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Abstract

The tier 3 methodology used in estimation of greenhouse gas emissions from road sectors is based on mileage
data. However, such data can neither accurately represent the mileage of regional unit nor have sufficient
integrated data reflecting the characteristics by region, vehicle type, fuel type and road type. Such estimation of
greenhouse gas emissions is not reliable. Accordingly, the purpose of this study is, firstly to accumulate activity
data based on distance traveled which enables us to accurately estimate the amount of green gas emitted by
regional unit(emission point), and secondly, to develop a methodology for estimation of greenhouse gas emissions
using these data. To do this, the study utilizes the mileage data of Korea Transportation Safety Authority(TS),
statistics of registered motor vehicles, statistical yearbook of traffic volume from the Ministry of Land,
Infrastructure and Transport(MLIT), the Korea Transport Database of the Korea Transport Institute(KOTI), and
average road speed by local government. Methodology for estimation by local government level(emission point) is
meaningful, because it reflects traffic pattern data including flow in and out and internal traffics. Finally, to verify
the methodology presented in this study, it is applied to Seoul. Both greenhouse gas estimates, one by multiplying
the average mileage and the number of registered vehicles and the other by multiplying traffic volume and road
extension, are less than the amount estimated by the methodology presented in this study.
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Figure 1. Greenhouse gas emission volume of traffic section
(1990-2010 vear accumulation traffic)
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Table 1. Comparison of Tier1, Tier2, Tier3
Method Contents

Tier 1 formula Emissions = E(Fuela X EF,)

FEmissions : Greenhouse gas Emission (kg)
Fuel, : Fuel, Consumption (TJ)

EF,: Emission Factor (kg/ TJ)

a: Fuel(ex: Dlesel, Petrol, LPG)

Characteristics - Mostly basic top-down method
- Apply IPCC emission factor by fuel type
- Not considering distance traveled

Tier 2 formula Emissions = E(Fuel X EF,,.)

Emissions : Greenhouse gas Emission (kg)
Fuel, : Fuel,Consumption (T.J)

EF, : Emission Factor (kg/ TJ)

a: Fuel(ex: Dlesel, Petrol, LPG)

b: Vehicle

c: Emission Control Tech

Characteristics - Top-down method
- apply emission factor considering the level of emission control technology of each car types
- The energy consumption data of each car types is needed.

Tier 3 formula Emissions = Y, (Distase, c.qX EFyped) ¥ Cupo
abed
Emissions : Greenhouse gas Emission (kg)
Distance : ]Wileage(lcm/yr)
EF,: Emission Factor (g/km)
C: Warming Emission
a: Fuel(ex : Diesel, Petrol, LPG)
b: Vehicle
c: Emission Control Tech
d: Driving Condition

Characteristics - Bottom-up method
- Apply emission factor considering the level of emission control technology of each car types
- Since the estimation level is the most accurate, much informations are necessary

Source: PCC(2008), 2006 IPCC Guidelines for National Greenhouse Inventories
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Table 2. Comparison of merits and demerits of statistic data reflecting activity

Data Contents

Mileage Strength It is possible to categorize the mileage by purpose of use, vehicle type, fuel type,
(TS) manufactured year.

As it contains the mileage for driving on the small traffic volume roads and intra-zonal
trip, the accuracy of data is high.

