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CUTE Matrix

WCTRS (2012) @uounsnsnissingg snuusiaznanniseinuens s CUTE MATRIX waadusnseii 9.1 dalusnsas
wUINANNNRTNNT oonllunauEong eNuUsHANISANS Fasamvia walulad (Technology) ngsuidsu (Regulatory) anslw
Jaya (Informational) waziciswgha (Economic) Toofnanys inesamsimanzandulssmanaaisun oy wu nns
wmmwumsauamumummawﬂmm'\wmLtuum (Transit Oriented Development, TOD) lasinnssalasansuszan
enuntel (Bus Rapid Transit, BRT) waz Low Emission Vehicles (LEV) 1tusiu

nann1s (Strategies)
CUTE MATRIX

waniaua (Avoid) \Wawu (Shift) Usuuss (Improve)

e Transit Oriented Development e Integrated Public Transport Systeme  Low Emission Vehicles

(TOD) e Highly Competitive Mass Transit (LEV)
e bilA System _ e Alternative Energy
(Technological) e Intermodal Freight Transport e Advanced Infrastructure
Technology
e Logistic Efficiency
:‘E e Compact City e Bus/Tram Priorities e Emission Standard
o - e Mixed Land Use e Parking Regulation e Top-Runner Program
£ Ny e Traffic Access Control
~ (Regulatory)
%)
£
E e Tele-Work e Awareness Campaign for Public e  Eco-Drive
& e Smart Choice on Workplace and Transport Use e Intelligent Transportation
o mabidoya School System
(Informational) e Labeling of Vehicle
Performance
_ e Fuel Tax e Car Regulation Tax e LEV Preferential Tax
\FIWYNA o Road Pricing e Fuel Tax e Fuel Tax
(Economic) o Relocation Subsidy e Road Pricing

(WARINNT: WCTRS, 2012)
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9.2.1 uanasnaniaoy (Avoid Strategy)
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9.2.2 wuanaswasu (Shift Strategy)
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(WARINNT: WCTRS, 2012)
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9.2.3 wnann1suUsuusy (Improve Strategy)

nann1sUsuUss (Improve Strategy) e mMsuszund [Dszuumaluladagialng
Jsudseenunwnue Ifuassuaruiosaadu Low Emission Vehicle (LEV) 1wu
Hybrid vehicles w&a Electric vehicles

(WARINNT: WCTRS, 2012)
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(WARINNT: WCTRS, 2012)
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Tmel
Total Fuel Consumption = 1Bunau@anasianuangnldinseuninuzaanzides (wiaeil)

N, = QIUUENBNNBEAAN LW IEnN | (AL)

VKT = FLETNNNITAUNIIAZ AN IR AU WNINLE L2 | (RlalNme/Al)

FS, = AAd9uNT7 M TeNaIUsEn | Tasgnunavus I i (%)

FR. = an371AULARINATIN W RN AT 1WA MRE LT | e ldmenAassnmg |

J

(Alawmg/vuag)
i = QMUIULTLNNTRILIUNINUE (1, ..., N)
j = QUUIUTRALDITRINRS (1, ..., m)

(WARINNT: WCTRS, 2012)
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Usztananunnniue Uszianisdanay | szosvnunsitunsaraniadusiol (Alawns/i)

S NSULET Gasoline 6,064
Gasohol 6,808
Gasoline 21,230

snousilsduuanaluiiin 7 au Gasohol
Diesel 23,754

(meﬁm: FLUA LATATUE, 2557)
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1oAY (%) PIUNLE =1 -

Gasoline 74.6 : ST 6 k)

FOANTUNULUG ' 5O3NSUIULY Gasoline 24.67

Gasohol 25.4 -
el Gasohol 25.41

o Gasoline 34.3 — Gasoline
sounsilsduunna Gasohol 345 snuusile 11.05
"lmnu 7 au Dicae] 30.3 ajuqﬂna Gasohol
' Livdin 7 an Diesel 11.49
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(WARINNT: WCTRS, 2012)
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nasmaaIngnldlnasoaanziaugnifaarifapunslassfinaaiiuaulaeanlas  (CO2  Emission  factor)
(AU., 2555) LAANAIANTINN 9.5

