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ABSTRACT

KEYWORDS

Global warming, mainly caused by CO2, is one of the on-going cataclysms of the human
race. The nation-wide policy to reduce greenhouse gases (GHG) has been enforced, for
which it is crucial to estimate reliable GHG emissions. The unit load of road-section CO2
emission (URSCE) is a prerequisite for the evaluation of GHG emissions from road
mobile source, and it is mainly computed using vehicular velocity source. Unfortunately,

there is real-world limitations to collect and analyse representative speed data for
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nation-wide road network. To tackle this problem, a method for the evaluation of Disaggregated
URSCE, proposed in this study, is based on a disaggregated way using big GPS vehicle Method

data. The method yields more accurate URSCE than an current aggregated data based

approach and can be directly employed for nation-wide road systems.
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ECDO, = ce, X ef , X br,x44/12 221

7|4, ECDO,(kg): AETF a2l CO2 vlZH(ton/yr) a={AF}, ce, (T]): a2l ANAA AEZFHHTOE/yr), ef,(kg/T)): a
CO2 WA, br.: a8l AZ&(H4AE=0.99, 7}2:=0.995)0]t}.

Tier 19} 1T 232 2] 228} #o] &5 (Activity)®] WFEFeloll whet 725 ™, Tier I Tier 1ol &A%
T)& F7HH R uRdth ATEEAM Tier Il A5HE AHlA e o83 A oA LB (ce)d AEF
Tier = 28 A& wlEATE °1 83 x}%a WS A&k Tier Il RHL A5 &0 o v

4 Q17] W&ol Tier R&ZFo] 714 &3 2ot}
ECDO:Eefa,b,ﬁ,dxada,b,gd Z\—} 22

7|14, ECDO(kg): CO2 ¥lZ&H(ton/yr), a: AE(FLT, A9, LPG %), b: TETHEE3L M2, EY 5), ¢ A1)
&, ¢ SRERA(EZZD ), ef 0 a b, o dol e WEAF, act,,: a, b, ¢, doll 3Tt %L ot}

1] 9] EPAR 32 IPCC Guideline(IPCC, 2006)°ll 7]1Z3t1 lom, AFA et ddvolHE o] &3t wjEA+ 2 &5
5 AE8E ALKHOE Bgsta Yot FHEAE A ] COPERT(Computer pro- gramme to calculate emission from road
transport) 53—8— TR LA EATAEAN AEEH] FHEEH A=A AFsta Jdom, FA 4 239
COPERT-IIIZ A 3}53 ).

ECDO, = ZA (g,s1)x EU, , ZZ 2 23
1@ EObXEF

I,

A7M, B: WE7EA() F WES, 00 2471 $F/(C0,, CH,, N,O, HFC,, PFCS), v: AE(EE3L, W2, ER),
A, (g v 2FFH(q,, /AL pERge Do, km)Z APsE ALl B85, £U, vl MEF TS, ¢, A5
o] FF, MiEAlollE, =2 9 Az odl AHEHE v AE T MiEH(g), b: AFE AFE 7E, O b 2T
&%), BF,(s): b £5(s)oll W2 2] wjEA 5 (g/H*km)o| T},

Ul 4L, EH7]7§>1“7\] YA 2=Bl(CAPSS, Clean Air Policy Support System)El ERo|zedd HErts A
COPERT-IIZ 27to.2 7|/ A 8453 JTH(NIER, 2013). =78 GHGS] 42 =4, Tier I~Ill, COPERT III 5 TH3H
W 2o] 2453 9] 20 (MOLIT, 2009; Kim et al,, 2010), WHEE 27 A5 F5Ro= Ao 2R ¢ oz
ForE ) =3 Top-down B4]?1 Tier [ Bottom-up 82l Tier 19 ¥ldte] CO2 vl &8-S =A %71 th(MOLIT, 2009).

2.2 ENd R HMUE
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A, 5Y 15T A AF 55 FEA/ 04 dE Holy, wE 7 AZHE ZsKTemporal Evolution)&
7}2. 2 74| (Chaos State)E HE.{ITh(Disbro and Frame, 1989; Vlahogianni et al., 2006). & E°], AZWAZE FH3h=
WFFQ @ F(Interruptive Traffic Flow)Woll 238 MEAFS S5+ 5@ S2H o 2857 ol B&

¥ RS I8 fAY BES BEA St nebd (R201529 e % GHG BAFE ASEAN Jlelwr} 27 e
o) BEASE Aolst EARe] ttk EETHE TS, BRI A4S HREER UET 5 glo, oF ol§
Y S2TI iEUTE EAS /gD 2eby] oy
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(Chang and Lee, 2016). ] 31A3l7] AaiA = [2411] A= =273 tig £24871 asin, [212] +3E &5
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Fig. 1 Nonlinearity of CO2 Emission
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AEstE 2 A AFe] FATYEEE (Bake] SHoA) o]2A SAF $4H AL T HolH(Fig. 3.2),
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Fig. 2 Features of Individual Vehicle Velocity
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Fig. 5 Density Profile of Speed

2 UplAlold SEARE 201449 69 19 ~ 79704 AU ARE FHeiTh #3E Ase

F 72917004, [F, A, &, 5] A2 vlste zhz} (2,387, 1,727, 1,335, 7,291]7 0]tk 38 A8 E ©]-835+4 Fig. 3.3%

