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EXeEY

: 5623,005 515037 [338,507 | 333561 | 430,524
3 YDUUAY
a

TR YUIANANFIBE (T1UIUYALUUABUN)

wom

o 033 onstl

laso

UASASSSSUSIL

dgms mls e1au (Taro Yamene, 1973)

wnao

n=
aoua,

aqa

Jand 1+N (e
a0 =
? a:a1 | usisna ova a S e . : o o, 4 a v o 9
E n = Innu(aue)vasngueiatne YU NAUANANITVUAT NOIUNUIIU ATUNTITVUINIIUN VBYAIINIMUNIUIONIANZLVBUASEN Ql IUN 31 5UAN 2558
e = auAaiandaurasnisduiiaing

N = Funu(aue)uanlsznns

dssgndlifaya: Anziivinm
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G = UsnrumsUaouimaidouns:ananusuncumstdidoiwag (KgCo,)
Fuel = USunrudoiwaviticod 1du Aas ATANSY (Unit)

1. Top_d own Method Energy = Energy Confent 200I30IWAY (M)/Unit) »
= £F = AAUUs:ANEMIsUAouMZISoUns:an2oiFoIwaY (KgCO,/M)) 4
@ aa 1 /
WuIsn1sussuuan o : — P— .
5 L - _ g ! JoyaAnAWANIUNG
CO, %19@aY 37N e S National Energy Stafistics J
JTuraunisdmine

=1 a X A
YuLraLnaalunun

2. Bottom-up Method

WuAsnsUszaunauen :
o 4 fanssunsaudy TasvAsiNIsauAY FoyandwBLMSTEWANWIU Scinc Lindarcicd

N 2 AN ?}ll 9N Transport Activity Transport Structure Energy Intensity Corbon ety Doks
UY3UIUAIUADINTS
Tumsiuniaiu

G = USunrumsuaesMmaiSeuns:ananUsSunrumsiaun (Kgco,)

BOTTOM UP
A = USLnoumisiaunwnSensauAy (Pkm #8o Tkm)

G=AxS§xlix Fij $ = Aodbuus:innmsiaunT (%)
1= 5031MSTBWANI (M)/Pkm) 15O (M)/Tkm) f

F = USUntuASUBUZoVRoIwAIcA:USINN (KgCO,/M))
] i = Usannsdiuumisiauna
= glczevdoA 2 y .

NSHNDUSHEIBIDARRANS: 21
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1. Inssnissalwianedaiag dasunslvg) - U1sae

Tasenrssalndnaedulelseegniesuseunad 23 Alawas tun1eensgaull

o ——————

-
e

QasuAulsonis \\\
]
y 1

Wavue 16 @011 1ISU3NUTIMARRIUISH auuIUIuTaUUen (AgTunn)
NN Eeeidgauusaunsiuas Druuddndmszelnaasniunsys

nasvuwlu

NS NBUAERENLATIELFLIVITUALAUUAINUUN LFeIedIdauunTamm -

|
nan usinnj

wuny3 eusnaueneyu Fadaatwnywduaolideudeivaniunede vy M

5 nen
Insii uunus1

@wyen VWY
uwing

Audsisns

uwsniioy uunys

awiu
mog - wsxivindl

salwihuviuas anendusvusea (salwihlaau MRT) wazlueuanazieusariu
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msﬂnmmmmﬂumﬂwmmuLquagsnwwawm 20 U

2. 1IMINITNMUANINTFIUTUAUTEANTAMNWANUVDITOEUA

CountryRegion | Type | Measure Structure Test Method | Implementation mn%’agm’mﬁutﬁu‘lﬁ”ﬁmmsmsﬁmuammg’m%’uﬁ"q
\Jusnasmsiidrdniivansuszing
United States Fuel MPG Car and light trucks US.CAFE Mandatory - N e .
wwanldlunisiinuseandaannisldnasauannainvuds
European Union | CO2 gkm Overall light-duty fleet EU NEDC Voluntary T,mlLamzmauﬁdquqﬂﬂasﬁaﬁﬂ%mmmﬂ%wé'\muqa
Japan Fuel kmiL Weight-based Japan 10-15 Mandatory msﬁmummmngﬁ’uﬁqﬁﬂﬁ
A1 Fuel Economy Ladguaesagun v
China Fuel | L/100-km Weight-based EU NEDC Mandatory SAnanag
California GHG |  gmile Car and light trucks US. CAFE Mandatory o . .
gaudenaliuszandninnisldnasaulnesiuvas
Canada Fuel | L/100km Car and light trucks U.S. CAFE Voluntary soeuRlussULTLdIRTY
Australia Fuel | L100km Overall light.duty fleet EU NEDC Voluntary setunasnmsidsaduannsmsiisndufidgessnfiuns
i Woannsldndsnulunavuds
Talw}::;esaouth Fuel kmiL Engine size US.CAFE Mandatory

