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ABSTRACT

CO, emissions of vehicles vary with vehicle's speeds. In addition, the speeds vary with road type, location, time and traffic volume. In
this paper, the section in which a large quantity of CO, emissions per vehicle is exhausted is determined and analyzed with principal
component analysis(PCA). In results of analysis, the principal components analysis were divided into two principal components.. It
had been identified that the main component was the time zone one which is able to explain each components' role. The first principal
component could explain the role of a major component on CO; emissions per vehicle in the early morning and afternoon hour,
respectively. The second principal component could explain the role of the component on CO; emissions per vehicle in the morning
and afternoon peak hours, respectively. Therefore, the section in which a large quantity of CO, emissions per vehicle could be
deterimined by PCA scores.

Key words : CO, emissions, Travel speed, Road type, Sensitivity
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Table 1. Equation of CO, Emissions Factors Per Vehicle

Fuel Speed Equation of CO; emissions
Compact | Gasol | < 65.4km/h y = 887.12x-0.5703
car ine | > 65.4km/h y=0.9303x + 30.821
o Gasol | <65.4km/h y=1313.7%-0.6
a| Smal | ine | = 654km/mh y=0.5447x + 78.746
s
s car < 65.4km/h y=1133.1x-0.587
e Diesel
n = 65.4km/h y=0.6175x + 62.478
g Gasol | < 65.4km/h y = 1555.5x-0.578
2 ine | > 65.4km/h y=0.0797x + 144.19
a | Midsize | | <65.4km/h y = 1818.1x-0.6643
r Diesel
car = 65.4km/h y=0.3184x +95.66
< 65.4km/h y =1539.4x-0.5748
LPG
= 65.4km/h y=0.5056x + 117.39
) < 65.4km/h y = 1805.7792x-0.6322
Taxi LPG
= 65.4kmv/h y =0.3239x + 114.0621
RV :
Van
Heavy
vehicle

* Source : National Institute of Environmental Research
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Fig. 1. CO, Emissions Per Vehicle by Travel Speeds

Source : Alessandra, C. (2002), "Modeling Traffic Flow Emissions"
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Fig. 2. Principal Component Scores and Variations

* Source : Jung,S.J)., Risk Evaluation of Slope Using Principal
Component Analysis(2010)
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Table 2. Speeds and CO; Emissions Per Vehicle (by Sections)

A g COy o viE3t g7t

section Time | 00| 01|02|03|04[05[/06|(07|08|09|10| 11| 12| 13| 14| 15| 16| 17|18|19|20| 21|22 23
Anseong IC - Speeds | 93| 64| 67| 68| 65| 62| 64| 70| 74| 73| 69| 67| 67| 65| 66| 64| 67| 73| 79| 86| 92| 93| 92| 95
Anseont cO,
JC(58.5km) Emissions 152| 141{150( 150( 139| 145| 141| 150| 150| 150{ 150{ 150{ 150{ 139| 149| 141| 150| 150| 150| 151| 152| 152| 152|152
Janwon IC - Speeds | 42| 82| - | - | -[32]29]21|25|24|20|27|31|31|29]|27|28|29|28|27|31]|30]|31]|31
Hamam CcO,
Bridge(1.2km) | Emissions 179|151 - | - | - |210]222|268|242|248|275|231|214|214|222|231|227|222|227|231|214|218| 214|214
Haengdamisland | Speeds |101) 99|99 | 98| 97| 94| 97|101|101| 102 98 | 88| 102|101 103| 102| 100/ 102|101} 99 | 98 | 99 | 99 | 101
rest area - west
pyeongtaek COZ 152|152 152(152( 152| 152| 152| 152| 152| 152{ 152] 151| 152| 152| 152| 152|152/ 152] 152] 152| 152| 152| 152|152
1C(64.0km) Emissions
Speeds | 103| 96| 99| 98| 97| 97| 86| 25| 14| 13| 28| 86| 86| 84| 72| 40| 21| 16| 16| 19| 44| 83| 86| 90
Iljic JC - Yisanpo
JC(32.0km) Em?s(s?izons 152 152(152(152(152| 152| 151| 242|338 353|227| 151| 151| 151| 150| 184 268|313|313|284(175| 151| 151|151
Speeds | 78| 79| 80| 80| 80| 82| 82| 82| 82| 81| 81| 81| 82| 81| 81| 69| 80| 80| 78| 79| 80| 80| 81| 81
Kusan IC - Yisanpo
JC(320km) C02 150| 150 151 151 151| 151| 151| 151| 151| 151|151 151| 151| 151| 151|150 151| 151|150{ 150{ 151| 151| 151|151
Emissions
Hanriver Speeds | 79| 79| 79| 79| 79| 79| 50| 29| 16| 21| 26| 36| 78| 53| 35|32 |31|30| 19| 20| 57| 72| 74| 79
bridge-Dongjak CO,
bridee(4.2km) | Emissions 150| 150( 150( 150{ 150{ 150| 162|222|313|268|237| 196| 150| 157| 199|210/ 214|218|284|275| 150| 150| 150| 150
Gyeonggi-do Speeds | 62| - | 71| - | 75]60| 64| 60| - | 61|63 64| 63|62|64|62|62|66|56|63| 66| 63| 65|63
boundary -
Bijununder COZ 143| - [150[ - [150]146|141|146| - |145/142]141|142|143| 141|143/ 143|149|152|142| 149| 142| 139 142
Pass(320.km) | Emissions
Anyangviaduct - | Speeds | 41| - | 43| - |43|40|39| 28| - |36|37|36|37|37|35|37|33|34|34|34|36| 37|38 40
Seoul-si CO,
boundary(4.2km) | Emissions 182 - (177 177|184/ 187|227 196|193/ 193(193| 193] 199 193|206| 203|203/ 203| 196| 193] 190| 184
cf) () : Separation distance from part of access in seoul
A7, 2z T, Xirxe AEfe] W anramS 7] A =HEIAEA(2011)¢] CO, vjEAT A (58-TE-
ojct EAfae] efell, 7 o] AFAPE 1 obd Be= a7 IS 283l ST A AR Al TR 2tk
£9] 80%E e AL V[Fo R o] FARS ettt FE
ZZm2] 2J0] TR L 2ol] x1~x,2] A F=XIE tidske 65.4km/hn|t y = 1555.5x-0.578
24 7} gEthgni FAR B T 5 9o o] £E 65.4km/hold y = 0.0797x + 14.19 @
FAgE el Beck ojul, APgE TR A5 iR e s

