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Abstract

Recently it has reported that the motorcycle is a major source of air pollution in urban area by many studies. But
the air pollution emission from motorcycle has been high uncertainty due investigation of a lack of activity data
and emission factors in Korea. So in this study, the population of moped and VKT (Vehicle kilometers travelled) of

motorcycle are investigated for calculation of the emission from this source categories.

As the results, the population of moped is estimated as about 400,000 and corresponded as 23% of registrated
motorcycle which is larger than 50 cc in engine displacement. And it is found that the VKT of moped and

motorcycle are investigated as 19.1 km/day and 32.3km/day.

Annual air pollution emission from motorcycle and moped are estimated by investigated VKT and updated
emission factors. The nationwide emissions of PM,,, CO, NO,, VOC are calculated as 910 ton/yr, 208,198 ton/yr,
3,032 ton/yr and 25,575 ton/yr in 2008. The contribution ratio of CO, VOC emission from these sources are
estimated as 29%, 24% in on-road transport sector and it is confirmed that motorcycle and moped are major air

pollution sourcesin urban area.
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Table 1. Emissions from vehicle categories in EU road transport sector (2005). (unit: %)
CcO NO, vVOoC PMy, CH, CO,
Gasoline PC 73.6 231 48.8 1.9 64.5 443
Diesel PC 1.3 15.6 1.7 311 23 215
Gasoline LDV 3.6 15 1.6 0.1 0.9 17
Diesel LDV 1.1 58 1.4 193 11 6.0
Diesel HDV 33 47.2 29 324 11.7 22.3
Buses 0.6 6.2 12 6.5 22 2.7
Mopeds 59 0.1 36.1 7.3 8.1 0.6
Motorcycles 10.6 0.5 6.3 15 9.2 0.9
PC: Passenger Car; LDV: Light Duty Vehicles, HDV: Heavy Duty Vehicles
CORINAIR (2007).
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Table 2. Motorcycle Vehicle Kilometers travelled data before this study.

) Study Survey Survey Vehicle kilometers
Investigator year region Matorcycle use number travelled (km/day)
Seoul City? 2009 Seoul General delivery service 936 57
Transportation Pollution Research Center? 2009 Seoul Genera delivery service 1,216 26
Seoul Development Institute® 2008 Seoul Quick delivery service 176 173
K orea Transportation Safety Authority” 2005  Nationwide Quick delivery service 500 177
) . A 2-stroke: 7.2
5) *
Transportation Pollution Research Center 2002  Nationwide All 275 A-stroke 11.5

*All: Quick delivery service, General commutation, General delivery service, Sport & leisure.
DSeoul City (2009) Survey of motorcycle vehicle kilometer travelled in Seoul; ?Transportation Pollution Research Center (2009); ®Lee (2008); “Choi

(2005); 9Kim et al. (2002).
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Fig. 1. Comparison of regional vehicle kilometers travelled by motorcycle.

of F41 o W) AFEAIE NG A 73
A #4% A% 9 FAAYE 568kmiday=
ERE et

o2l AR Wel 2 FolE Mol: A
ZAL Aol Uubg- o] EAbe} EFuE 8- (FAH L)
ol g7t drht 2FHALA He Aew W
o} 20059 = #A}ALE (Choi, 2005)= EFvE4
o|FA7E vF weo| ZFE] F3A L AL
Q 9131, 20001 5 FARALE (E3H7 9 -4, 2009)=
EFEE o]FxE UF A 23E] F47)

2 Asetn F7HEe A7 241 °lwﬂ¥
o] o FPAge] Wik A7 AL vlwsld =
sh 2t

7128)  FAAY Amrh 24 A 24 Ao
o @} Apelsh olm, AAH dhEAe) Yekw
@slo] oF maks}r] $15te] 20009 64~74 A

=725t A 264 A 15

Table 3. Comparison of regional vehicle kilometers trav-
elled by motorcycle.

