The ASEAN — German Technical Cooperation Programme “Cities, Environment and
Transport”

Transport and Climate Change
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Air pollution from Emissions to Exposure
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EMISSIONS CONCENTRATIONS

Source — Emplaining Road Transport Emissions (a Non-Technical Guide)
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EVAPORATIVE EMISSIONS
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Source — Emplaining Road Transport Emissions (a Non-Technical Guide)
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Emissions factors by transport mode
(per tonne km compared to sea freight)
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Source:http://www.total-logistics.com
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Data and CO,
Quantifications
Needed at Multiple

Analysis Scales
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Framework for CO2 Emission Estimations
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CO2 Emission Factors

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

Motor Gasoline 69,300 67,500 73,000
Gas/Diesel Oil 74100 72,600 74,800
Liquefied Petroleum Gases 63,100 61,600 65,600
Kerosene 71,900 70,800 73,700
Lubricants 73,300 71,900 75,200
Compressed Natural Gas 56,100 H4 300 58,300
Liquefied Natural Gas 56,100 H4 300 58,300

Litre -> TJ 2227 (nasonnafFananiniwilunasndlaedals)



(

.

GHG

Emission
Estimation

\

J

(

~
Fuel Content
(FC)
_ £
Liter
scf /m?3

TOP-DOWN APPROACH

(

>

Net Calorific
Value (NCV)

\

<

e

TJ/Unit

7

Gross Calorific Value (High Heating Value)
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TOP-DOWN APPROACH

4 N N N N
GHG Fuel Content Net Calorific Emission
Emission = (FC) x| Value (NCV) [y| Factor (EF)
Estimation = — > £ £
\ / scf /m3 TJ/Unit kg/T)

Energy Content of Fuel (Net Calorific Value)

kcal/Unit toe/10° Unit MJ/Unit 10° btu/Unit
Natural Gas (Wet) sC 24.57 1.04 0.98

LPG litre 6,360 630.14 26.62 25.24
litre 7,520 745.07 31.48 29.84
litre 8,700 861.98 36.42 34.52

Source: EPPO (Energy Policy and Planning Office), Ministry of Energy, Thailand



TOP-DOWN APPROACH

IPCC - Intergovernmental Panel on Climate Change
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TIER III : Bottom-Up M3 Uuuuvea ASIF
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AI9819MIATHIN TOP-DOWN APPROACH

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

Energy Content of Fuel (Net Calorific Value) Energy Content of Fuel (Net Calorific Value)

keal/Unit toe/10° Unit MJ/Unit 10° btu/Unit
m litre 7 520 745.07 31.48 29.84

anydlvBnaniniunlylussuovuas 2.70 avansl

g‘ ¢ JSunamsiaesmaiSeunszan CO, =2.70 x 10° litre x 31.48 x MJ/litre x 69,300 kgCO /TJ

= 5,890 tCO,
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BOTTOM-UP APPROACH

200 Kilometer
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Vehicle Kilometer Travel (VKT)

How far you get with the energy

of one liter of gasoline.
EQV 9kW/h. Set to average assumptions per capita.

13



BOTTOM-UP APPROACH
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IPCC (TIER 1)
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Baseline

A19819N15ATUIE BOTTOM-UP APPROACH

% VKT =3 it x 100 Alamns = 300 Au-nlainns
o' o

J2eZN19 100 DA
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mszaziugaraelsinaniniiluszoy = 300 Au-Nlamns/12.16 Dlauns/ans
= 24.67 aA3

Pinamsidasammseounszan CO, = 24.67 litre x 31.48 MJ/litre x 69,300 kgCO_/TJ

53.82 kgCO,
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A19819N15ATUIE BOTTOM-UP APPROACH

Alternative

VKT =3 fiKt x 100 Dlatuas = 300 Au-nlatung
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mszaztuaaasdsunaniniuduszuy =300 Au-Nlans/1s Nlawns/ans = 20 ans
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Uszndiavuainnsaineunsilsuilsg 24.67- 20 = 4.67 ans

Pinamsaamslasamaisounszan = 4.67 litre x 31.48 MJ/litre x 10°x 69.3 kgCO_/TJ

= 10.19 kgCO,
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CQO2 Bmissions
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Basic Concepts: BAU vs Mitigation Scenario

Business-as usual scenario
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Emissions
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“Project” scenario
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