Weakness - Mileage calculation by road type is not possible. Speed is not considered.
- The locations where the vehicle is registration and used may not be same. The mileages
of flow-in and flow-out vehicles and through traffics are not reflected.
Vehicle and - qar, vans and bus, truck, special vehicle, two-wheeled vehicle
Road type
KTDB Strength - It is possible to calculate the travel distances of flow-in and flow-out traffic volume.
(KoTi) Weakness - The mileage for driving on the small traffic volume roads and intra-zonal trip is not
included.
- Calculation of mileage categorized by purpose of use, vehicle type, fuel type,
manufactured year is not possible.
- As the data is revised every 5 year, the accuracy of data is low.
Vehicle and - car (taxi, van), bus, truck (mini-, midium-, big-sized)
Road type
Road traffic Strength - It is possible to categorize the mileage by vehicle type and by region.
statistics - As the traveled distance calculation by road type is possible, mileage data per speed is
(MoLIT) available.
Weakness - It is not possible to calculate the mileage for driving on the small traffic volume roads.
As measurement data, it is difficulty to identify fuel type.
Vehicle and - Expressway, National Highway(general national road), Government-funded provincial road,
Road type provincial road,
- Car(class 1), small-sized truck(class 3-4), mid-sized truck(class 5-7), large-sized truck
(class 1-12)
[TS, Site Strength - As measured data, it is highly accurate. Calculation of mileage categorized by speed and
Information vehicle type is possible.
Source Weakness - Available only where the ITS or UTIS is implemented.
- Purpose of use, fuel type and manufactured year are not considered.
Vehicle and - Expressway, National Highway(general national road), major roads of local governments
road type
Local Govern Strength - Speed per road type is available.
?r]\irgtks Speed Weakness - Purpose of use, fuel type and manufactured year are not considered.
Vehicle and - Expressway, National Highway(general national road), Government-funded provincial road,
Road type provincial road,
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Table 3. Applicable scope and characteristics of GHG emission factor for vehicles

A Study on Greenhouse Gas Emissions Estimation based on Mileage Through Accumulation of Activity Databases

Division

Applicable scope

Characteristics

- Car, Bus, Truck
- €0, CHy, NO

Survey on Greenhouse gas emissions of
vehicle(NIER, 2001)

Research on vehicle greenhouse gas
Reduction measure(NIER, 2005) vehicle

- €Oy, CHs, N2O

Greenhouse gas emissions inventory and
emission factor development in the

environment sector(NIER, 2008) - 0, CHy NO

Analysis on greenhouse gas reduction - Car, Bus, Truck
by atmospheric policy performed by - CO
using GHG-CAPSS(NIER, 2008)

- Car, Bus, Truck
- 0, CHy NO

Transport sector to respond to climate
change greenhouse gas system (Il)
-Development on vehicle greenhouse
gas emission factor in Bottom-up-

(NIER, 2009)
Transportation investment evaluation - Car, Bus, Truck
guidelines(MLIT, 2009) - CO;

- Car, Bus, Truck
- CHy, NO

Guidelines on operate and Energy for
Greenhouse Gas Target Management
(ME, 2010)

- (Car, Van, Bus, Truck, Special

- Van(Small and mid sized), Intra-city
bus, Chartered bus, Small truck

It was developed long time ago,
Emission factors by car type and fuel type
are not various.

Applicable without speed data

It provides various emission factors by car
type and fuel type.

Emission factor by speed is not considered.

Emission factor by speed is applicable.
Absence of emission factor for all car types.
It was recently developed.

It provides emission factor by speed, car
type and fuel type.

It provides relatively detailed emission factor
by type of greenhouse gas, fuel and car and
vehicle speed.

The application standards for application of
emission factor by type of greenhouse gas,
fuel and car are different(CO,,:depends on
speed, CHy/N;O: depends on manufactured year)

Noticed by Ministry of Land, Transport and
Maritime Affairs

It provides emission factor for CO, only.

The factor is not classified by size and fuel type

Noticed by Ministry of Environment

Emission factor by car type, ruel type and
manufactured year

Absence of emission factor for CO,

Source: Korea Expressway(2012), Greenhouse Gas Inventories Deployment Research and Information Management.