Total CO2 Emission =) » FC, -EF; (9.2)

i1 j=1
198

Total CO2 Emission = 1fsunns CO2 yianuangniaaalntsnannziien (-CO2/4)

FC, = 1FNnunaswTanaszinm | ngnldleesnlsgnm i (uidos/d)

EF, = CO2 Emission factor 2895013209 i TENAWT0nwas | (t-CO2/ATaamng)

| = ANuULlsTNNIe9en (1, .., n)
j = ANUIUTLATAINANI LTINS (1, ..., m)

(WARINNT: WCTRS, 2012)
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S AS LG Gasoline 1.6120
Gasohol 1.9810
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AFUIUNUSHN LA slgiinguraznsUaay CO2 aassnanvaduululdiis
PouLAWAUMUUAIE dndum Sl gnasLITo AT adsnmNa519 9.3 asm
Al aoqdoInasnodsanmuans 9T 9.4 wazeNAasNIsUaay CO2 MNBN5 1T 9.5

AUUInAANZIDEUlUAId AR LAY Average Annual VKT

Usztanenunnnue Rplellt UsztAang Uy Usunnidotnag Average Annual
A VKT (Alatuns/i)

C andnspnusuel 190,153 sndnsuUE Gasoline 0,604
Gasohol 6,808
L2 snousilsduurralilin 7 au 88,402 bt

L saussynd@uuaaa (4 &) 97,826 snpusilsduunnalsiiu 7 au Gasohol el
Diesel 23,754
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a al o
ADVIN
n m N..VKT. - FS. .. AN
Total Fuel Consumption=")" ! e Total CO2Emission =» > FC, -EF,
i=1 j=1 FRij i=1 j=1
: Average Annual SmeAunlAoudamas | Sum mnsaunldas | - 292 Sum CO2
v AU Sum VKT A Emission o
Ussansnuninue | Ussanidolnag . VKT - - (FR) L TDLNAY Emission
(it lasosm) | (lawns/D) Gl (561%) Factor | cog)
(-CO2/KI)
(1) (2) (1)X(2)=(3) (4) (3)/(4)=(5) (6)  (5)x(6/1000)=(7)
) ) Gasoline 141.854 6,664 945 315,976 24.67 38,318,442 Bz 61.769
AOANIPUIAUYI LA
Gasohol 48,299 6,808 328 818,652 25.41 12 940,522 28 25.635
Gasoline 30,322 21,230 643.733.640 11.05 58056438 | 22723 132,376
snousilidiuummali
T Gasohol 30,499 21,230 647 487,189 11.05 58,506 126 | 21885 128,238
Diesel 26,786 23,154 636,270,036 11.49 55,375,082 | 28409 146,220
Total 223 487,510 494.239
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Satiennam et al. (2013) AMUIIINLTNIUNNTUARE CO2 RIMUNINULUULEAT Link 2841ATNT8D1 Tag
dsrenalfseuunuuanaainisaudeluies (Urban Transportation Modeling System, UTMS) e AN BN
AT1ATUATANLIEURRLLANE Link  WATAIUAWNLENNUNNIUaRY CO2 T8N UNIMLLIANTlATITE DU AL
Aun1s7 9.3 TneiAnFiaaunI9aas CO2 (Emission Factor) 1898 nunInuzisiazilszinnluannig arunsonnlfiann
ANTINUBTHUN LA LNUNITTURILAZATIAT (2555) FARat9ATFaAuNI1TUaat CO2 199308URRIULARA LT CNG
meﬁqgﬂ‘ﬁ' 9.3
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sUf 9.3 shatwAshamnsuasy CO2 wassasusiatuuamale CNG (uwnasiian: auw., 2555)

181353 Urban Transportation Planning by Thaned Satiennam



Chapter 9 Transport System Planning for Low Carbon Society
(191353 Urban Transportation Planning)

