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Steering Committee

® To provide oversll guidance, and review tothe activities of drafting a Master Plan and capacity development in policy aspect, as3
mechanism of PDCA [Cycle of the Project)
® To receivereporton the progress of project activities periodically by the Working Group

o L
Working Group

® To discusstechnical matters related to drafting 3 Master Plznand
capacity development activities, based on works bythe 5 Tazk

Forces
| - 2
® To coordinate and ensure consistency and integration of work ' mﬂiﬂi

TS oty of Yokohs
across the 5 Task Forces al ™

JICA Expert Team

Secretariat (Dept. of Environment fAir pollution and Noise Control)

®Core of overall coodination. Coordinates inter-departmentalwaork,
including reporting process

® FPropose activitieson knowledge development of climate change Local consultants

® Focal point for external communication ® Support for data collection

and calculation etc

el
Transport Energy Waste & Wastewater Urban Green Planning Adaptation
Task Force Task Force Task Force Task Force Task Force

® Collect activity data [ information related mitigation and adaptation
® Propose mitigation and adaptstion actions
® Conduck outreach activitiesin respective sectors etc

3¢ 3 C = 3T =

Dromestic counterpart Dromestic counterpart Domestic counterpart Domestic counterpart Domestic counterpart

® Based on discussion by the Steering Committes, domestic counterparts are invited to collaborate with respedtive BMA department,
regarding data collection, outreach etc. [working level officials are expected)
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Capacity building and outreach

ﬁlciet‘y level [citizens and the private sector)

Awareness is raised and actively participate in implementation of the

Master Plan <

ﬂnstitutiunal level

Cooperation with
ASEAN cities

—

Collaborative work on

BMA strengthen its implementation arrangement, based on
the Steering Committee, the Working Group, the Task
Forces, and the Secretariat. Coordination will be done
smoothly.

Individual levelama officials)

Awareness, knowledge and skills of
BMA officials are increased to work
on implementation of the Master
Plan.

/

low carbon and climate
resilientsociety
developmentwith BMA

GE—

Participatein 5C, and
provide policy and
technical advices

salI3sIUIW JUBWUIBA0S [BUOIIE N 1BY ]|

* Guide on ways ansdmeasnzof how to
renew knowledge of GHG quantification
and sdaptation

* Strengthen capacity for communication
* Provide training methodsthruTOT

Cycle development

" Share ussful experig

Other partners
{other cities and development partners)

Local consultants

* Support Master Plan develop

* Build impmentation arr=ngment fho
* Elaborate GLzandother documegts

me

Approaches by outreach adtivities
[newsletter, seminars etc)
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THIELEZIOND, BEAICED [ 26 £ JCM Z16H Lic ¥ A EEANV 2 748
RGEEG~ AL —7 T LA, (27T FEX A FE - N> a7 {5 EER~ A 7 —
TTNHSICM e Y ey NETRB L OBEREY - TR LR REFHIHEAD
D OBEEEEHEAR X — ARFITFAE ] BEEBSN, v AX—T T DO FTORRMRDOT=ZHD
BEHEDA T 4 TOBEAOAFENE U TRAMNBIE SN Z &k, Al 7 a
T FOEBKHRE VY,

IS ERROBRIZEL T, £ 27 % —TCToOEEKIRNENEED DRI OWTIRELE
WZREMIZRD L7,



5. FEHHDEE

(1) REBICERE L -FRaseiEmka
O NrarHFOR@EE T X —IThnDE

Ny azERTIE, BB EREREAEINO AT 85> TEY 2014 452 865 FHI2iE
L. DA O N RRLA 3 R ERHEFOBRIZ L0 | KR E U CRIBBM S RA 72
WRZH D, ZNHITMA TIHROETOFIEFIZL D . N a7 FIB T 2 #EGH A H 5y
B 7 & OIREZNR AT A OPEHIEIE 2013 1259 1,370 17 tCOz LD TR E < | KUEEB D
M6 0T 7a—F b HERFEE > TV D,