NASHIE U b AL JTI'JW’H'I'F
o lsousu Lo a@ans aua Jalad 13uase
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LUINIINITNTIIA F189TU LAZNIUEDU

N13IATITVUUININITHN MRV
- Tasenssaluianediting Yaunelug-une@e = JiasennisiufsuulasguiuunIsiumig
(Mode Share)

1 a v ¢ a a a ¢ a a o 174
- Wnsmsdaaunsiderueudussansnngs = Arszinisiasundasdseansninnisly
WANIUVDIBIUNINULE (Energy Intensity)

I,r"'—‘\l .~ Y ™ ™
- Energy Carbon
Activity Modal Share _ .
Intensity Intensity
e \ & 3 # \ { } & % { ] ’
: . TamEpar —_ & energy & carbon
Estimation perfarmance modal-split of demand by mode intensity per unit
passenger and
{pkm, tkm] or freight transport and by fuel per of energy demand
\, . \ vehicle-kbm ) \ J . pkm, thm ar Vkm y . by fuseel )

NASANDUSHEASIDARPANE
o 50usu 1o d@m1s Aua Jaad Weese

25



. :
& ayy ; lASNNISANWALHININNISHARIHUSEIR NS ANARNAALAAINHIASAASAIAYHEN

dhinswlunosamunTsENEEsTS

MRV S2UUIUEE1515042 TAsan15satningeding WS 5 uuamensdnyia MRV

x "
WS 1 fugnuuazaud1nyyvas MRV

Emission
e UYsnalagans Reduction
®  S3ETNISAUNI
*  SwEYNI9Iessa " o = .
, - G = Ysuransuassnigaunszanannusuianig = @
o Sadumsiums g 4 WnsNIsaaEsUNISIYsalneEsENSTY
" R 1Huna (kg CO,)
e YSnmnstidemnas A = USnaumsiiunnevsonsvuds (Passenger- . % 2 o o o~
WS 3 MSHAILIMUUTIADINIUVUE km, PKM vi¥o Ton-km, TKM) W5 2 WugTuLAsARAENARYRS
S = dnduusEiannsung (%) I
1
| = gn51sTangaau (MI/PKM %158 MJ/TKM) .. |
~ ) mo Emission v
F = YSanumsuauaatiainduiazussian (kg
e F t USinauilnea CO/M) S B 2t
SRR AR LT e 2 ) wuudaua Pre-, Post-Survey U3b3uWusaua8a39
*  Forecast Lualiunis ship mode i= Ussmwggtmumsmww
j = vlnvouTonas
g vu. (drindrnssueueud gudmalulagaisaumea)
ANALNYY AUGUINITEIUEUA A0, Dealers ANIANINTINNTIU
gusuilng
aalszYIvY Uszy1gunnay

aageriunsiinen wnAnendeluluanganwa

AASHNEUSHATENERARANS
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dhinswlunosamunTsENEEsTS

MRV N15UsSIUUSEANSATWWAg W WS 3 wwamemaamn MRV

& o w
WS 1 WUFIUUASAIIUEAALYY VD MRV

Emission

‘Uimﬂi/GDP
*  SygENedsn

*  dadiunsiiunig
. Enasouud G = UnamaddesiaEeunszananuzanmunis 4. 1IMSNITELESUUTZANS NI uBUd (Eco-sticker)
Lhiune (kg CO,)

* Ylnamsliideuwnds A = Uunaunsiiuniavsenisuuds (Passenger-

z .
WS 4 n15Ussiiudseansnnnasanu km, PKM vi%8 Ton-km, TKM) VSR - WS 2 itugnuuazadadfiguas VKT

S = dadiuuszanNNITAUN1G (%) v
I = Smsnsldndaanu (MI/PKM wie My/TKM)  FE o
~ . Y : Emission

