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Abstract

This study aims to implement the modeling of selected substances for the evaluation of Atmospheric Environmental
Capacity by means of the data of 2006 atmospheric pollution substance emissions. As a result, it turned out that the substance
with the concentration higher than Atmospheric Environmental standard concentration was NO2, and 17.6% of the total
regions researched turned out to exceed the standard concentration.

In addition, set was the targeted amount to be reduced in the areas where the upper limit of emission per unit lattice was
exceeded, and the model was adopted accordingly. As a result, it turned out that about 80% of the actual emission should be
reduced to meet the 2006 Atmospheric Environmental standard over the Daegu. In reality, it is impossible to reduce 80% of
the actual emission. Thus, the same ratio of reduction was applied in all of the Daegu regions, and the modeling was applied.
The results are as follows: When 30% was reduced, the level went down to 50 ppb, which is as high as 2006 Atmospheric
Environmental standard; when 50% was reduced, the level went down to 30 ppb, which is as high as 2007 Atmospheric
Environmental standard.
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Fig. 1. Topography in Daegu.
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Table 1. The present condition of urban air monitoring station
Type  Number Name Source ™ X ™Y Site
category
1 Suchang Commercial 343000 263000 73, Suchang-Dong, Jung-Gu
(Suchang elementary school)
2 Nowon Industrial 340000 268000 262, 3Ga, Nowon-Dong, Buk-Gu
(Samyoung elementary school)
. 971-1, Galsan-Dong, Dalseo-Gu
ollege of Korea Textile & Fashion Polytecnic
3 Galsan Industrial 334000 259000 (Coll FK Textile & Fashion Pol ic)
4 Thyeon Industrial 337000 264000 48-60, Ihyeon-Dong, Seo-Gu
(Jung-ni elementary school)
. . . Sinam5-Dong Dong-Gu
5 Sinam Residential 348000 267000 (Sinams5 Dong office)
Air 6 Yulha Residential 354000 264000 254-1, Yulha-Dong Dong-Gu
(Anil elementary school )
7 Manchon Residential 350000 263000 934, Manchon2-Dong Suscong-Gu
(Dongwon elementary school)
. . . 761-11, Jisan-Dong, Suseong-Gu
8 Jisan Residential 347000 259000 (Dacgu Regional Environmental Office)
9 Daemyung Residential 342000 261000 3050, Daemyung-Dong, Nam-Gu
(Sungmyoung elementary school)
10 Tacjeon Residential 339000 271000 1076-5, Tacjeon-Dong Buk-Gu
(Taeam elementary school)
11 Hyeonpung Natural green 330000 245000 247, Buri, Hyeonpung-myeon, Dalsong-Gun

space
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Table 2. Atmosphere environmental standard in Korea
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Category Section 1993 1994 2001 2007
year 0.05 0.05 0.05 0.03
Nitrogen dioxide
24hour - 0.08 0.08 0.06
(NO», ppm)
Thour 0.15 0.15 0.15 0.10
year 0.05 0.03 0.02 0.02
Sulfurous acid gas 24hour 0.15 0.14 0.05 0.05
(SO,, ppm)
Thour - 0.25 0.15 0.15
year 8 - - -
Carbon dioxide
8hour 20 9 9 9
(CO, ppm)
Thour - 25 25 25
year 0.02 - - -
Ozone 8hour - 0.06 0.06 0.06
(Os, ppm)
Thour 0.10 0.10 0.10 0.10
Particulate Matter year - 80 70 50
(PMI10, ug/m”) 24hour - 150 150 100
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Fig. 3. The annual variation of air pollutant concentrations in Daegu.
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Fig. 5. Modeling result of air pollutants.

Table 3. Comparison of NO, concentration of model result and air monitoring station

1277

Air quality monitoring Source . Concentration of Concentration of
Environmental standard . .o .
network category model air monitoring station
Suchang Commercial 48 25
Nowon Industrial 25 25
Galsan Industrial 21 21
Thyeon Industrial 29 31
Sinam Residential 26 25
Yulha Residential 26 22
— 30 ppb

Manchon Residential 27 23
Jisan Residential 36 19
Daemyung Residential 50 23
Taejeon Residential 25 26
Hyeonpung Natural green space 10 19
Average concentration 29 23
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Emissions-Concentration relationship(NOy)

200
y = 7.7357x + 90385

\'% 160 | R2=06595
o
§ 120
o
T 80
2 .
S|
L 40
A

0 5 10

15 20 25

Emissions(g/s)

Fig. 6. Scatter diagram for Emissions-Concentration relationship in Daegu.
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Table 4. Emission of the district in Daegu
Averagej The aver-agft rate of Area A(.:tu.al Environn.lental
concentration emission 2 emission capacity
(ppb) (ton/yr) (km’) (ton/yr)

Nam-Gu 37.22 68.18 15 1022.70 1054.95

Jung-Gu 54.29 130.21 8 1041.69 562.64
Seo-Gu 49.82 152.33 20 3046.65 1406.60
Buk-Gu 19.54 39.05 92 3592.16 6470.36
Dong-Gu 10.93 19.63 162 3180.27 11393.46
Suseong-Gu 30.30 53.15 72 3826.82 5063.76
Dalseo-Gu 42.63 114.77 56 6427.36 3938.48
Total emission 22137.65 29890.25
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Table 5. Exceeded area when reducing the area exceeding the limited emission rate

Min. Mean Max. Exceed area(kmz)
50 ppb 30 ppb 24 ppb
Al h A h 9 h
Air pollutant concentration ( ppb) . (Atmosphere . (Atmosphere (804 atmosphere
environmental standard environmental standard environmental
in 2006) in 2007) standard)
No reduction 0.53 16.34 82.09 59(7%) 160(19.6%) 196(23.1%)
509 reduction 0.49 14.30 58.65 11(1.3%) 141(16.6%) 181(21.3%)
80%
0.46 13.01 44.56 0(0%) 121(14.3%) 169(19.9%)

reduction
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Table 6. Exceeded area when reducing Daegue with the same percentage

Min. Mean Max. Exceed area(km?)
50 ppb 30 ppb 24 pob
Air pollutant concentration (Atmosphere (Atmosphere PP

(80% atmosphere

( ppb) env1r0nme2n(;gl6;tandard in env1ronme2nggl7§tandard in environmental standard)
No reduction 0.53 16.34 82.09 59(7%) 160(19.6 %) 196(23.1%)
30% 0 0 0
reduction 0.37 11.51 57.49 5(0.6%) 98(12%) 131(15.5%)
0
rejl?(ﬁon 0.27 8.25 41.08 0(0%) 172%) 66(15.5%)
Area only 0.51 15.95 80.51 50(5.9%) 156(19%) 194(19.4%)
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