 19 19, 36
TSR IR o] At T 1, 400 3719) 54 b4y l—r, &5, CAIE 36t $9h4 H7F &
ol vjxElo] lom TF2, Sl 14 HAY, 1 BE etk A4 SRS B2opte] F
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Table 6. Results of standardization of population, emission rate, CAI point and unit environmental sensitivity index of each grid

TF

Grid B We ik . .
number We CO NOy SOy PM-10 Wo "

1 0.83 1.58 1.33 0.70 1.73 2.43 2.9 11.50
2 1.02 1.76 1.39 1.07 1.18 4.90 4.7 16.02
3 0.79 0.83 0.79 0.74 0.89 2.44 3.1 9.58
4 0.26 0.30 0.63 0.15 0.82 1.27 1.7 5.13
5 0.68 0.46 0.90 0.25 1.07 0.81 1.9 6.07
6 1.73 1.50 2.02 1.35 2.78 0.83 1.7 11.91
7 3.05 2.25 2.82 1.59 3.97 0.16 1.0 14.84
8 2.26 2.27 1.82 1.88 2.03 1.79 1.9 13.95
9 1.70 1.31 1.13 0.72 1.10 1.03 1.3 8.29
10 3.36 3.09 11.77 38.95 6.91 0.50 0.9 65.48
11 2.60 3.53 2.55 2.09 2.98 1.08 1.1 15.93
12 2.60 3.48 2.65 2.10 2.86 4.16 4.6 22.45
13 2.41 2.84 2.33 1.60 2.59 3.71 4.3 19.78
14 1.92 2.39 1.59 1.23 1.57 2.81 2.9 14.41
15 1.96 1.96 1.76 0.58 1.71 1.37 1.3 10.64
16 1.36 1.09 1.01 0.48 1.05 0.47 1.3 6.76
17 2.68 2.89 2.57 1.68 3.34 0.97 1.2 15.33
18 2.34 3.29 2.08 2.08 2.24 1.84 1.9 15.77
19 2.71 3.37 2.98 1.63 2.67 1.78 1.9 17.04
20 2.90 3.62 3.01 1.06 3.28 4.08 4.5 22.45
21 2.49 3.01 2.12 0.94 2.40 2.98 3.5 17.44
22 2.56 2.86 2.42 0.51 2.26 0.53 1.1 12.24
23 1.55 0.27 0.95 0.10 0.30 0.94 1.4 5.51
24 2.00 0.85 1.08 0.41 1.04 1.94 2.1 9.42
25 1.89 0.98 1.12 0.44 0.91 1.00 1.2 7.54
26 1.09 1.18 1.14 1.06 1.34 0.96 1.5 8.27
27 2.30 2.25 2.16 2.74 2.57 1.83 2.0 15.85
28 3.96 4.28 4.40 2.84 5.18 4.25 4.4 29.31
29 2.68 3.09 3.38 3.12 3.06 3.04 3.7 22.07
30 2.68 2.63 2.80 2.09 2.36 3.59 4.5 20.65
31 2.56 3.11 1.88 1.20 2.15 3.05 3.5 17.45
32 2.87 4.13 2.75 1.09 3.47 2.77 2.9 19.98
33 2.45 2.22 1.47 0.67 1.53 2.64 2.7 13.68
34 0.79 0.10 0.36 0.21 0.13 0.96 1.7 4.25
35 2.19 2.55 1.87 1.33 2.65 1.12 1.2 12.91
36 3.21 3.25 5.09 4.71 3.75 1.40 1.1 22.51
37 3.47 3.58 3.58 3.96 3.66 4.37 4.4 27.02
38 2.87 2.72 1.83 2.04 2.35 2.17 2.9 16.88
39 2.71 1.58 1.10 0.31 1.28 1.74 2.3 11.02
40 2.53 1.84 1.65 0.49 1.53 2.58 3.1 13.72
41 2.15 2.34 1.83 0.96 1.69 1.23 1.1 11.30
42 1.92 0.93 1.37 0.22 1.08 341 3.7 12.63
43 1.28 0.53 0.63 0.67 0.87 0.56 0.9 5.44
44 2.26 1.38 1.70 2.55 1.64 4.79 4.3 18.62
45 2.94 4.17 3.84 3.21 3.72 4.70 4.5 27.08
46 1.43 0.35 0.32 0.23 0.31 3.03 3.9 9.57

* W, = standardized CAI point

** W= standardized emissions of air pollutants
**% W, = standardized population

**** G, = Unit environmental sensitivity index
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Fig. 3. Location of a current monitoring network(a) and three scenarios of alternative monitoring network(b,c,d).
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