F = Usnamnsvsuresiiomaunazuszian (kg

Factor [ANTEGIVLEH] nyunwILazUsuuma Woslal vauuiu devan
Forecast USunausneus CO/MJ) o
R . = uazvays
*  Forecast Usinamslfidowmaa vs. i = Usziamguuuunisiiun s
Engine size j = VUAYDAVBLNGN
v o a < < =
*  Forecast uwaltunsldigoinds iy Yu. (Frdndanssuerusud gudmaluladansaume)
AAENYY AUSUINMIBIUBUA 759, Dealers FU1ANYARINNTIN
guBuAvY
naUsEYIvY Uszvrvunnay

aesEmdumsAne  unanendsluuanganwe

AASHNEUSHATENERARANS
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WUUANABINIUATIAS

eBUM 1unuudrasssefungaumavnuasiuazy3uama (eBUM) wasidunuudassiildsunmswamnnleeg au. uazds
Funuudraeailsgnldegrunsvarslunsuszifiusa Masulassnsveahsanusiigg Mfedesiufuasasuay
yualutagiu LLUUﬁi’waaqﬁlﬁ%’Um-sﬂ’mmmﬂmﬁﬂwﬂmﬁmiﬁmmLL‘UUfSwaaaLLazizwgm%u”aﬁm% (UTDM) uay
finsimuunegwelotminnsanulasinsane 19 du,

. L . X
wuUIIARs eBUM tuiaunulusuiuuves
LUUANADY 4 UMDY

1 N1SAANISAUNIG (Trip Generation)

2 N19N3¥AUNTAUNIS (Trip Distribution)
3. mitﬁaﬂgmwumﬂﬁuma (Modal Split)
i

NTHANLAINITAUNTS (Trip Assignment)

SEUUuNgosdmSunJmENUATLAE 1A59Y18NTVUAVDIUUTIADINTUVNUNIUAS
USuauma 1,657 Nunigos wazUSuanalutagdu

NASANDUSHEASIDARPANE
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NANIIRTIAALERAINNARSNISNIAYHEY

\Ja U @IL lASYNASANEALHANNNISHAGIHUSELHN (1 =10 41012 A5

wluuumssmuns ;.us.mar\s s

LUUI1a83 eBUM iunuudnaasiiiaundu negldlusunsuuszand Cube

FIAAIFITANTANIUNTTA (Scenario Manager) Wagdayanan (Keys) #1499 UUMNIDLTH

§ file Scenario Edit View Data Program Control Functions Application Group Settings Run Tools Other Apps Window Help S File Scenario Edit View Data Program Control Functions Application Group Settings Run Tools OtherApps Window Help
= ODLhEHE XEE A
O DEEE XBE A T
B iziFE =X
H .} '} = = =
HosiiFE s x] eBUM exteaded Bangkok Urban Model - TDL eBUl-Fulcat | Emission Analysis for Green Transport
eBUM-TDX cat | [Sconarme
=) Project
Scenaros FULL LOOP BrJOJ:'DL Breakdown Network into PCU by Vehicle Type
= Project Prepare a g aeters Trip Generat’on External and Commercials Bl GREEN L RETORE
5 TOL2 [Guma_Pas £ and Com ode T -
® Y2012 1 0 00 Y2013
@-Yr2013 Yr2017
Y2014 Preparation - Input Network | B Y2030
Yr2015
I Project_Master_Loop
Yarie Logp Control Project 115, Only
'Y £ N gt Lk |
& Y2022 L
% Yr2027
% Yr2032
% Yr2037
Keys- ——
Key Value - o V.( \TRIX :
LS ] 7 o
7 Scen. Name
Special Generators = o oaras
EconFac
0 Fuel_Fact 1
00
Peak Hour ASSIgnment o ki {87 6
|LLink_File PD11.DBF
Applications IPM Peak Analysis
@ Project_Master_Loop w
(]
[
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VE’ILIU D9 A NASANEALEINAINNASAARIHUSEEHHN =M < AnsLEW N HNAALARINHAASNISNIRTHEN

NaN15A1ANT5aINTSUaRERAUI3UNTZTANAIANTTYUE-LUUTIABY NAM (szauUszInNe)

3 Asldnasenu Arwansuaulasanled (CO,) fivaas
e e Tunnavuds asaladun1sANNUNR - BAU (@1udutiisuiin CO,)
(ktoe) oo 2 o o
PMNNSIINGSY | IAUUUTIR0Y % ArlsuLieu %
2548 (2005) 23,491 57.52 33.15 57.6 24.37 42.4
2560 (2017) 30,661 67.35 43.99 65.3 23.36 34.7
2563 (2020) 33,700 74.02 48.52 25.50 25.50 34.5
2573 (2030) 46,310 102.82 62.30 40.52 40.52 39.4

