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How to MRV....

Measure Report and Verification
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Available Data and Its Gaps....

Factors and Parameters

Fuel Sold Statistics

Vehicle Registration Data
Average VKT (Odometer Read)
Average Vehicle Occupancy
Home Interview Survey

Truck Commodity Data

Urban Rail Transport Data

Inter Urban Rail Transport Data
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Top-Down Approach

Picture the overall system from

the fuel sold statistic

Bottom-Up Approach
Evaluate the emission based on
the activity data. This study
consider the vehicle kilometer

travel (VKT) as the main source.
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VKT

— TKT

—»> PKT

Land
Transportation

VKT

—— TKT

— -

> PKT

VKT: Vehicle Kilometer Travel
TKT: Ton Kilometer Travel

PKT: Passenger Kilometer Travel 9
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Top-Down Approach

4 N ( N\ ( N\ [ ~
GHG Fuel Content Net Calorific Emission
Emission = (FC) x| Value (NCV) |y| Factor (EF)
Estimation > — 4L~ <4 . b,
\_ -/ scf /m3 T)/Unit kg/T)

GHG Emission Estimation for Top-Down Approach
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IPCC - Intergovernmental Panel on Climate Change
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TIER III : Bottom-Up ®&§UWUUY2Y ASIF

11



2. NISIATIEH

Bottom-Up Approach
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GHG Emission Estimation for Bottom-Up Approach
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Bottom-Up Approach
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Vehicle Kilometer Travel (VKT)
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Energy vehicle Average traveling Share of
- , : distance by types energy type Specific Fuel
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® Public Vehicles

® Trucks
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ASAURINOUK (PKT-Public)

)

Passenger
Kilometer

Travel
(PKT)

e

.

Travel
(VKT)

\

Vehicle Kilometer

J

-

N

Portions of
Bus Service
Groups
(Estimates from
total number of
trips for each
groups, DLT)

N

(VKT for Bangkok A

A 4

and Its vicinity
L area )

4 N
VKT for Intercity

J

Travel (provinces)
\_ J

A [ VKT for City Travel )

| (Provincial Area) |

X

4 \
Average Occupancy

for Bangkok and its

\ vicinity area y

4 A
Average Occupancy

for intercity travevl
. .

(" Average Occupancy )
for the provincial

\ cities )

15



2. NISIATIEH

NSARRINIOUK (TKT)

4 A
Tons
Kilometer
Travel
(TKT)

g J

4 B
Vehicle Kilometer
Travel
(VKT)

\_ J

(

\_

Portions of
Freight
Movement by
Region
(%)

~

J

4 )

Weight of Freight
/ Truck by Region
(Tons/Truck)

\_ J

16



2. NFINATIEH

NMFURFINISN

4 Energy )
Consumtpion
for the
intercity
train
\(Passengers)/

4 Energy )
Consumtpion
for the
intercity
train

\_ (Freights) )

Electricity

use for the =
city train

4 N 4 N
Passenger Energy
Kilometer Travel Consumption per
(PKT) PKT
\ Z \ Z
Passenger-km Liter/passenger-km
4 N 4 )
Tons Kilometer Energy
Travel Consumption per
(TKT) TKT
N VN V
tons-km Liter/tons-km
4 N 4 N
P ..
| assenger Rate of Electricity
Kilometer Travel use per PKT
(PKT) P
\ Z \ Z

Passenger-km

Kwh/passenger km

17



ﬁ?ﬂﬂ'\W’i’JNﬂ'\’i@l’i’JQ%ﬂ

Approach  Main Inputs Main Outputs GHG
Outputs

Key Indicators

Top-Down Fuel Sales Statistics (Road)  Fuel Consumption tCO»

tCO: of road
and rail transport

Fuel Sales Statistics (Rail) tCH4

tN2O
Bottom-Up Vehicle Registration VKT/PKT/TKT tCO; tCO,/VKT
Records Fuel Consumption by tCH, tCO2/TKT
Road Side Interview Survey  type of vehicles tN20O {CO2/PKT

Home Interview Survey VKT/PKT/TKT

Inter Urban Rail Transport Fuel consumption of

. rail from operation
Statistics

data
Urban Rail Transport

Statistics
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Category of  General Indicators Options for further
data differentiation
Energy use  Fuels sold / » Amount of various fuels » by region
consumed sold/used (in litre or M]) = by vehicle types/classes
E Emission Carbon » Net Calorfic Value of » Correction factors for
'E- Factors for  content fuel (kgCO2/M]) for indi{"cct emissions (based
- fuels (F) each fuel type on lifecycle assessment)

® (Grid emission factors for
electricity

= Fuel quality e.g. sulphur
content

Acovity (A)  Fleet

= Number of vehicles by

= by vehicle classes / engine

and composition vehicle type (car, truck, S1EC
Modal Shift motorcycle etc.) ® by vehicle age / technolo-
(5) ay
Distances » Vehicle kilometre by * by mode
travelled vehicle type (in VKT) ® by vehicle classes / engine
= Passenger kilomerre size
(pkm) » by vehicle age / technolo-
» Ton kilometre (thm) gy
Trips = Number of trips = by mode
» Tons transported ®» by trip purposes
® Trip length (e.g. work, leisure erc.)
Load factor = (ccupancy = by mode

