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SUMMARY

l. Title

“A study on the improvement plans for ambient air quality in Yongin City”

Il. Objectives and Necessity

Rapid industrialization and urbanization are main issues affecting serious air
pollution problems that cause respiratory illness, visibility, and damage to plants
and animals. Despite of the efforts to improve air quality since the 1990's,
ambient air quality is constantly deteriorated. The purpose of this study was to
suggest an effective control strategy for improving ambient air quality in Yongin
City, where is one of the fastest developing regions in Gyeonggi Province.

The study initially investigated current environmental conditions and the ambient
air quality of Yongin City to extensively understand the study area. In addition, the
study predicted emissions of major ambient air pollutants, collected PMio and PMazs
samples from May, 2007 to April, 2008, and analyzed inorganic elements, ions,
and carbon species contained in PMj, and PM:s. Based on these raw data,
dispersion and receptor models were intensively applied to assess environmental
impact and to obtain source characteristics and their contributions. This study will
help to provide basic information when planning a control policy for ambient
aerosol by reviewing characteristics of emissions and comprehensive analyses for
PMio and PM.s samples, and to establish environmental plans for improving air

quality of Yongin city.

lll. Study Contents and Scopes

The study tried to suggest reasonable management plans for improving ambient
air quality in Yongin City where experiencing many environmental difficulties by
according to rapid and steady urban development. To control air quality in the
area, this study investigated current conditions of Yongin City such as population
condition, geological condition, and so on. Especially, the study statistically
analyzed ambient air quality for criteria air pollutants by using monitoring data

obtained from 3 monitoring sites in Yongin City. Furthermore this study analyzed
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inorganic elements, ions, and many carbon species in PMiyy and PM»s samples
collected by a high volume air sampler. The sampler was operated at Kyunghee
university, Global Campus located in the border area of Suwon and Yongin City.
Based on the data, various physicochemical properties of PMio were studied.
Besides emissions for each man—made source were estimated to assess future air
quality by a source oriented dispersion model. Finally, since controling air
emission sources is most effective way to attain the ambient air quality standard,
our study quantitatively estimated the contribution of PMi, and PM.s sources by

applying a receptor model.

IV. Study Results

Criteria air pollutants obtained from monitoring sites were SO., NO,, 0Oz, CO,
and PMio. The basic statistical results showed that annual average concentrations
of SOs, NO,, Oz, CO, and PMio were 0.006 ppm, 0.03 ppm, 0.02 ppm, 0.7 ppm
and 58 ug/m in 2007, respectively. The levels of all the pollutants except PMio
satisfied the annual average standard. The average concentrations of PM;io have
exceeded since 2000 based on the revised annual standard of 50 xg/m'.

Particulate samples were collected from May, 2007 to April, 2008 to characterize
physicochemical properties of PMio at Kyunghee University. The inorganic elements
(Ag, Al, Mn, V, Cr, Fe, Ni, Cu, Zn, Cd, Pb, Si, and Ba) were analyzed by an
ICP-AES after performing proper pretreatments of each sample. The ion elements
(CI", NOs, S04, Na*, NH.", K' Ca?", and Mg®") were analyzed by an IC. Also,
carbon species (OC1, 0C2, OC3, OC4, OP, EC1, EC2, and EC3) were analyzed
by a DRI/OGC analyzer.

The general levels of crustal inorganic elements like Fe, Al, Si, and Zn were
higher than anthropogenic elements like Cd, V, and Ti. The average mass fraction
of the total sum of inorganic elements to the PMi, mass was 2.9% during the
study period. The average concentrations of ions were SO4° 9.55 ug/m, NO3
9.02 wg/m, NH." 4.34 wg/m, Ca™ 1.89 wg/m, CI" 1.43 pg/m, Na" 1.40 ug/m, K
0.51 wg/m, and Mg® 0.30 wug/m, respectively. In addition, the average
concentrations of EC and OC were EC 2.9 #g/m and OC 8.2 ug/m, respectively.

This study used the emission data of CAPSS (Clean Air Policy Support System,

2004) for the Yongin City to classify air emission sources and to analyze their
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properties. The results showed that the major emission source and highest mass
contributions for each air pollutant, which was calculated by summing up all the
emissions from the categorized 11-large groups, were as follow; 58.1% of NOy
from road and vehicle source, 34.2% of SOx from non-industry combustion source,
95.9% of PMjp from mobile source including road dust emission, 81.1% of VOCs
from organic—solvent source, respectively. When emission sources were classified
into 5 inventory sources, the major emission source and highest mass contributions
for each air pollutant were as follow; 58.1% of NOx from mobile source, 47.9% of
SOx from area source, 95.9% of PMio from road and vehicle source, 85.7% of
VOCs from area emission source, respectively.

Based on the chemical information of particulate matters, the PMF model was
applied to estimate the quantitative contribution of air pollution sources. The
optimal parameters for performing modeling were determined by a trial and error
process. After performing PMF modeling, a total of 13 sources were identified and
their contribution were intensively estimated. There were a total of 10 sources in
PMioc and a total of 12 sources in PMzs. The average contributions of PMio
emitted from each source were as follows: 8.0% form oil combustion source, 7.3%
from biomass burning source, 1.8% from coal combustion source, 10.3% from
industrial related source, 13.8% from secondary sulfate source, 17.7% from
secondary nitrate source, 21.2% from soil related source, 9.6% from diesel vehicle
source, 4.6% from gasoline vehicle source and 5.8% from sea salt source,
respectively. Furthermore, the average contributions of PM2s emitted from each
source were as follows: 11.3% from oil combustion source, 8.8% from biomass
burning, 7.4% from coal combustion source, 13.5% from Industrial related source,
15.1% from secondary sulfate source, 5.2% from secondary nitrate source, 19.7%
from soil related source, 5.8% from diesel vehicle source, 4.7% from gasoline
vehicle source, 3.4% from bus/highway source, 1.0% from aged sea salt source
and 4.2% from Cl-rich source, respectively. As a conclusion, this study provides
information on the major sources affecting ambient air quality in the receptor site,
Yongin—City, and thus it will help to maintain and manage the ambient air quality in

this study area by suggesting reliable control strategies for relating sources.
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. Future plans to use the results

Providing basic information when planning a control policy for ambient aerosol
by reviewing characteristics of emissions and comprehensive analyses for

secondary aerosol generations

Providing fundamental data bases when dealing with environmental disputes among

neighboring regions near Yongin City

Utilizing our study results when deciding environmental priority to establish

effective management of ambient air quality in the future

Providing comprehensive and reasonable data bases to deal with various

regulations required by the MOE
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