Zt FEE e, 759 Speed -Profiles} 2 3.2 ]t tHHH k2 748 5= Density-Profiled

Fhe] AEE BgFe] & 23 B2 HIRsl B, AUH R S| e A=) Y=

HoEE WA dehda ok 7129 AL =7 GHG MlE% A48S 9¢ HdEE(km/h)E [, A, &, 5] 22

whstel 27 (222,292, 294, 246102 EAHAUTE F712 B/ 53} A/ AT 2 BREE Aol 249 022 F Aol &

oA kA% Density?] ¥3E= th2A YeRAL Qlth ol FHEEE o] &3te] GHG WE#e AT 49 Add 23

2T+ A Jrdet. 283 A AR FHE CO2 MjE% 34L& NIER (2009) 904 AAE 97) 2% F 2
o] A Mileage?} & 370 AF(5-84, W2, EE)S Table 13} o] A43tgith

of

(RS
S
ofl

Table 1. CO2 Emission Function

CO2 Emission
Vehicle Type Fuel Type
Speed(km/hr) fomula
Less than 65.4 Y=1555.5xV"(-0.578)
Car(Midsize) gasoline
More than 65.4 Y=0.0797xV + 144.19
Bus(Urban Type) CNG - Y=5019.8xV/(-0.5582)
Less than 65.4 Y=1135.2xV"(-0.4668)
Truck(Small-size) diesel
More than 65.4 Y=2.2307xV + 25.76
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my

1 24

A, A2 (Aggregated method)oll 718ke] W& 2 E o] &3 URSCE(g/km)e & A7-ollA AAE Bl vl
A2 (Disaggregated method)ol 71¥Fet URSCERTH HA7iEglon, BAA7E= Table 2.9 2tk AWl 2t
URSCEE [4&at, W2, Ed]o) tiate] z}z} 2363, 8134, 247.7|2 £A18 whd, v Z A2 -2 [319.6, 1082.6, 309.2] & ¥4
Hol JAEA S AaH7E e Ztlﬁﬂﬂw ol [73.9%, 75.1%, 80.1%] 2 JERTE

ool A @Al WA BEEEE A gstel A T E2olF P % GHG FAFY 20004 153
L 16ne] AUAE RolLEE ek, oA B, WS WAL WEE ANAY FE BT A TAE AR + 2tk
AN 5 AT 5842 G2 B9, 53 B3 Yot Mol 2R, §2 A2t A% 422 SEpEE

qEa 55 ATRE w5 doRe :E—“&i AR e F AT a3 45 olaA
2o o3 N &= A A
of o AMas= 53 55 HIT2 ol hste] 331.3-29. 7( 104%)9} 351.6—298. 6( -15. 1%) 7t} §A g o9 g
Aolgt BAAE Mgt EYIAE fARIHA deEldta & S gl
o] el Al Od% COE AUl 48 =205 ed el 3 GHG W& 7.}%44 #dE Ao SHoA £ 47
oA AAIZ W Eo] do] JAVIN AR FEFS HoEth oA T, A
ol

]
W Bl Ao Qg G - 127%2A B S5 ot}
&4_111 7H'aﬁ_ &5 7)hke] B4 A5}, 244:9] URSCE 719 =& 10km/hr 0]l A w]-$- =7 el dth(Fig. 43). % 10°]
025¢1 ¥ CO2 W& 7o == AA 9] 0460 2ol oH, &5 200172] 7-¢ Density 719 =
& 0372 Yestth whgkA URSCES Z4A1717] $lalAe 38 Co2 299l £5
AACL st} F71E 2] £ 55 Table. 1014 AW E CO2 vlEI4 YA +30km/hr
Sl

Table 2. Results of CO2 Emission Unit Load

Vehicle Type Car Bus Truck
Methodology Agg. Disagg. | Diff(%) Agg. Disagg. | Diff(%) Agg. Disagg. | Diff(%)
East 259.1 331.3 78.2 889.0 1123.3 79.1 266.9 321.0 83.1
AFE’;:daCh West 2214 296.7 74.6 763.8 1007.0 75.8 235.1 290.8 80.8
Section South 2203 298.7 73.8 760.1 1013.3 75.0 234.1 2923 80.1
North 2445 351.6 69.5 840.7 1186.8 70.8 254.7 332.8 76.5
Average 236.3 319.6 73.9 813.4 1082.6 75.1 247.7 309.2 80.1

Where, Agg. and Disagg. means average speed based and disaggregated speed based methods respectively, and Diff(%)
= Agg. / Disagg. * 100.0
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LI
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[INLH]

S smasamsee () (1}
D 5 10 15 20 25 30 35 40 45 S0 S5 60 65 70 75 80
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=02 -»Probe —Accum. CO2

Contribution Rate

Fig. 6 Speed Contribution to CO2 Emission
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5. ZE ¥ g5 A4
5.1 Zg

71&e] 20|52 ¥ GHG Wl&% A RHL2 2000 ol del T8 /o] ghuEon, FA9 7HEAE A0
vty ARG Wk Tier 13 22 Top-down W43} & Tier 19} COPERT 11¢} 22 Bottom-up 2] <]
HEARE sig=7te Arode met 1T ¢ JEF sth LU A uFAANA FHHE SEARE <
F EEF3 date £/ /EHEReH, FHE SR8 AAARR #P o2 NEAEY SEYHE
¥ gl HAE AT AU

eEdY] AFAE FHEL 2WEEY G453 Rg o Qe ~AvnfEQ@S V|Wo g st A WAl &7
&£ B3 fEo] Hid & Ml AF £=AR £l stk 1a AR F3HH Coverages F 2
WARYL AFEe A5 BE E2WS X302 9990 23t wpeta] B AFoAs T & A=F viniAl oA
M EEARE 7|V R St HIAY A 9] URSCE AHA 25 AT AAE THEL /1Y AT ZAZ

Kok o
P2P(Ponit-to-point) 2t&5ARE o] 8T 5 Qi AFolA 7H8 Aud P Eolet & & vt 28 AAE WHEL
& 2w F3/#H/EAE Lejstd] MLHASOE G A& 9lof 71 W E wigte] ZHE 7HTh F71
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