HAN13ANANITAINTSUAREANYITOUNTZANAIANITVUEI-LUUTIABY eBUM (S2AUNTINNUNIUATHATUTUINS)

4 Asldnaeenu Aremrsuaulaeanled (CO,) fivdas
- Tunrmpvuds asalalunIsANUnG - BAU (@usuiisuvin CO,)
W.el. (A6,
(ktoe) s . s
PNMSINAY | 2INUUUTIRBY % Asuigy %
2548 (2005) 10,381 25.42 17.17 67.5 8.25 32.5
2560 (2017) 11,217 29.76 24.35 81.8 5.41 18.2
2563 (2020) 14,893 32.71 26.44 80.8 6.27 19.2 F. wueyNENEY 20 T W, 2554-2573
2573 (2030) 20,687 45.43 35.90 79.0 9.53 210 | assnssmsaamden

J

o 50usu 1o d@m1s Aua Jaad Weese



\.J Ay lASIANSANYALHANAN NS ARAANUSELE (1104 )| nAslEWanaRAaaliaInHARSAASAIADRED
N33R IUgULUUES Top-Down Method szaulAsanig
, Arenudou | mduuszansnisusseinaSeu Usunaunsuaseingizaunszan (Ton CO2)
Usnmidamnas (E:;:) qns nszan UseLnniaamag U w.a.
_ (MJ/Unit) (kg CO2/ MJ) 2559 2564 2569 2574 2579
usiuuudy it JILAE GO 57U 33,602,802 | 42,886,637 | 54735424 | 69,857,813 | 89,158,238
diufiea a3 36.42 0.074
LPG 8913 26.62 0.065
- , Y . |Aduuseansnisudesinuisou . Usununs
USUQYDLWAY ANNUTDUGNT Ausuan e A
Uszinmidemas Vel (Unit) (MJ/Unit) aean vaadamds Gasohol UAREMTIFRNGEAN
(kg CO./ MJ) (Ton CO,)
(1) (2) (3) (4) (Dx(2)x(3)x(4)
Gasohol91 1,515,626 31.48 0.073 0.9 3,134,672
Gasohol95 1,422,337 31.48 0.073 0.9 2,941,730
GasoholE20 582,780 31.48 0.073 0.8 1,071,402
GasoholE85 WUARNT 153,189 31.48 0.073 0.15 52,805
ULG91 80,295 31.48 0.073 1 184,521
ULG 177,160 31.48 0.073 1 407,120
Diesel 7,909,229 36.42 0.074 1 21,316,005
LPG AU 1,672,782 26.62 0.065 1 2,894,415
374 32,002,669

f17: MAUVUT1a09UD9LATINGY
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USurunisuaseuans (@1unu/ U)

U ayu Q@/\ lASYNASANEALHANNNISAAGTHUSELRN (1 =10 40 aa AN NNAaALARINNAASANSATAYNE
N33R lUgULUURY Bottom-up Method 5AUlATINTS
Euro | (Pre-2000) Gasoline Vehicles (Passenger Car) - (Gasoline 91)
Average Traffic Speed V (km/h)
Pollutant
10 20 30 40 50 60 70 80 90
HC (g/km) 0.650 0.365 0.260 0.205 0.170 0.146 0.128 0.115 0.104
CO (g/km) 3.462 2.401 1.938 1.665 1.480 1.344 1.239 1.155 1.085
NOx (g/km) 0.861 0.743 0.681 0.641 0.611 0.588 0.569 0.553 0.539
CO2 (g/km) 270.20 204.49 173.73 154.76 141.48 131.48 123.58 117.12 111.71
Fuel (km/0) 8.25 10.93 12.88 14.47 15.84 17.05 18.15 19.16 20.10

29 4 < ﬁ’]qj < 123 '3 1 <
fngmasusulneanlyn , . hilpsiaueenlys  fiwlalasaisuan Humsvuinian
ASUauNauanlyn
(co,) (NO,) Gle) (PM)
(CO)

2559 18.03 0.14 0.11 0.03 3.38 21.69
2564 19.71 0.15 0.12 0.03 3.64 23.65
2569 21.69 0.17 0.13 0.03 3.92 25.94
2574 24.45 0.19 0.15 0.04 4.36 29.19
2579 28.89 0.22 0.18 0.05 5.11 34.44

AN USHEAEIDRRRAHE
o 50usu 1o d@m1s Aua Jaad Weese
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LUUDIADINTUNAIY