ZOXDRHT, XA EEAEERACHBORFHE R (OTP: Office of Transport and
Traffic Policy and Planning) TliX, £t rlRE/RRIE & KUELENCET o~ A F —7F
EREL, ZNDLOMERO—#%Z2 NAMA & U CHEHET D Z L 2RELTHDA, <O
JERIIAN a 7H S DI RAN 2 ZENICBIT Db TH D, —J., /S a ZETIE,
Action Plan on Global Warming Mitigation 2007 — 2012 Z R ET 25 & & b, ALAHE
DB ROA PN ORI 2 T 7= B AL A HEE L TV D,

@ HEHH L E—sA | CHEOKE) & BRI

Nya g HRZEERRB L ORERICEVIERSNDZBY AT T —AeHEL, ~
AP =T FURE, TV M) —FESEEITo, £, EOBREE L LT, OTP L4F
IZE DR R & ORELBEE T IEIC OV TEMN R g a2 T8> 1o, 7B, KBX 7 A7+
CADIEBCANTH, BB TP AL v b b L X A R G E SRR - A
J RX—v g VBEUR)R (National Science Technology and Innovation Policy Office) @
Jakapong Porigthanaisawan {13 X OV PSK =2 /L% Y D Kerati #8142 BdiE L,
T ZINER BT 22 3R 21T - T,

@  EARM7TEE) & R
() REHRAAOER (BAU & HHE)
(a) GHG HEHHEOBLR
@ HHOR=—7
BMA #isiic360F 5 42 @iR8) GHEE., #kiE, /K E48m) 350 BMA OHl 25D CO2 4k

ER
E¥Y 72— (ABHEE) 2250 CO P&, [N as0EKYy 717 24—tk
T D BREHME IR e ) 12 TREHER] CO PR B (BA B R—R) ] 2k LHZET




HE LTz, Z0JH{kElE, 12006 IPCC Guidelines for National Greenhouse Gas Inventories |
IEEL LTS, Ao FIRELOBREEIC L5 CO P EITEr & L7, #l (HSD: High
Speed Diesel) ~® 100%/ 1 47 1 —E/L (B100) IEAHIT= R LF—EFE~DE TV 7
WZED 6% EMRE LT, [N a s OERY 7|7 % =128 2EHERIRENEE &) 12
WTHTZRLF—FOT —Z iz, [BREMER] CO2 PR (BEAAHEALN—X) | 13,
IPCC (T & 2% TEREHAI D CO2 HEHHIfREL (R F—_—R) | B RV F—EHIZ LD T
BHERERRIEEE ] ICK D REE L,

PaEIZlX, MRT (FVv—FA42), AHA R Ay, =T R—Mb— ) o7 25T, &
BV T X2 =50 COPEHEIX, [N aZicBil280E I L DENEEE) I 17
v REHD COL PR #R LD ETHREL, (N aziZBiF 8812 L5 EIE
| JIMRT AN A b LA v OMEESIEN LS, 70 v REHO CO HEHFRER) 1%
AK7a v =z FOBIMEEMZE L0 157,

K _EAZE

KEZ@BIZIE, FY AT T VMOT7 =) — BT LV EE) BIOENR—F (Bt
—7EB IO Fy v @) 28T, KEZEYT®7 2 =0 b0 CO: HEti&E
1%, K EASEIZ 361 2 ERBHREBIBRBIE 2 & ) 12 TEREHE I CO2 Bk AR5 (A AL~ —R) |
LD ETHRIE L, K EZBIZET 2BHERIREHEE &) IZ oW IS0 b5
7o TEREMER] CO2 HEHIFREL (BEAHALN—2X) | 1%, IPCCIZ X2 TERENIO CO: HEHIfR
B (2 F—_=2) ] BLOZ RV X—HIZLD BREHERIERTEEE ] ICX W REL
7o

