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ABSTRACT

Purpose: Greenhouse gases are one of the major causes of global warming, a global disaster. In this
study, the priority that affects when calculating the GHG emissions in the road sector is accurately
calculated based on the speed of individual vehicles from the existing section average speed. I have the
purpose of finding a possible factor. Method: A comparative analysis is conducted between the
conventional method of the general passage section, the rest area section, the entrance section, and the
confluence section of the highway and the speed-based emission calculation method of individual
vehicles. Result: As a result of analyzing a total of 6 sections of the Gyeongbu Expressway, it was
found that the standard deviation of the speed and the congestion of the sections had a great influence.
Conclusion: When comparing the existing GHG emission calculation method with the speed-based
emission calculation method of individual vehicles, it is clear that the speed-based method of
individual vehicles is more precise. However, since it is difficult to apply it all over the country, this
study compares the existing method with the speed-based method of individual vehicles and presents
factors that have a significant difference.
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Table 1. Emission Factor for Vehicle type

Vehicle type Component Speed Emission factor
Car 79.6km/h T|gt y = 900.6x"(-0.54)
Car . CO,
(gasoline) 79.6kmvh o4} y=1.493x — 26.28
City Bus _ N
Bus (CNG) CcO, - y =6338x(-0.63)
ick- 65.4km/h |9t =932.6x\(-0.4626
Truck Plc.k P CO, Y ¢ )
(Diesel) 65.4knmvh o y=1.2158x"(1.1317)
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If Car,, %x 3,600 +300 then (1)

Car, = rest area vehicles
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Table 2. Rest area section result

Day Tue Wed Thu Feb Sat Sum Mon
Date 0616 0617 0618 0619 0620 0621 0622
Average Speed (km/h) 55.07 52.94 53.76 53.72 55.27 59.61 65.09

Existing Method Emission (g) 5117542 5241879 5130562 5796035 5446200 4974211 5552497

Based on Individual Vehicles
Speed Method Emmision (g)

Speed Standard Deviation 8.916626 10.23847 10.14079  8.890768 8.30008 7.438199 10.88302

5099561 5227133 5128105 5763025 5420912 4980826 5547213

URFA QI A& 2 “5/Y 7] 7% Table 39 2ol Ukt f7l4 #EH @58 o 2 SedAE 7HAL 71E W
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Table 3. General passage section

Day Tue Wed Thu Feb Sat Sum Mon
Date 0616 0617 0618 0619 0620 0621 0622
Average Speed (km/h) 83.10409  83.02229 83.5644 76.28315 01.38457  91.18422  84.96481

Existing Method Emission (g) 6357489 6350662 6208310 6536835 6044829 6050255 6333140

Based on Individual Vehicles

Speed Method Emmision (2) 5655457 5606275 5499203 5703267 5577599 5656345 5684192

Speed Standard Deviation 14.97049 14.61667 13.14338 16.43345 19.7416 13.73197 13.9057
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Table 4. The entrance section
Day Tue Wed Thu Feb Sat Sum Mon
Date 0616 0617 0618 0619 0620 0621 0622

Average Speed (km/h) 117.2199 82.27428 82.70118 75.42519 84.09073 90.48438 84.12727

6613573 5624873 5455215 4357773 5351619 5462992 5627918

5003107 4871147 5035162 4802347 5128615 5077586

10.32562 14.94441 12.6146 11.63109 11.94606
Exi

Existing Method Emission (g)
6420381
12.54032
Table 59t Zo] U=t £=o] |AZF 27 ULEaL v 187 3%

Based on Individual Vehicles
Speed Method Emmision (g)
17.9579

Speed Standard Deviation
1
Mon

o s
Sum
0622

Eleses
= A=
Feb Sat
0620 0621
100.58 80.66659
5939861

E1E=eg= o) ey
oflA 7% Tl FA= L Q= A=
Wed Thu
0618 0619
89.11158 88.36098
6053062 6072883
6045810 6057758
27.82726

