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LINK9

LINK10 | 1,912 31 386 156 90 2,575
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LINK1
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LINK3 5,088 97 1,285 1,006 378 7,854
LINK4

LINK5
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T A A TM3E X TM3E
LINK X(m) Y(m) X(m) Y(m)
LINK 1 187,420 451,510 188,290 450,870
LINK 2 188,290 450,870 188,860 450,270
LINK 3 188,860 450,270 189,130 450,090
LINK 4 189,130 450,090 189,550 449,950
LINK 5 189,550 449,950 190,070 449,530
LINK 6 190,070 449,530 190,580 450,580
LINK 7 190,580 450,580 190,300 450,860
LINK 8 190,300 450,860 190,090 451,030
LINK 9 190,090 451,030 188,020 452,550
LINK 10 188,020 452,550 187,420 451,510
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measured predicted
measured 1.00
predicted 0.28849** 1.0

** . p<0.05

T 13 AZA 9 622 FUEA

site 1 site 2 site 3
measured | predicted | measured | predicted | measured | predicted
0.7 0.3201 0.6 0.3078 0.5 0.2959
0.9 0.3908 0.6 0.3353 0.7 0.3293
1.0 0.3911 0.8 0.3782 0.7 0.3595
r: 0.89 r: 0.84 r: 0.77
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CO concentration(ppb
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- ABSTRACT -

Prediction of CO concentration by vehicle in traffic area

Jin-Hwa Lee
Dept. of Environmental Health
The Graduate School of

Public Health Yonsei University

(Directed by Professor Dong Chun Shin, M.D., Ph.D.)

Because of the development of industry and the increase of traffic
volume, the exhausts of various air pollutants grow gradually and the
relative importance of the line pollution source has been increasing
among the air pollution sources of metropolitan area like the divers
exhausting sources(point pollution source, line pollution source, area
pollution source). Besides, because of the explosive growing of
transportation demand and the aggravation of traffic problem caused by
the rapid increase of population, without the basic reduction about the
exhausting source, the line pollution source will generate air pollution
continuously. Because the air pollution of some places is determined by

the region’s pollution characteristics such as geographical features,
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weather conditions etc.,, in the understanding the region’s pollution
characteristics, it is important that to grasp the correlation between the
correct assessment of the exhausting quantities and the weather factors
governing them.

In this research, CO, the typical air pollutant exhausted by the
vehicles, is selected as a subject material and the surrounding area of
the street which has heavy traffic volume is chosen as a subject region.
In addition, with the weather data classified by time in the appropriate
region through Caline-3 modelling, the CO concentration of the street is
estimated according to the time and seasons. Moreover the correlation
between the CO concentration and weather factors is investigated by the
multiple regression analysis. The Caline-3 modelling used in the
estimation is a model recommend by EPA for estimating the air
pollution caused by the line pollution source. It is based on the
Gaussian dispersion equation and used to estimate the influence of the
air pollutants by vehicles in the small micro-scale region.

In the analysis of the correlation between the measured data and the
predicted data in the same place, the correlation coefficient is 0.77 ~
0.89 which means high correlation. In addition, the closer the distance
from the street, the higher the correlation coefficient. To understand the
time and space characteristics of CO concentration, considering the wind
load direction when the CO concentration is maximum, the model is

applied after calibrating the wind direction. In the research results,
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except for summer shown the 4th grade atmosphere stability, the CO
concentration of all other seasons shows the highest concentration in the
6th grade atmosphere stability. And autumn is the highest in the
maximum  distribution according to seasons. Besides, in the
characteristics of space distribution, the concentration between the area
nearing to road and other site has difference from 21:00 PM to 06:00
AM because of the slow dispersion of pollutant and in the case of
200m inner area of the street distance, the concentration differences
between sites is a little in other times. For investigating the influence
factor on CO concentration, when the multiple regression analysis is
done with the CO concentration, a dependent variable, and the weather
factor, an independent variable, the influence of the atmosphere stability
and wind velocity on CO concentration is meaningful (p<0.001),
however, the mixing height is not meaningful (p>0.001).

When prediction of on the area near the road, considering the line
pollution source in the estimation of these pollutant, the examination
about the correlation between the weather factors and the pollutant
concentration and the correct estimation of exhausting quantities has to
be deliberated to confirm the reliability of the density estimation

generated by cars in the street.

Key words : Atmosphere dispersion model, Caline-3 modelling, CO

Concentration, Weather factors, Correlation
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