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Abstract

In this study, relationship between the air pollution of Siheung city and the relative
contribution of automobiles to the city’s pollution was evaluated for the first time. Then, new
air pollution exposure index was developed through simulation. Using the newly developed
index, two different urban development scenarios were compared to present a sustainable
urban development plan to reduce air pollution from the land utilization point of view.

According to the result of this simulation, air quality of the city was found to be affected
significantly by human activities. More populated area showed worse level of air quality. Any
development in the city resulted in more automobile activity and deterioration of air quality. This
simulation result thus explains that a rapid increase of automobiles accompanied by the land
development near local roadsides in the city is the major cause of air pollution in Siheung city.

In this study, if urban activities are vigorous in an area with high air pollution, people are
more likely to be exposed to air pollutant under the bad environmental conditions. On the other
hand, if urban activities are less vigorous in an area with high pollution or if urban activities are
vigorous in an area with less pollution, the environmental condition was positive. The APEI
(Air Pollution Exposure Index) was developed based on these considerations.

Scenarios 1 and 2 were compared and analyzed using APEL In result, scenario 1 is the case in
which land is developed and used in an environmentally favorable manner. From this study, it
was proved that the impact of air pollution on human health can be minimized with proper
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land use. The result form the current study can be used as the basic information to solve

problems from improper land utilization and air pollution (by road traffic). It also can be

utilized to evaluate air pollution level according to land use and road characteristics and to help

to choose the best location of land use to comply with the road function and status.
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Table 1. CO emission factor for different automobiles

Pollutant CO

Type Emission factor (g/km) 12
Car Unleaded * 65.759*V(-1.1804) 0.98
Taxi » 232.52*V(-1.2534) 0.99
Small * 3.7386*V(-0.5273) 0.88
Bus Midium * 16.937*V(-0.6203) 0.90
Large ~City <50 0.96

- 23.761*V(-0.5094)

Small * 3.331*V(-0.386) 0.87
Truck | Midium * 30.701*V(-0.6688) 0.99
Large o 44.229*V(-0.7411) 0.98
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Table 2. NOx emission factor for different automobiles

emission rate of NO, ||y | | emission rate of CO || H
Pollutant NOx ‘ ] i HeH
Type Emission factor (g/km) i Rin: “SEEE amin. “SEaa
Car Unleaded * 7.4128*V(-0.803) 0.97 ] ; ‘ ;};‘
Taxi * 4.3129*V(-0.5955) 0.97 e 1 f
Small |+ 7406'V(-0.58) 098 ks '
Bus Midium * 30.015*V(-0.6054) 0.98 HHH
Large « City < _50 0.95 Fig. 2. SpaFiaI di‘strik‘)ution of pollution levels of different road
- 06.205*V(-0.4041) sections in Siheung-city
Small * 12.86*V(-0.7046) 0.98
Truck | Midium |+ 2544.224*V(-05514) | 099 AT ABAE Tkmx1kme] AR Lol
Large * 82.397*V(-0.3783) 0.98 2 44079 M2 ATASATG T e GIS

V : Average Velocity

Table 3. Comparison of CO and NO, emissions per car in
different road sections

CO (g/sec) NO, (g/sec)
Road Emissions Road Emissions
Section per car Section per car
1 14.73 1 1.53
2 17.87 2 3.28
3 30.43 3 2.76
4 18.77 4 3.53
5 7.57 5 0.50
6 14.39 6 0.74
7 9.37 7 0.61
8 16.66 8 1.13
9 15.07 9 0.98
10 10.43 10 0.51
11 31.04 11 2.19
12 24.42 12 1.79
13 13.82 13 0.96
14 15.89 14 1.13
15 5.50 15 0.41
16 5.04 16 0.42
17 6.20 17 0.63
18 5.31 18 0.44
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Table 4. Total and average CO and NO, loading from
automobiles in Siheung-city (result of ISCST3)

co NO,

Total (ppb) 1897.71 106.08

Avergae (ppb) 4.31 0.24
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(A) seasonal distribution of CO Table 5. Background CO and NO, concentration
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m Distribution of CO for scenario
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Table 6. Background concentration levels of CO and NO, for

both Scenario 1 and 2 (Unit : ppb)
Present Scenario 1 Scenario 2
CO | NO, | CO | NO, | CO | NO,
Total 1898 | 106 | 2317 | 120 | 2550 | 148
(Increment %)| (0) ) [(22.10)[(13.20)|(34.42)((39.13)
Average | 31 024 | 527 | 027 | 580 | 034
conc.

Table 7. Prediction of background CO and NO, concentration
levels for both scenario 1 and 2

Present Scenariol Scenario2
cO 883 883.96 884.49
NO, 38 38.03 38.10
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Table 8. Definition of pollution level classes and Integration
classes

Emission of air pollutants

Level 1: low emission
Level 10: large emission

Space Syntax Integrity

Level 1: low integrity
Level 10: high integrity
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Table 9. Comparison of the best and worst APEI conditions

Lo X4
I X4,
Best Condition
LX A,

Il XA]O

Ty X Ay
Iy XA
[ ]

LXA,
I X4,

Worst Condition

Table 10. A formula of APEI conoy,)

APElcooy = é([i X4

APEI o noy: Exposure Index for COUNOy)
I; : Integrity Level for i Cell

A; : Pollutant Emission Factor for i Cell,
Number of cells having Integrity Level: 99
Total number of cells: 440

Table 11. APEI level for both scenario 1 and 2

Present Scenario 1 Scenario 2
CO | NO, | CO | NO, | CO | NO,

APEI 3,474 | 3,288 | 3935 | 3,043 | 4,302 | 4,212

rate of increase (%) 13.2 | 10.7 | 25.6 | 281
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