. |

Az e S5 S5} wdEo] x| gomn, X
FeEA 9 AFYPA| o] FiRo] Byl oju A
o Zasfielo] A FUTh. F, A F-EY 2
5 FAA e TR Yol KTDBE &3l A9%
Gofjedo] whd gl A2k MU FPA ] Abze] o
sttt aldAY FAe IE MLH WEFFY A,

S Whusge] FHA (L
PAN(L, Lt T - Y ﬂ%%@ sleA oA F
P A2 FEEY YR usY FEAYE
Sekdge] AR E 7Ive

A=}
n
=2 g ouzge] FPAYS T, frE - Y 1

59
%
=

Distance,
A,

d:
a:
b:

N
d OPN

2
u

=
o

ol A FaAL (1, L,)E
| weh FasEol
W&o] Fhsitt.

& FHHE|(Distance,,) : WEMSE T8

KTDBE 7[Htoz
=]

HkgE o] A wjE7

AN

= 3365%(d, , X A5 ZUF) (1)

Fra A

6 Journal of Korean Society of Transportation Vol.32 No.1, February 2014



BAE, Bo Ram - KIM, Gyeong Seok

Distance 7y (Lye) = 2365(L; ¥ V. ) (2)
Distance grpp(Lyy) = 2365(Lij x Va/) (3)
o714,
Ly, ERED F 7700
Ly, RS 3 F9A
L,’]g]‘j : j‘_], ]_1 X]O—duﬂﬂﬂ
v, tid i mER
a  AE
3 Rl WS Tk  REUTST| Al F
i), Hense Fasel (1, L, L)
ADE B3l A= d FR7d e oHER 2 A
YERg 299 A, WRuEE 2 $E053e 7

YA £FH ] At 37
de PAS 9 Aqe] 3
ST FEAE 2
(2), (3= &3l F=E 7 dusFe] FAAAS
=

At Wiwsd FHAR (L,

2R
AC)
N
)
— W
o
oo
2
0,
o3
i
Ho

4(2), A)el e AEH § - ZW 5D 7
Aol % A9 o Al YAt TR F
WA LU AT AESTA S AP o) F

Al A& 9 f - 59 B
I 39D AAE LFA. - FYAL) A4
el Fast Azl A H e
g G A !
3} A A2 ()

_IR _IR

i [’1 rz
Ly = Lpo— ZLpp < ZI;Z.J.X JLL, ) (4)
Vi L —r,
L= Lyy= 2Ly X Z{/ﬁx ]Lji ) (5)
oJ71A,
L,  TEuEE d9Ag W FIA=
L AYnEE g U FA

Article

V;]]‘,’ I, J ﬂ%%]:
LI']',]', 177, .]_1 7(](111711' HE]
T i A A

2. FHIE XHETY

1) T2 ABE X vlul ofF

A(1)-(5)% ol 458 T =
A7Ae]sh KTDBARS AAE 58 FaA Aol
Aze] Aol ol nret FAe 4% ol
o Al ATge] Besie)

% Auel AEERE 9N

G ul g AT v
It 2 FADDES 4
E A RS A g

Car(auto) Van Truck(Special)
large

mini  small middle large small middle Intra- small normal large
city '—E‘m"‘af

v -

bus

*+*Intra Volume
— Inflow, Outflow Volume

Car(auto) truck

(include van, taxi) bus

@O - =

small nomal large

Figure 3, Vehicle composition of TS mileage and KTDB mileage

o
=
2

2) Fay2|xlZe} HiEAH e AETE U vl
FPAD AFTEI} WE2A S 2AE

o] Aolalo] WE74e] A4AS A gol Brbssih
A ks NBFE VEAI9AS FAAY A4S

-
WEA T

Emission factor Traveled distance

Mini auto Lquaeramnmsnnsassst Mini auto
Small auto fscsmnnnny? Sl
Aut
U eRE o - Auto
Large auto e Middle auto
Taxi  middle - large taxi Large auto
Small rv
RV Small
Middle et IV
Mini Middle rv Van
Small van e Large rv
Van Middele van « Light duty truck
e FXPI'GSS Bus <« { s+« Normal duty truck Truck
| GiGlivey b ey iie Heavy duty truck
Light duty truck Tow type Special

