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Abstract

Emission reduction program for in-use diesel vehicles (ERPDV) has been enacted since 2004 over the Seoul metropolitan
area, and diesel emission reduction is forced to fulfill this regulation. This study was performed to evaluate the ERPDV using
PM, concentrations of both road-side monitoring and national background network during the period of 2004-2010. In order
to assess the pure road emission, we first eliminated the long range transport effect by deducting the trend of annual national
background concentrations from the road-side PM;o concentrations, and then analyzed the time series of the resultant PM;o
concentrations over Seoul metropolitan area.

The annual rates of variations of road-side PM;o with the deduction of trend of background level show -3.2, +0.4, and -2.4
ug/m’/year, in Seoul, Incheon, and Gyonggi province, respectively. There are steadily decreasing trend in Seoul with all of
statistic parameters such as mean, mediam, 5%ile, 10%ile, 25%ile, 75%ile, 90%ile, and 95%ile concentrations. Incheon
shows some fluctuations with positive with no significant trend, and Gyonggi province shows overall decreasing but not
consistent. Student-t test shows 95% significant level of ERPDV effect in Seoul, but there exists no significant level greater
than 90% in both Incheon, and Kyonggi province. Total annual averaged trend over the whole Seoul metropolitan area is
estimated to lie in approximately -2.91¢/m’/year in this study, implying the intimate involvement of ERPDV to a large extent.
This is also suggesting that the further research cost-effectiveness of ERPDV with consideration of the long range transport
process would be needed over the Seoul metropolitan area.

Key Words : Emission reduction program for in-use diesel vehicles (ERPDV), Road-side monitoring network, Background
concentration, Seoul metropolitan area
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Table 1. Summary of information on the enacted strategy of ERPD(emission reduction program for in-use diesel vehicles)

Number of Participated vehicles

Strategy enacted ~
& Total 200‘.‘ 2005. 2006~2009
(Tentative period)
DPF (Diesel Particulate Filter) 174,426 18,533 155,893
Attachment
DOC (Diesel Oxidation Catalyst) 146,469 17,595 128,874
Reconstruction to LPG 172,099 7,790 164,309
Early Scrap of automobile enacted 92,763 129 92,634
Total 585,757 44,047 541,710
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Table 2. Information of monitoring sites used in this study
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Site locations

mzzﬁzgig Province # Name of sites Monitoring Period Longitude Latitude
(deg, min, sec) (deg, min, sec)
1 Seoul station Jan/02/2000 ~ present 126, 58, 17.47 37,32, 57.80
2 Cheonggyechun Jan/02/2000 ~ present 126, 59, 53.10 37,34,07.14
3" Chongro Feb/01/2008 ~ present 126, 59, 48.31 37,34, 14.31
4 Gangbyunbukro Nov/01/2009 ~ present 127, 02, 28.17 37,32, 19.71
5 Dongdaemoon Jan/02/2000 ~ present 127, 00, 27.99 37, 33,55.76
Seoul 6 Cheongrangri Jan/02/2000 ~ present 126, 59, 53.10 37, 34, 48.60
7 Sinchon Jan/02/2000 ~ present 126, 56, 15.43 37,33,17.77
8 Yongdongpo Jan/02/2000 ~ present 126, 54, 17.88 37,31, 12.08
Road-side 9* Sinsadong Jan/02/2000 ~ present 127,01, 10.90 37,30, 57.90
monitoring 10* Yangjaero Nov/01/2009 ~ present 127, 02, 07.84 37,28,57.43
11 Guldong Feb/01/2008 ~ present 127, 08, 49.34 37,32,26.24
network 12" Taenung Nov/01/2009 ~ present 127, 04, 31.36 37,37, 02.59
1 Dongsuwon Jul/01/2004 ~ present 127,01, 52.77 37, 16,41.28
2 Moran station Jul/01/2004 ~ present 127,07, 44.75 37,25,59.34
Gonggi 3 Jungangro Apr/01/2009 ~ present 126, 49, 41.22 37, 18, 59.96
4 Mado station Jan/01/2005 ~ present 126, 46, 40.40 37,39, 07.16
5 Gyenam park Jan/01/2005 ~ present 126, 45, 30.10 37,30, 19.07
1 Seokbawii Jan/02/2000 ~ present 126, 41, 27.00 37,27, 28.00
Incheon 2 Bupyong station ~ Aug/01/2003 ~ present 126, 43, 26.00 37, 29, 28.00
3 Songhyundong Feb/01/2008 ~ present 126, 38, 14.00 37, 28, 55.00
National Kyongnam 1 Jeoguri Jan/02/2000 ~ present 128, 35, 14.82 34,42, 36.18
background Kyongbuk 2 Taehadong Mar/01/2000 ~ present 130, 47, 52.50 '37,31, 05.76
T Incheon 3 Deokjeokdo Sep/01/2007 ~ present 126, 18, 57.36 37,13,59.94
monitoring Jeju 4 Gosanri Jan/02/2000 ~ present 126, 09, 42.60 33, 17,3220
network Chungnam 5 Padori Jan/02/2000 ~ present 126, 07, 55.86 36, 44, 11.10

* Data not used in this study due to the limited monitoring period.
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Fig. 2. Locations of monitoring sites used in this study. (@)
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Table 3. Days of Asian dust occurrences during the study period
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Fig. 8. Annual variations of PM( concentrations (¢g/m’) observed from road-side monitoring network of Seoul with the
duction of national background concentration level.
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Fig. 9. Annual variations of PM;o concentrations (1:g/m’) observed from road-side monitoring network of Incheon with the

duction of national background concentration level.
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Fig. 10. Annual variations of PM10 concentrations (£g/m’) observed from road-side monitoring network of Gyonggi
province with the duction of national background concentration level.
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Fig. 11. Annual variation of median road-side concentration with the deduction of national background concentration level.

Regression lines show for the period of both the whole analysis period and ERPDV enacted years only.
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Table 4. Summary of results of Student-T test

Period of Period of
2000~2010 2004~2010
Seoul 1.08 *xx* 1.32 **
Incheon 0.73 #¥¥* 0.14 %%
Kyonggi Province - 1.19 %%

*:0.5%, ** 1 2.5%, *¥** : 5%: ****: No change

* Standard normal distribution of 90%, 95%, and 99% significant
level is 1.10, 1.96, and 2.54 in the standard probability
density function.
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