Table 5. Highway confluence section
Tue
0616 0617
88.84149 92.0038
5944172 6557856
6145874 5918108
22.47732 13.88181

Day
92.69908
6070929
5718660
16.09687

Date
Average Speed (km/h)
6164746
5997729 5868788
20.00297 16.44288
A7 A

&al7)2 - Seets of 77 &
Pl 2061, o}xRt 7)) B Ao
ey

ZJ—O

Existing Method Emission (g)
Based on Individual Vehicles
Speed Method Emmision (g)

Speed Standard Deviation

16.15098
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-

B %
KOSDI

556



Seonghun Choi et al. | GHGs Emissions Calculation Method and Influence Factors

L0 HAP A2 ol A= vt 2 ugial 2 3t e 2fol7H10% oV Eoixle A7 ueict. 714 7121 73

o= FAlA WEARgE Alletal 24e Agsh 252 BuSir W 73-9eh 2 747 B Sl EAp A Uil H

S APt 79 gl B Uit AU 79 SRS AlIsal 1% ~ 5% M4 e 2fo7E 9] e dpt HL%

2Rt eE FERTHE O] 10% B Br2-230] QE 1= 15% Tl 98 2 Fughct. e 2 AR R0 494

O HAPF A o2 ok tEA] HilETO] 1w A7 3% ~ 7% Y] FEE AL Qe vuRt A U= %“?r?ﬂol

ER7FUR A QL] A=) Falteo] PRk nIAIA] ol 24to] TAYSIA] gotA olfet At ke Ao ek,
A A TR A2 oA BRI S iE R AP L 7|20 vilEs A e e

ST 2o HtE e 2jo] ke Gk v U £ 0] A HIsh A2 FokS 71X AL S4to] AsH o B

T ARt 2870 1*«1 HiES AP S s Uitk Alre] S wATE 0 24t g2 11t

2 00 HAFIHH LR 0 ALA HjEEF ALY

= =

%@_494 %ﬁl@ﬁ%ﬂ@r@#ﬁ Q0] iEAALS 4 88 T Ao @741;* }sz} Hié 7}11%294 e
zl2ko

E

lo
o,
ek
_@
filo
T
1)
sl
O
2
OE
_g

Acknowledgement

0

B A= FEWTE WEEFATARIC] A7H]Z Y20 TLRP-B148682-03)°] 25| =3 =] A5 Th

[¢]

References

[1] Chang, H.H., Choi, S.H., Yoon, B.J. (2019). “GHGs emissions based on individual vehicles speed.” Journal of the
Korea Society of Disaster Information, Vol. 15, No. 4, pp. 560-569.

[2] Hong, D. H., Jang, D.1., Lee, S. J., Kim, S. I., Park, J.Y.(2017) Study on Air Pollutant Emission Estimation Method in
Transportation Section, National Institute of Environmental Research, Korea.

[3] Kim, Y.S., Chang, J.H. (2001). A Study on the Role of Seoul City Govemment implementing the UN Framework
Convention Climate Change. Seoul Development Institude. 2001-R-12, Korea.

[4] National Institute of Environmental Research (NIER) (2008). Establishment of Climate Change responding System
for Transportation Sector ( I). Nier 11-1480523-000361-01, Korea.

[5] National Institute of Environmental Research (NIER) (2013). CAPSS Model National Air Pollutant Emission
Estimation Manual. Nier-GP2013-097, Korea.

[6] Rakha, H., Aerde. M.V., Ahn. K., Trani. A.A.(2000), Requirements for evaluating traffic signal control impacts on
energyand emissions based on instantaneous speed and acceleration measurements. Transportation Research Record,
n0.1738, pp.56-67.

[71 Ryu, B.Y., Bae, S.H. (2012). “Estimation of greenhouse gas in the urban area by using advanced traffic management
systems - Case study of Daejeon.” Journal of Transport Research, Vol. 19, No. 3, pp. 119-134.

KOSDI

557