Truck  Normal duty truck
Heavy- duty-truck — <seessessenassd N

survive type purpose
Special type vehicle

Figure 4. Vehicle composition of mileage and emission factor



Article

o} W EAFA AFE S vl wske] w3 (matching) ©]
2licko =

82t 2 Sk gl gEAe AR 2
Zpzko] WlEAGT7E FEEHANA olF A&stn, %
NP Waz PRSI Hgat) T3 Sare] 7
F WEAIT7) gleel wet AR AR e AL
o] WjEATE 83

Road \ 5 P o
General Nation Aided Provincial/
tla_fﬁ_c [ BRisyay J { National Road J inc Country Road
statistics T T
foad U Local Distributi
Type rban . ocal Distribution
S;’:ed { Expressway J { liapikcad J Road

Figure 5. Road type matching(road traffic statistics - data of speed)

Passenger-goods
O/D Interregional
distance

Statistics of
registered motor
vehicles(MLIT)

Origin zone's
trip mileage

Region, vehicle type,
registered number
of vehicle

Region, vehicle Distributed trip

Expanding type, trip data mileage

Unit Of Region,
vehicle type, fuel

Region, vehicle

type, Unit of fuel
type (KTSA)

Speed statistic Of
Road type

A Study on Greenhouse Gas Emissions Estimation based on Mileage Through Accumulation of Activity Databases

FEoZ giAste] miAE Figure 58 2] gt}
Figure 6& % 247~ wjEaibg o] 3139 &

& vk

£3 Yolee] g5o] gold A8

=
ARete] meiE 47k wEEe APgsiith

FYANAET AEAEZEAE 4(1)S o] gl
(2 B FAALDAGES Bh5x365) AL 55
= A1 2,981,35300 (4713 A9 <] FAe]

(

NEY 4 gk,
aEHATA APHAAEE B 45, AR
1Y BRFRANE 4ET 5 ogon A% ghe

Table 4. Vehicle composition, size, fuel average mileage per
vehicle(Auto) (Unit:km/veh)

Middle Large
Gasoline Gasoline Diesel LPG Gasoline Diesel LPG CNG Gasoline Diesel LPG

27 26 41 95 26 41 100 78 27 41 97
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Figure 6. Greenhouse gas emission calculation process of this study
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Table 5. Vehicle composition, size, fuel average mileage per
vehicle(Van)

(Unit:km/veh)
Express Large+
Small Middle é’ Highway
& bus

Gasoline Diesel LPG Gasoline Diesel LPG CNG Diesel CNG  Diesel

22 35 49 34 63 5 0 98 167 181

Table 6. Vehicle composition, size, fuel average mileage per
vehicle(Truck)

(Unit:km/veh)
Light duty Normal duty Heavy duty
Gasoline Diesel LPG CNG Gasoline Diesel LPG CNG Gasoline Diesel LPG CNG
2 3% 49 34 63 56 98 167 - 181 - 57

Table 4, Table 5, Table 63} 2t}
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Table 7. Traffic volume(out, in) and mileage of Seoul

) truck
Trip  Auto Bus

Light duty Normal duty Heavy duty

Traffic out 1539220 718156 140,805 26,228 15276
volume
(veh/d) in  1,383534 709387 192220 35193 13551
mileage Ut 55,205,962 34,669,502 4,915,468 1,781,132 1,217,584
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Figure 8. Application process of speed per road type
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Table 8. Comparison of the green house gas emission calculation
result (Unit: million ton/yr)

Division This  Fuel sale  Traffic volume  Mileage/day
Study  volume x Road distance x NVR*
Greens 9as ge3 61 1,048,00 813.00 950.37
Emission

* NVR : The number of vehicles registered

A | | |
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Mileage/day x the number of vehicles registered
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Figure 9. Comparison of the green house gas emission
calculation result
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