Bottom-up

(in persons/vehicle)

» Load of goods vehicles
(in percent)

» by vehicle classes / engine
S1FE

Ref: Reference document on Measurement, Reporting and Verification in the Transport Sector (GlZ, 2016)
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Intensity (I)  Fuel con- ® fuel consumption
sumption (in litre or kwh/km)
by vehicle type

* by vehicle classes (size
usually related to weight)

= by vehicle age engine
technology (e.g. Euro
standards)

= Speed and/or congestion
on the road (level of ser-
vice)

= By load (for trucks)

= By gradient (for trucks

» Aerodynamic design and
rolling resistance of tires

Population = Number of inhabitants
= (Average) household size

* by urban vs. rural
» Working population

* by age
= with driver licence

Economic = GDP (or GDP per capi-
development ta)

» (Household) income

* by (sub-)sector

Network » Length or roads, rails
etc.

* by road type

Ref: Reference document on Measurement, Reporting and Verification in the Transport Sector (G1Z, 2016)
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Available Data and Its Gap
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1. Factors and Parameters

® @1 CO, Emission Factor 2anthwiwdiaiwden 4 lumanisaudei e
Jagiusredesanasguzas IPCC Fsznelnadshifidsnaspuiidar
duldias v lineasaiadednaglungauas TIER I

Road Transport Default CO2 Emission Factors (kg/TJ)
and Uncertainty Ranges (IPCC, 2006)

Emission Diesel (kg/TJ) Sub-bituminous Coal (kg/T7)
Default Lower Upper Default Lower Upper
CO; 74,100 72,600 74,800 96,100 92,800 100,000
CH, 4.15 1.67 10.4 2 0.6 0
N0 28.6 14.3 85.8 1.5 0.5 5

Source: Table 3.4.1, Chapter 3 (Mobile Combustion), 2006 IPCC Guideline for National Greenhouse Gas Inventories
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1. Factors and Parameters

Road Transport N20 and CH4 Default Emission Factors and
Uncertainty Ranges

7.5

8.0

2.6

3.8 1.1 13 5.7 1.9 17
3.9 1.6 9.5 3.9 1.3 12
92 50 1540 3 1 77
62 na na 0.2 na na
260 77 880 41 13 123
18 13 84 na na na

Source: Table 3.2.2, Chapter 3 (Mobile Combustion), 2006 IPCC Guideline for National

Greenhouse Gas Inventories
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1. Factors and Parameters

Default Emission Factors for the Most Common Fuel Used for

Rail Transport

Emission Diesel (kg/T]) Sub-bituminous Coal (kg/TJ)
Default Lower Upper Default Lower Upper
CO, 74100 72,600 74,800 96,100 92,800 100,000
CH, 4.15 1.67 10.4 2 0.6 6
N0 28.6 14.3 85.8 1.5 0.5 5

Source: Table 3.4.1, Chapter 3 (Mobile Combustion), 2006 IPCC Guideline for National Greenhouse Gas

Inventories
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1. Factors and Parameters

. ?’i'aaga Energy Content of Fuel (Net Calorific Value) mmaa‘lﬁauﬂa
489 EPPO MWn15A 13086

Type Unit kcal/Unit toe/10¢ M]/Unit 103
Unit btu/Unit
Natural Gas (Wet) scf 248 24.57 1.04 0.98
LPG litre 6,360 630.14 26.62 25.24
Gasoline litre 7,520 745.07 31.48 29.84
Diesel litre 8,700 861.98 36.42 34.52

® 993A Specific Fuel Consumption ﬁaqﬂuﬁﬁmﬁmmsmﬁaﬁa‘lﬁ' Aa AN
U, uay Yayadssnaunisdingain EPPO
v’ daygann sua. Wuneseumuwivuzluwiamasas
V' daysan EPPO dunsiudayannuuusayata
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Department of Energy Business (DOEB)

(L) Fuel Stations () danalungaiaadina g wiufanssuaudonnua
E’ Fuel Retailers /Shops, . .
(3) Transport Company, sansduun ldathedaau
4 Industries,
5. Electricity Production,
@ overnment,
7. Others (1.e. waste management), and
Consumers whose fall into the category of section 10 of the il trade law (1.e. private

company owning a large tank or fuel staticn)

° (Y] w\ll Y 3 Glslg; 'y A ‘191 I [y’
?.lﬂ&l”aﬂﬁ Nﬁ’\&l'ﬁﬂLl:ﬂﬂ?@]i!ﬂ'izﬁﬂﬂ?la\‘]ﬂ'ﬁ ﬁ%’]&l%k‘waﬂ'ﬁﬂuéﬂ AT ALAW
I s; v o 2 ‘lQIo v a A ‘191
AULRWITWINW ALY %@?ﬁ&niﬂ P ARIUNINTINAIU LG

30



ssldadiamudayazasmamuanams ldwadsnumaniands luguuuy

Top-Down Approach

® TIER I, TIER II, TIER III
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BMTS, BMCL, SRT
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