WUUR1aBINISIINA99U (Energy Demand | | wuudnaesnnauduluanuided Tavannis

Model) futrsosiodmsufnwinaziinsizs | | vee Bottom-up approach (#38 End-use
NAIINAITEIUAUTEUIBLATIINIAISEIUNS | | approach)  @aidunisnisussanauTuiem
oudnundanuluninvuds Tneasdiaseid | | anudesnmandsulaesuiomaanuiunm
Usinapnudesnisldndsnulunirvudstou | | mnudesnisiiuniinarsnsinisaulae s
Lagraen1sAiuuleung FounderaseunmugUssnneneg el
FEUUYUES
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ﬂ']ﬁ'ﬁ'i'NLLUUﬁnﬁaﬂLL‘UQ‘lﬂLUu 4 YUNDU TAYNTIUALLDUAVDILAAZIUNDUA 9L

Historical Data . -
- No. of Vehicles Vehicle Ownership Model
- GDP per capita Development

- Pop Density

——No. of Vehides

:

|
No. of Vehicles by Vehide Types

NO

YES
4
Annual Vehicle .
Kilometer of Travel Annual gerudz Traveling
by Vehicle Types stimation
Y
Output

Travel Demand
(Vehicle Kilometer of Travel)

»

Fuel Economy and /
Emissions Factors
by Vehicle Types /

AN USHEAEIDRRRAHE
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A

Energy Demand
and Emissions

Tun1swarILuuINaeell 2USENaUAIBLUUIIADIEDY S KANBLUUINGDY bALLA

(D
(2)
(3)

LUUAIA09UTEUIUINUIUVETUNINRUS AR UTELAN
LUU1a09U52UIUANUSUIUNIS A UNIGVDIITUNINUS A AZUSZLAN
LUUA89UTEUIUAIAIINADINISF LTWA 191U

2K Y ° X
FIVDAVDIUUINADIUTZANY
anu1saldlunsiasiziiazneuulaue lang

Supply Side Management e8¢ Demand Side Management
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LUUAIaD9IN15 lnaIulun1AvUE

Scenarios Analysis:
Alternative
Technology Options

End-Use Energy Demand Model ‘

Vehicle Sale by Vehicle Type [Vehicles]

Survival Rate of Vehicle by Age [%]

Fuel Share of Vehicle Sale by Fuel Type [%] |

\.’I'I’H'ﬁ 2121

2,.0

Vehicle Stocks by Vehicle Type

[Vehicles]

Technology Penetration [%]
Fuel Share of Vehicle Sale [%]
% Share of Alternative Fuels [%]
Fuel Economy of Vehicle [km/liter]

Vehicle Stock Profile by Age [%] |¢—

i

Annual Average VKT by
Vehicle Type [km/year]
VKT Degradation by Age [%]

Stock Average VKT by
Vehicle Type [Veh-km]

Where ED(t) is the total energy demand in a calendar year t (MJ)
Vstock,i,j (£) is the total stock of vehicle type i, which use fuel type j, in a calendar year t (vehicles)

VKTstock,i,j(t) is the stock’s average annual vehicle kilometer of travel of a given vehicle type i, which use

fuel type j, in a calendar year t(kilometers)

A

Total VKT by Vehicle Type
[Vehicle-kilometer]

!

On-Road Fuel Economy by

Vehicle and Fuel Type [km/liter] N

Fuel Economy Degradation by
Age [%]

Stock Average Fuel
Economy by Vehicle
and Fuel Type [km/liter]

—-

FEgtock,;,j (£) is the stock’s average fuel economy of that given vehicle type i, which use fuel type j, in a

calendar year t (vehicle-kilometer per MJ)

tis the calendar year of consideration for a vehicle stock estimation

i is the type of vehicles
jis the type of fuels.

s ANDUSHAAETIARPANS
o 50usu 1o d@m1s Aua Jaad Weese

End-use Energy Consumption
[Mi]

Tank-to-wheel GHG

Emission (kg of CO2e)

LAARNHARSHASHIRYHE)
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Scenarios Analysis: Vehicle Sale by Vehicle Type [Vehicles]
Alternative Fuel Share of Vehicle Sale by Fuel Type [%] |—»]
Technology Options Survival Rate of Vehicle by Age [%]

Vehicle Stock Profile by Age [2%6] Id—

Stock Average VKT by
Vehicle Type [Veh-km]

Vehicle Stocks by Vehicle Type
[Vehicles]