BMA /AHHE

BMA OAHE NG D CO HEH &L, [AHEOBREHERIBEHE R &) 12 [EHER] CO2
PEHRE (BAEBALR—R) ) U DHZ L THEE L, N1 AREOBEEIZ L 5 CO2 HEH
BiZEr L Lz, 8 (HSD) ~® 100%3A 47 1 —E/L (B100) {REFIZT R LF—
BE~DET VU ZIZEY 6% EAE LTz, TAHBEDOBREFERIRENEE &) 13 BMA Oy
HEIZX D AT —2 2 Rvie, TREHER] CO2 HEHfRE (A BAL~—2) ] 1%, IPCC IZ
£ 2 TERERID CO HEHRIL (=R F—_—2) ] BLOZ R LF—EHIZ LD TBREHE
IEBRFEEE: ) (XD EE LT,

Gii) HERE R
BMA #U231F BEKY 727 Z—0 50 2013 0 CO e &A% 5-1-1 1R T,
PEH X 13,693,732 tCOY/AETH Y . BN 32.7% b EmWEIGZ 5, KBRT AN



30.6% L IRNWTEW, YV (=& ) —/VIREH VY v E2ET) OFEIEIE 24.9%THY |
LPG i 11.8% TH D, TIHDFMERNDL, NrrazizBnTid, e omny v U v
OB EE DR S | HEHURE DIR N KR T 203 A A BREHE G IRBF~ D s 7 3 L <
WHZEERELTND, TOXR D RIRRBBEIDBER STV e o 723546, BMA Hilk
BT HEHER IV EVL DL RS> T EZBND,

#5-1-1 2013 21T %5 BMA sk OB K Y 7+ 7 Z— 50 COL HEH &

Fuel types CO:z emission
(tCOqlyear)
Natural Gas 4,193,268
LPG 1,622,395
Gasoline 216,030
Gasohol E10 2,815,147
Gasohol E20 358,616
Gasohol E85 17,177
Diesel (HSD) 4,471,099
Total 13,693,732

BMA s 31F 585EH 727 Z—0n B0 2013 F£D CO HEH B A3 5-1-2 12T,

#5-1-2 2013 BT 5 BMA Hililio gk 7 7 # —0250 CO &

. CO2 emission
Lines
(tCOqlyear)

BTS 39,369
MRT (Blueline) 12,991
ARL (Airport Rail

Link) N.A.
Total 52,360

BMA #2317 5K EAZ@H 6 D 2013 D CO HEHH &4 5% 5-1-3 12”1,

# 5°1-3 2013 FI281F 5 BMA oK EA5i@H 5 0 CO2 P &

CO2 emission
(tCOz/year)

Chaophraya river ferries™ 8,200

Lines




Canal boat*2 3,301
Total 11,501
*1: 3 4Ll L v #EE (Chaophraya Express Boat Company, Sap Thananakorn Ltd. and Supatra Ltd.)

¥t L — T O (11 km, 9 station) BELUOVIRA Y F vy m =& (11.5 km, 15 station)

BMA AFHENS D 2013 0 COzs HEHHEAX % 5-1-4 12577,

# 5-1-4 2013412815 BMA 2HENS D CO HEH &

Fuel types CO2 emission
(tCOslyear)
Gasoline (ULG91) 7,688
Diesel (HSD) 87,534
GASOHOL E10 1,421
Total 96,643