Region VKT (km/day) N
Seoul 32.8 67
Incheon 353 60
Gyeonggi 30.3 206
Dagjeon/Chungnam 40.3 301
Daegu/Gyeongbuk 37.3 298
Busan/Gyeongnam 21.8 328
Average 325 1,260
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Table 4. Motorcycle vehicle kilometers travelled by uses.
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Table 5. Motorcycle vehicle kilometers travelled by engine
displacement.

Uses VKT (km/day) N
Quick delivery service 72.8 166 Engine displacement VKT (km/day) N
General commutation 14.3 507 <50cc 19.1 299
General delivery service 36.3 421 >50cc 26.4 251
Sport & leisure 38.2 160 >100cc 38.4 624
>260cc 53.3 90
80

70 Table 6. Registration status of motorcycles by region and
60- engine displacement in 2008.  (unit: population)
=z 504 Regional Tota >50cc >100cc  >260cc
E 201 Seoul 408,987 187,226 208,084 13,677
= Gyeonggi 286,910 152,520 126,217 8,173
¥ 307 Incheon 57,901 30,879 25,645 1,377
20+ Gangwon 52,481 26,626 24,797 1,058
104 . Chungbuk 76,073 44,801 30,349 923
Chungnam 116,704 73,887 41,110 1,707

0+ Quick ddivery' Gened | D divery " Sport Gyeongnam 122,286 63,966 56,138 2,182
service  commutation  service & leisure Gyeongbuk 154,337 95,027 57,473 1,837

Uses Gwangju 34,361 17,337 16,453 571

Daegu 114,346 68,172 44,650 1,524

Fig. 2. Motorcycle vehicle kilometers travelled by uses. Dagjeon 29,858 13,253 15,838 767
Busan 111,243 48,721 60,457 2,065

Ulsan 44,256 16,129 27,317 810

60 Jeonnam 100,421 63,372 35,029 2,020
Jeonbuk 86,404 55,489 29,807 1,108

50 Jeju 17,831 9,933 7,640 258
Total 1,814,399 967,338 807,004 40,057
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Fig. 3. Motorcycle vehicle kilometers travelled by engine
displacement.
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Table 7. The numbers of imported mopeds by country
during 3 years (2006 ~ 2008). (unit: population)

Country Mopeds(<50cc)
China 24,957
Japan 13,709
Taiwan 9,121
Vietnam 68
USA 54
Others 79
Total 47,988

Korea Customs and Trade Development Institute (2009).

Table 8. The population of moped by imported and domes-

tic sales. (unit: population)
Domestic sales?
Year _— Imported? Tota
A B
2006 33,266 8,599 18,272 60,137
2007 32,120 6,860 19,089 58,069
2008 37,929 7,371 10,627 55,927

Ylnterview with the motorcycle manufacturer in 2009.
2K orea Customs and Trade Development I nstitute (2009).

Table 9. Average life year of motorcycles by engine dis-

placement. (unit: year)

Engine displacement Averagelife
>50cc 6.9
>100cc 9.2
>260cc 9.8
average 8.3

Seoul City (2009) Scrap data of motorcyclein Seoul.
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Fig. 4. Average life year of motorcycles by engine dis-
placement.
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Table 10. Emission factors of motorcycles and mopeds by
engine displacement in Korea (CO, NO,, VOC).

(unit: g/km)
. Model year Engine Emission
Pollution (year) displacement fator
<50cc 3.750
<2002 50~ 150cc 1.060
>150cc 1.100
<50cc 3.772
vVOC 2003~ 2005 50~ 150cc 0.889
>150cc 0.838
<50cc 1.561
2006 ~ 2007 50~ 150cc 0.562
>150cc 0.551
<50cc 8.230
<2002 50~ 150cc 9.990
>150cc 6.940
<50cc 7.694
CcO 2003~ 2005 50~ 150 cc 11.396
>150cc 12.215
<50cc 4.189
2006 ~ 2007 50~ 150cc 5.471
>150cc 10.200
<50cc 0.040
<2002 50~ 150cc 0.120
>150cc 0.100
<50cc 0.039
NO, 2003~ 2005 50~ 150cc 0.138
>150cc 0.148
<50cc 0.043
2006 ~ 2007 50~ 150cc 0.144
>150cc 0.187
Lim et al. (2008).
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Table 11. PM,, emission factors of motorcycles and mo-
peds by engine displacement in EU.