Technology Penetration [%]
Fuel Share of Vehicle Sale [%]
% Share of Alternative Fuels [%]
Fuel Economy of Vehicle [km/liter]

Annual Average VKT by
Vehicle Type [km/year]
VKT Degradation by Age [%]

Total VKT by Vehicle Type
[Vehicle-kilometer]

‘On-Road Fuel Economy by Stock A Fuel
« | Vehicle and Fuel Type [km/liter] N Ecc?r(:omvel;ag\leehl'l“cele
Fuel Economy Degradation by ¥7 |57

Age [%] and Fuel Type [km/liter]
Average fuel economy of Private Car (PC) and Pick-up Truck (PU)

Unit: Liter of gasoline/100km
I = S F I 7T T

Tank-to-wheel GHG
Emission (kg of CO2e)

PC-Gasoline PC-Diesel PU-Diesel PC-Gasoline PC-Diesel PU-Diesel
<2013 8.15 9.71 9.21 8.15 9.71 9.21
2013 5.89 9.42 7.97 5.89 9.42 7.97
2014 591 8.91 7.94 591 8.91 7.94
2015 5.83 8.29 9.97 5.83 8.29 9.97
2016> - 0.6% per year - 0.1% per year - 0.1% per year - 2.5% per year - 2.5% per year - 2.5% per year
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1. Top-down 1&g Bottom-up Method {ui3sn15Uszanam1 CO, dusunisnsiain

189U BagnIuaeau (Measurement, Report and Verification, MRV) Lﬁaﬁﬂﬂ?jmi

UsELNUNANTISAILLUINUAAN BT BUNSE NN ANYDIUTLNA (NAMAS) T9dia1ny

4

gNABILAZUNE

2. VKT 1lusudsiugruiidifgiudmislunsinsziiuu Bottom-up Method
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AUFUNUTIZUINNTLELNITAUNY (VKT) AUaIgvasaeun

Accumulated VKT CAR

3000001

2000001

100000

Accumulated VKT

Y = aX?

0 T T T
o E 10 15

Vehicle Age

Y = Accumulated vehicle kilometer of travel (km)
X = Age of vehicle (years)
a and b = Coefficient

AASHNEUSHATENERARANS e

*1000 km/ year

25

> ® O > O ©
°SE" g

— Average

Annual VKT

Vehicle Age [years]

Y = Annual vehicle kilometer of travel (km)
X = Age of vehicle (years)
c and d = Coefficient

Where VKT, : is average vehicle kilometer of travel of vehicle age i,
VKT
VKT

avg,i

is observed vehicle kilometer of travel of vehicle age i and

ann,i

is observed vehicle kilometer of travel of vehicle age i-1

ann,i-1
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AUFUNUSTZAINe VKT fiuaguassaeud

Age Avg. Acc. VKT Annual VKT
Obs Est

1 42,333 38,275 38,275
2 61,357 59,180 20,905
3 74,243 76,363 17,183
4 65,358 91,502 15,139
5 82,878 105,283 13,781
6 109,044 118,070 12,787
7 137,619 130,085 12,016
8 171,684 141,478 11,392
9 167,688 152,352 10,874
10 218,590 162,785 10,434
11 178,364 172,838 10,053
12 191,167 182,556 9,718
13 228,750 191,978 9,422
14 210,000 201,134 9,156
15 217,500 210,051 8,916
16 164,000 218,749 8,698
17 257,500 227,247 8,498
18 240,000 235,562 8,315
19 250,000 243,707 8,145
20 265,000 251,694 7,987
21 183,333 259,534 7,840
22 267,237 7,703
23 260,000 274,811 7,574
24 295,000 282,263 7,452

lASINISANUANKINANNASAARAIN USSR

Average Accumulated VKT by Age: Bangkok (Car 1)
350,000
300,000 Qad AAA
E 250,000 0.,!““
= 200,000 o Copat
e ’ P O ) ® Observed
> 150,000 224 °
9] ’ _“ A Estimated
£ 100,000 Ak
.‘.. y = 38275x0.6287 ......... Power (Observed)
50,000 g
0 £ R?2=0.9104
5 10 15 20 25 30
Age of Vehicle (Year)
Annual VKT by Age: Bangkok (Car 1)
50,000
'E 40,000
= ¢ y = 29915x0444
& 30,000 | R?=0.9779
= 20,000 ..
g ...".“. ®
00000
£ 10,000 009000000006 00000600600606.0
0
0 5 10 15 20 25 30
Age of Vehicle (Year)
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L_l
I

n1sUszRanalugIutaya

Stock VKT (km)
Province 1 Province 2 Province n
Stock VKT Car.1 (Vehicles) Stock VKT Car.1 (Vehicles) Stock VKT Car.1 (Vehicles)