[} g e
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o] S1Aje]l w2} ofufdt 54dS Holal JEA ISk RS
TpRRItE Tejal ST e AREsie] PR RbEE AR
T CO, wiETF o wie73s Atk

3.2.2 X2k g CO, HiSZF B

B =woli A COp HiedS AP siste] 7wl
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A VA== 8700] FRbS tPo = 247)9] HFE AEste]
FYsidck 77k A9 TRIER R AEA] Héele] o4
ufe} dAstlen W] A9 20109 109 AAS 4224 00
AR23APEA] AR W RS E TREe R A T COs HiEE
< AHESle] HR AISItE R SAE v 2ol
e Eo] 2k H3ink

okfie] Table 33} o] S 483} A 15748} A 254
I, 2708 TR R Aol EFHo] Asst He A ¢ &

Atk

Table 3. Rotated Component Matrix

24 9 5 ik ofs WEYo] B AR F, AV A
Agee) Aie) WAEo] g Hgkes & 5 glrk ufeh,
A T COp Wesge] 4% ARk wieh thed Wl S
AfEER FA AL GG B3] A= Tl
Wt A G COp MEFE Aol/h Lhe A % 5 Ank

Table 4. Variables by Principal Components

The first component
(non-peak hour)
Variables |00,01,02,03,04,05,06,11,12,
(times) 13,14,15,16,21,23

The second component
(Peak hour)

07,08,09,10,17,18,19,20

Variables(times) | The first component | The second component
2 985 087 42 82 B+ 8 Z4
= - = A | FART} A 2 TR olgale] 247 ARK W WS
23 081 072 tpdo = 7F Wi tigh AAgkS Tkl 7F T AR
06 970 206 < 7R VTS B8 AT E AR o= 4
13 959 182 Tl Avgshe vl wel 71SAIE Fofgho =] ApelAe]
05 894 081 I ASHARD ATkS 4] s wolETh
11 889 317 olzfe] Table 5& Xt €& A" FAE FHgeo|th
00 883 .080 Table 55 B9 A | F8] 2L AJIC~Fhdthal 7o)
16 872 316 AR A57} A AEEk
14 852 33 £} b B 013 Alolel] Bl glont 34l 10~
1 74 o et ke 220402 The T ¥ls) e A4} 2k
01 714 443 otk
04 710 .094 — aw o o 16 [——
A 1 o] A9 wEw] AL ARSER Fashs AR
o 78 0% o] Wogo] LgsHE 540 9lth. olela 5L B A
02 706 -.022
Eufl, ZHIC~ ghgtial 77 B 71kl vls) als-wke] A&
12 .700 .013
18 .106 .986
08 041 977 Table 5. PC Scores by Sections
09 107 977 The first The second
19 177 967 component component
17 123 948 Anseong IC-Anseong JC (58.5km) -0.3071 -0.9705
20 296 935 Jamwon IC- Hannam bridge (1.2km)|  2.22639 0.20009
10 .639 743 Haengdamisland rest area— 035812 069163
07 644 78 westpyeongtaek IC (64.0km)
Iljic JC-Geumcheon IC(14.2km) -0.77565 1.8342
Kusan IC-Yisanpo JC (32.0km) -0.37174 -0.74587
3HE AEYES JE3td Table 49 2k —— —
Hanriver bridge-Dongjak bridge 02559 110086
219 Tableg EUIZ F4E ¥ R HFES A9 (4.2km) e :
A 15738e] 9 A AR} 25 ARFRe jIGEe] EFE Gyeonggi-do boundary- 078705 0.63086
Qe AS o 5 Slrk o) wEPo] HE AR F, AHEER bijununderpass (32.0km)
L3 Q= ARMe] W] aE3t eS¢ 5 Sik Anyangviaduct 0.62917 -0.0963
. —Seoul-si boundary (4.2km)

A 2574722 73 23FAIe 53Tl WaEo] 23

cf) () : Separation distance from part of access in seoul
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