Enci Emiss Speed  Emission
Pollution i Ingl ne i stmlfjs Og rang factor
Isplacemen ancar (km/h)  (g/km)
Conventional 10~110  0.1880
Moped Euro 1 10~110 0.0755
<50cc Euro 2 10~110 0.0376
Euro 3 10~110 0.0114
Conventional 10~110 0.2
Euro 1 10~110 0.08
2-stroke Euro 2 10~110 004
Euro 3 10~110 0.012
Conventional 10~110 0.02
Euro 1 10~110 0.02
PMy - <250ce Ewo2  10~110 0005
Euro 3 10~110 0.005
Conventional 10~110 0.02
<750cc Euro 1 10~110 0.02
Euro 2 10~110 0.005
Euro 3 10~110 0.005
Conventional 10~110 0.02
Euro 1 10~110 0.02
> 750ce Ewo2  10~110 0005
Euro 3 10~110 0.005

CORINAIR (2007).

Table 12. Emission factors of motorcycle and mopeds
considering life distribution by engine displace-
ment in 2008. (unit: g/lkm)

Engine displacement PMy, CO NO, HC

<50cc 0.058 6.514  0.041 2.937
=50cc 0.062 8823 0.136 0.809
>100cc 0.014 8.823  0.136 0.809
>260cc 0.014 10141 0.151 0.796

A el FEHEA S PMy®] wiEASE 1
3746l A A% (CORINAIR, 2007) vj&A 42 A
g3tk A48 olFA WAL Heshd =
10, = 113} 7t}
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Table 13. Air Pollution Emission by motorcycles in 2008.
(unit: ton/yr)

Region PM 4 CO NO, VOC
Seoul 193 48,464 707 5,893
Gyeonggi 144 33,075 482 4,053
Incheon 29 6,651 97 817
Gangwon 26 6,067 88 744
Chungbuk 40 8,509 124 1,054
Chungnam 63 12,876 187 1,600
Gyeongnam 61 14,041 205 1,726
Gyeongbuk 82 17,102 249 2,124
Gwangju 17 3,967 58 487
Daegu 60 12,769 186 1,582
Dagjeon 14 3,537 52 431
Busan 52 13,145 192 1,604
Ulsan 19 5,355 78 650
Jeonnam 54 11,128 162 1,380
Jeonbuk 47 9,491 138 1,181
Jeju 9 2,020 29 249
Total 910 208,198 3,032 25,575

Table 14. Distribution of air pollution emission by engine
displacement of motorcycle in 2008.  (unit: %)

Engine displacement PM 4 CO NO, VOC

<50cc 18 9 4 32
>50cc 63 39 42 29
>100cc 18 48 51 36
>260cc 1 4 4 2
Total 100 100 100 100
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Fig. 5. Distribution of CO emission by road transport cate-
gories in 2006.

Table 15. Distribution of air pollution emission by road transport categories in 2006.

PMyo CcO NO, VOC
Road source Emission Ratio Emission Ratio Emission Ratio Emission Ratio

(tonfyr) (%) (ton/yr) (%) (ton/yr) (%) (tonfyr) (%)
Passenger cars & Taxi es? 3,755 15 406,191 52 96,564 21 52,505 43
Vans & Buses” 4,711 19 46,918 6 93,083 21 14,599 12
Trucks & Special cars? 15,445 62 101,574 13 259,688 57 25,779 21
Mopeds (< 50 cc)? 199 1 21,174 3 113 0 9,806 8
Motorcycles(>50cc)? 924 4 200,792 26 2,623 1 18,874 16
Total 25,034 100 776,649 100 452,070 100 121,564 100

YNational Institute of Environmental Research (2008); 2This study.

=725t A 264 A 15
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Fig. 6. Distribution of VOC emission by road transport
categories in 2006.
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