Age (Months) Gasoline | Diesel LPG CNG Total Gasoline | Diesel LPG CNG Gasoline | Diesel LPG CNG

1 0

2

3 3

2 ijmu(t,‘l?)xvmwlj(k}

5

6

7

8

9

10

11

12

n
Summary
Avg. VKT Average

VKTstock ij(t)
v vr[Vremam l,](t U) X VKTveh lj(k)]
Vstock,i,j (t)
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n1sUszRanalugIutaya

Emission Factor (gCO2eq/MJ)

Province 1 Province 2 Province n
Stock VKT Car.1 (Vehicles) Stock VKT Car.1 (Vehicles) Stock VKT Car.1 (Vehicles)
Gasoline Diesel LPG CNG Total Gasoline Diesel LPG CNG Gasoline Diesel LPG CNG
GHG
GHG Emission (kg CO2eq)
Province 1 Province 2 Province n
Stock VKT Car.1 (Vehicles) Stock VKT Car.1 (Vehicles) Stock VKT Car.1 (Vehicles)

Age (Months)| Gasoline Diesel LPG CNG Total Gasoline Diesel LPG CNG Gasoline Diesel LPG CNG

1 0

2

3

4

5

6

7

8

9

10

11

12

n
Summary
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A2981901581A1 VKT ulguselevi

o ke lauanadeu (Energy | dauananssu (Activity . n1susas CO,
FUYIA (Indicator) sUnuu (Coverage) * * svd (Code) y o NUEYLNR
v data) data) (@uau/A) )
1. su i saamnn
Passenger transport Overall Total passenser GDP; Total population P2a
energy consumption per transport energy
GDP/capita consumption
msldndsnuluning nsldngaauiomn 119U (FL)
1754714904 uusaIanzileunnusenam 32.00
ﬁQSSUUIUL%MﬂEQL%WLLax
USuauma 53 9,942,576 AU
$1uuse 58.1-50.3 aszuuly 18.10 UYsuiiguain
LwANFaNNLAEUSNNMA 533 IUIUTD 58.1-
5,623,005 Fiu 58.3
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ANUALHININNASAAAANUSEER (1 -1 4112 NS ENANIRNaAERINHARSAISAIATHEY

A29819015U1AT VKT anlgusslevsu
o ke ) lauanadeu (Energy | dauananssu (Activity . n1susas CO,
FUYIA (Indicator) sUnuu (Coverage) * * svd (Code) y o NUEYLNR
¢ data) data) (@uau/A) )
2. WUUTI09AIUITITUASYUES (Bottom-up method)
Passenger transport Total passenser Total number of P2b
energy consumption per [Overall transport energy passenger transport
vehicle-kilometer consumption vkm
U svEEMAITANR (Nal./
)
n735A7143804 $runusn 58.1-50.3 seszuuly 221,283,050
LﬂJG]ﬂiqﬂW]WLLﬁS‘U%@Jm‘V]ﬁ U 18.03
5,623,005 A1
3. §Iudaya (Wan1351599 5 99%3A)
Passenger transport By mode / passenger Energy consumption of [Number of vkm of P3a
energy consumption per |vehicle type passenger transport by |passenger mode /
vehicle-kilometer mode / vehicle type A [vehicle type A
AT MNAINUADAUAD FIUIUTO UspLnnidounas SYUYVNIURITALRAY,
Alawuns VKT (na./f/Q)
nI5AIUI FIUIUTD F8.1-58.3 ﬁgﬁSUU&LU 20,931 24.68
| WwANFANNLAEUSNMA 53U
q 5,623,005 Fiu
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Uszlpwuuasnisanny VKT

1. ¥iludasly3s Bottom-up Method?
D192 USZIHUNNTINNTUaR MO UN T2 ANALADILUNITIATIZILUY Top-down Method ualunis
AATIZIUINTAITANUULGUIEAUNFINUINZTNTanN15UasRSouUnsEantnae1als aefaaia1sanly

waazALkUs (Factor) Ly
1) qzandSunanisiaunialansela arannisidunianiididuas azvilvusunafngisaunszanlzanasniuasidus

