2 A ss] A A13A(A12), 27~36, 2004
J. of the Environmental Sciences

8
O
A

)
o
oe
dm
0x
ol
N

Xl PM10 29 ZI2lE #i8t AlzHy % 32HY
=

~)
ok
o

Evaluation of Temporal and Spatial PM10 Characteristics for
Pollution Management in Daegu area

Wan-Kuen Jo and Gi-Dong Kwon
Department of Environmental Engineering, Kyungpook National University, Daegu 702-701, Korea
(Manuscript received 3 November, 2003; accepted 20 January, 2004)

Present study analyzed the temporal and spatial characteristics of PM10 pollution in Metropolitan Daegu area
based on air pollution monitoring station data and measurements of PM10 concentrations in background area in
order to provide essential data for efficient PM10 pollution management. The significant variation of spatial and
temporal PMI10 concentrations in Daegu area was observed during the study years. The highest maximum
PMI0 concentration(332 4g/mM"), average concentration(88 4g/m') and frequency exceeding PMI10 daily
standard(150 #8/m") were all observed in Namsandong located near a major roadway. The hourly and weekly
variations of PM10 concentrations had different pattern for the measurement sites. The monthly and seasonal
concentrations exhibited a notable characteristic: the maximum concentration was obtained in spring season,
most likely due to Yellow sand effects. Furthermore, this temporal variation of PMI10 pollution varied with
study site. Meanwhile, the PM10 values measured at the monitoring site, Manchondong, were comparable with
those of a control site. The average PMI0 concentration ranged from 23 4g/m to 115 4#g/m with a mean
value of 53 #8/m in the former site and from 22 4g/m' to 91 4g/m with a mean value of 45 4g/m' in the

latter site.

Key words : Background area, Monitoring station, PM10 management, Spatial characteristic, Temporal
characteristic
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Table 1. Characteristics of daily mean PM10 concentrations (zg/m') for seven selected sites from 1999 to

2001

Site Type No of obs. Maxa Mean SDb Exceedancec

No %

Manchondong Residential 1021 226 %! 25 7 0.7
Sankeodong Residential 990 233 63 28 11 1.1

Commercial/Res
Daemyungdong idential 1026 279 71 32 21 2.1
Samdeokdong  Commercial/Res 00 260 7 31 2 21
idential
Jungridong Industrial 1032 321 60 37 31 30
Nowondong Industrial 781 287 66 37 33 43
Namsandong Roadside/ 924 332 88 41 73 79
residential

a “No of obs” represents the number of observations

b “SD” represents standard deviation values

¢ “Exceedance” represents the number and percent of exceedance of daily PM10 standard (150ug/m')
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Table 2. Variation of hourly mean PM10 concentration (ug/m’) for seven selected sites from 1999 to

2001
Hour Manchon Sankeok Daemyungdong Samdeok Jungri Nowon Namsan
dong dong dong dong dong dong
1 53 56 72 75 60 64 82
2 50 53 71 75 59 59 78
3 49 51 70 74 59 5 76
4 48 52 68 72 57 55 76
5 47 52 67 72 58 5 76
6 46 51 67 74 58 57 77
7 48 54 69 5 61 61 81
8 51 59 72 82 67 69 91
9 58 71 81 87 76 82 105
10 67 82 86 92 81 93 115
11 63 89 & 92 78 89 117
12 66 86 81 88 69 79 110
13 63 81 6] 80 61 72 102
14 59 70 70 76 54 63 91
15 57 66 66 71 50 58 86
16 55 62 64 67 48 58 85
17 52 59 63 64 48 56 83
18 50 60 62 64 49 56 84
19 49 59 63 63 51 61 85
20 50 59 66 72 54 65 84
21 52 59 69 75 57 67 84
22 53 59 70 75 57 66 86
23 53 57 71 75 53 66 85
24 52 57 72 75 60 65 87
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Table 3. Variation of weekly mean PM10 concentration (ug/m') for seven selected sites from 1999 to 2001