Link Emission=>" » DT, - Ef (9.3)
Kk [

LD
Link Emission = 171104 CO2 uu Link (gCO2/time)
k = U014 Link (1, ..., m)
i = QMUIULUTLANTBAILIUNINLE (1, ..., n)
D, = ANNNEN2UAN Link k (km)
T, = 1301012912972 UNMUEUTLLAN | L Link k (Vehicles/time)
Ef = ApaARNITUaRY CO2 (Emission factor) 184enUwInUzlsznn i (g/km)
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Satiennam et al. (2006) iauannnsnseinge oativauunssiiulasens BRT dwmsuusamanidawaun Tuoide G
T 1esAsLNWEszUUADILAN wazsndnsuuuusisut (Paratransit System) Duszuusaliusnisativauu
(Feeder) suduilapansiianil BRT (Shift) unmsas TOD (Avoid) ileiinusinaudlavans sauandlusui 9.4 AsAnENil
UstukareannsAseinge Mlaualauidonlasenns BRT wosnsamwumiuas szuzii 1 (BMA, 2005) Hunssidnun wa
Ms@nvnuin Menaunuszuu BRT siuduszuusn Feeder uaz TOD ansnsainuaunauel laoans UsuUsaan nnisasas
LAz anNNSUADUNAREANNAARNUNANTUANTIINFUNNHIUAT TINNAANITUNSATEANINATN BN INANNNE U
TWusnswos BRT sauaadusuil 9.5 deansnsnvsnsnanms@inunil lWdsusumesineg Adaaiaun Tuloide

i o O’-.H BRT |on f“‘“ P !
[}, Park and Rldefacﬂ‘ty '!»_"\. Ulban S,prawl

Py .xtq-- 5 Feeqﬁf Li nF\(anra-transit:)mr ngh Density Land Use' 5

i H \ AL
- BR/I ¢°md * T ngh Density Land Use

- ?t' . Allocation at BRT station,

5UM 9.4 manaukuluuysannssiuu BRT shaduszuu Feeder uaz TOD (unasiian: Satiennam et al., 2006)
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(wWaIANN: Satiennam et al., 2006)
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d” QI” v o 1 = 1 o o ng =
LB ILNY LL@ﬁﬁﬂqﬁ‘ﬂ’j‘zﬂqﬂ[/”ﬂ‘ﬁ 92 UULLUANABINITINBRUNTULA MAUFLHAY 9NN BRTIALLLAB

NANIUTDINGS LazAIFIARINITLaa CO2 INAAIUIUUINITIENASTTaIWGY Laznislaas CO2 AN
ANAANTNNTUAY TuitduanslAnE AT AT LuTRdIn e Ul aviaanni1ans CO2
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LUUNAen 9.1

9.1 AAUDNINGANTEN WHoWUNSUUDUAUR o aeAISUBUSN aNUndnnTS
nanidss (Avoid) wWasw (Shift) wazusudse (Improve) Adanuduly 18 Tumad 408
nazinzaNAuUsavdlve lasutinansnsnsnisiiauweninisms (Instruments) v
CUTE Matrix
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LUUNAARN 9.2

9.2 Ao Usunasmsigiingduraznisdasy CO2 aassnaanadoulusiia
PouLAWAUMUUAIE dndum Sl gnasLITo AT adsnmNa519 9.3 E)Gl‘i’]
Al aoqdoInasnodsanmuans 9T 9.4 wazeNAasNIsUaay CO2 MNBN5 1T 9.5

AUUInAANZIDEUlUAId AR LAY Average Annual VKT

Usztanenunnnue Rplellt UsztAang Uy Usunnidotnag Average Annual
A VKT (Alatuns/i)

C andnspnusuel 190,153 sndnsuUE Gasoline 0,604
Gasohol 6,808
L2 snousilsduurralilin 7 au 88,402 bt

L saussynd@uuaaa (4 &) 97,826 snpusilsduunnalsiiu 7 au Gasohol el
Diesel 23,754
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