2)  AUIRTNISALESUNNT I BINAITININALEINITOAIUIUNITaNaUeIA LS auNSEAnta T UBS TN [Wudy

Usiuwaniazdaeldnisimsigviuuu Bottom-up Method winiu

naawsnlavzylslinstuInnanssulanlassfinwsaunszanagalitedAgy wazaINITanIuun
wuamslunisaanisUassfingisaunszanwazaainuneUsunanisaanisuassfingisaunszan
laagramanzau
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Uszlpwuuasnisanny VKT

2. Us2lavilun159nrins a9 uldUafansEN Vo ILARSHLI91Y

AaNanon 13RI ILNUTRAIY KP 999uiazniiedIu 1y d1na3enssususus U, feedarseu
iauarent Ui uuluEesnsan el aUnTE ANV VLA URINTENTIANUIAY Lazd KPI fu
ANTAANANTENURILINADLINTOLUR

NSTALAUAT VKT (S2e8911939909508u8, km) 2yl

¢ mamsaiUiinanaiedudiwindauiiinainan HC was CO aneusuAléan Emission Factor
Tushsmiy o/km wazaIsasIBuNaRonIuRSuRAveuld

*  aansaiUsinafivieunszanluniavuddldaindr CO, MneueudnldaIn Emission Factor
Tugnsmuie o/km wagthlulglunisusediunslandsnumuninsnisnsoulauienInueaEs
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15U AUUSEANSAINNAIIIUVDIUEUA (Eco-sticker)
FE in Thailand (2013-2015)

12.0
3 ansnsauaediy Yuadiu
= 100 e waluladuazuszansnnuag
S: = ¢
= LASDIBUR
B 80 Extra cab ¥ . %
T pickup *  UITANUINULYDLNEGS
=
| ° = o/ 1 o]
= NORNTTUNITVUITAVDILAAL
= 60 2013 f
(=]
= (dash) whAa - .
E 0 2015 *  ANWUINUN ANINTANA NAUNA
= (solid) AU
S By segment:
g 2.0 Center of circle is FE O 50.000 Units *  3a1nd
L Area of circle is units of vehicles ' *  5:y¥19a0

0.0

0.00 0.50 1.00 1.50 2.00 250 3.00 3.50

‘ Engine size [Liter]
i : Yeyadn GIZ Yseimelng, 2559
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Private Vehicle Sale and Vehicle Stock

o

1,800
170 Il Gasoline n Gasohol
1,600 . . N
25.0 1 500 StOCk Diesel n Biodiesel
Sale Bl LPc
1,300
' CNG
1,200 -
.g 1,100 HEV
%
20.0 g e PHEV
2 900
s BEV
E o .
700
$ 600
<§ 500
D
o 15-0 400
= 300
= I
= 200
= = il
...I ________ L L L LLLLL]
1994 1997 2000 2003 20086 2009 2012 2015 2018 2021 2024 2027 2030 2033 2036
10.0

1994 1997 2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 2030 2033 2036
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Final Energy Demand by Vehicle Type - Reference Case

50,000
< Historical | Scenario > [ private Car
45,000 . B Pick up truck
I Motorcycle
[ Taxi
40,000~ [ - Three Wheeler
2 [] Commercial Car
o
S 35000 _ I Bus
3 Truck
3% P Truc
S 30,000
ks]
w
b=
< 25,000 |
o
2
=
| =
o
3 20,000 |
(o]
=
=
15,000
10,000
5,000

1994 1997 2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 2030 2033 2036
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Final Energy Demand by Fuel Type - Reference Case

50,000

I Diesel
B PG
8 Biogas
8 Ethanol
8 one
[l B100O

< Historical | Scenario > [ Electricity

45,000 ] - Gasoline
30,000~ !
25,000
20,000
15,000
10,000

5,000

] | ] ; ; ; ; ) ; ]

1994 1997 2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 2030 2033 2036

40,000 -

35,000~

Thousand Tonnes of Oil Equivalents
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GHG Emission — Reference Case

170
160+ < Historical | Scenario > || Private Car
150 B Pick up truck

B Motorcycle

140 [ [ Taxi

I Three Wheeler

130

[ | Commercial Car
120 1 []Bus
110 | -Truck

100

90 |

80

70~

Million Metric Tonnes CO2 Equivalent

60

50

40

30

20—

10

1994 1997 2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 2030 2033 2036
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50,000

|| Private Car
45,000 M Pick up truck

< Historical | Scenario >

40,000
35,000

30,000

Final Energy Demand in

Thousand Tonnes of Oil Equivalents
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