Site Sun Mon Tues Wed Thrs Fri Sat
Manchondong 50 52 53 56 56 56 54
Sankeokdong 59 60 62 64 64 65 64
Daemyungdong 67 69 70 74 72 70 71
Samdeokdong 70 72 76 78 78 79 75
Jungridong 52 56 59 65 63 61 61
Nowondong 54 66 68 72 68 66 65
Namsandong 81 85 88 90 90 90 88

Table 4. Variation of monthly mean PM10 concentration {zg/m’) for seven selected sites from 1999 to 2001

Month

Site 1 2 3 4 5 6 7 8 9 10 11 12
Manchondong 53 59 73 62 61 59 38 34 36 53 61 57
Sankeokdong 69 64 81 70 66 66 49 40 41 61 73 71
Daemyungdong 83 81 94 82 73 73 47 41 43 70 83 78
Samdeokdong % & 97 83 80 74 51 46 51 76 92 89
Jungridong 58 55 36 75 65 60 40 33 36 59 77 63
Nowondong 77 65 86 71 64 70 45 34 44 66 77 73
Namsandong 101 93 115 91 84 80 58 53 51 83 115 105
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Table 5. Variation of seasonal mean PMI0 concentration (ug/m’') for seven selected sites from 1999 to

2001
Season
Site Spring Summer Fall Winter
Manchondong 66 44 50 56
Sankeokdong 73 51 59 68
Daemyungdong 33 52 66 81
Samdeokdong 87 56 73 87
Jungridong i) 44 58 60
Nowondong 74 4 64 72
Namsandong 9% 65 85 100
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Table 6. Variation of yearly mean PM10 concentration (zg/m') for seven selected sites from 1999 to 2001

Year
Site 1999 2000 2001
Manchondong 55 55 52
Sankeokdong 58 66 63
Daemyungdong 71 71 70
Samdeokdong 74 71 74
Jungridong 59 48 72
Nowondong 73 57 68
Namsandong 86 90 8
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Table 7. PM10 concentrations (zg/m’) measured at a control site and at six Daegu Air Minitoring
stations through July to December, 2002

Mon Day Control Suchang  Daemyung Bokhyun  Manchon Thyun Namsan
7 23 33 41 35 46 - - -
24 32 47 37 36 37 - -
25 41 61 49 56 51 - -
26 31 55 34 34 33 - 57
21 26 38 28 34 28 - -
29 28 53 47 49 47 - -
30 44 73 62 66 56 - -
8 1 33 45 33 38 36 - -
33 36 21 33 21 - -
23 42 56 48 59 53 - -
24 46 55 55 52 48 - -
26 36 58 45 49 - - -
27 41 54 47 51 - - -
28 39 55 48 62 - - -
9 2 49 72 - 64 67 - -
3 79 100 - 102 105 - -
4 51 65 64 67 62 - -
5 31 56 45 46 46 - -
6 24 35 28 33 24 - -
7 22 39 27 32 23 - -
9 44 %) 65 54 52 - -
10 4 90 98 104 91 115 - -
8 41 65 56 50 39 65 -
9 51 86 71 59 66 108 -
10 59 69 78 61 56 105 -
11 55 76 77 60 - -
15 53 70 69 57 52 80 81
16 53 80 73 60 51 - 102
11 5 38 51 47 48 35 57 50
6 79 95 95 80 33 154 133
7 91 112 106 110 95 155 160
8 36 58 51 35 39 62 65
25 41 64 58 44 39 61 69
26 38 65 56 49 42 89 88
27 37 51 39 42 35 36 50
12 2 91 123 112 110 106 194 181
3 49 158 188 124 115 276 243
5 61 86 87 79 60 130 129
6 23 50 35 36 24 50 36
9 32 45 36 38 - 32 M
10 24 54 40 50 27 40 61
11 30 56 48 45 30 46 {6
HE AAANE AL £3 - AT & ok . AdAMF FU9 d89 ulg (Fdd) 2E &
g #EtgezAy Aex Ay d2EE Fd F Ytk AFA AMNE A Y AAF
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