*EEEYINER) D OPEHEEZ ST,
*BMA A HEOHEH BIZRTHR O BMA S0P EICE EN TV 5,

(b) BaU HEHi &
@ HHOAZ—F

BMA #2356 1F % AZi@iEE) (E#ss2E) @ BaU o CO2 ki,

* PRiE K OVK EAZ@NH 0 BaU HEHEIZ 2N 6 O HEIG Y 1%L T & RO T/HhE W
7o, HOEEREIZBWTIHERS LT,

G HEFHITIE

BaU HEHifiE, BUkodE (2013 4) | 12 [BaU JEHBOM O] 25 Z L TH
i LTz, [BUROHEHE (2013 4F) | OREFIEITANRO &Y Th b, [BaU HEHEO(H
ORI 72 R T A =2 Zffio TRRIET D MED B 575, CO2 PEHH EIFTHAMNZ =R LF
—HBEEESWHBERRICH D7D, AH#HEEHIBW TR, IRet s #—I28175 BalU =
ANF—HBEEOMOER] 2o T [BalU JEHEOMUE] & Lz, MOEEEREIZHNT
TR HMBNT-T—4# & LT IThailand 20-Year Energy Efficiency Development Plan
(2011-2030), Ministry of Energy] 723&% V) Z OfER A2 AW, X 5-1-1 18T X512, 2D
FHETIE 2030 R £ TOHE 7 X —Ofk = 2L F—HEBZHEE L TV 5,



511 ZAZBITHEE7 ¥ —0 2030 0 BaU =1 /LX — 4% &
(H# : Thailand 20-Year Energy Efficiency Development Plan (2011-2030),
Ministry of Energy)

(i) HEFHRE R
BMA Hlk|Z 3517 A Z5@IEE) (GEKASE) © BaU @ COs HEHEA X 5-1-2 12759, Bk
H&EI1E 2013 0 13.7 5 tCO2 5 2023 H-121E 19.8 |7 7 tCO \IZHENT 5 L HEFH S

77

25

o )
n =)

(million tCO,/year)
=
(=]

BaU CO, emission

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

5-1-2 BMA H#lZ I 5 22i@iEH) (E#AE) O BaU o CO2 k&



(c) M H A%
@ HEREDOEZH

ISR E FEDOBIMER L UOZ% < OFERRE ~OBHM LA, [E (OTP) OiEfHsz @
SEICET DEIRBEICHEIL T 52 L & L (hy X0 U FiE), OTP HARE (¥ 1 2H
DOHIEHEE 1,200 7 tCO/4F ) A2 6% € BMA HUkZ#%553 %,

() HEEREDFIE
OTP HAFAEDALITIZ N HEIRIL. CO2 PRt E & BIdMEDmWEIE L LT, Nra sz
BROY A 2EORZEE 7 Z —OREHEE & (3L F—_—2R) DOHERL Lz,
(BMA HEHHNR A = (EOPEHENEHEL x (&)
> EOHEHEEEE 1,200 5 tCO/4E (2020 45) (BaU kb 16%H!JE)

> TR :25% (it s X —OBRENNE & (2R L F—_—2) O
Nra 7 #FIAEE (2011~2013 ED 3 DMERY) (R F—HF —F Zff
)

Gi1) B
A IR OBEERB L OVIT A —& 2L, 300 HFtCO: LEEINS (X 5-1-
3), Z UL 2020 4 BaU #EH & 1,791 77 tCOs & thil L T 16.8%DHIEER & 72 5,

5-1-3 2020 “EI2BI1T 5 BaU HEH &R X OHEHHIRE



(v) 2% . x4 OEL v GHG HEHHI7 B =
EST ~AX—T7F

% A &4 @ Thailand Environmental Sustainable Transport Master Plan (EST ~ A

B —TF ) TIIHZ A OERHASFESE)HO GHG HEHEE AR S L CLLF 2% EL TV
E)o

XAZBET M L0 S ROPEHEREZFE L, B LI L0 &RE,

% 5-1-5  JEEASIESE 26 O GHG HEH I H A=

HG Emissi
. (.}HG Potential for GHG Target 11} G. G Emissions
Emissions(CO,) =, . i Reduction in Transport
. Emissions Reduction
Year in Transport in Transport Sector Sector
B.E. (A.D). |Sector BAU P (based on 80% of potential)
(million tons (million tons o (million tons
% Y%
COze) COze) (%) COze) (%)
2548 (2005) 57.52 - - - -
2560 (2017) 67.35 11-13 16— 19 10 15
2563 (2020) 74.02 15-16 20-22 12 16
2573 (2030) 102.82 27 -30 26 - 29 23 22

Hi#t: Thailand Environmental Sustainable Transport Master Plan, OTP.
* As for the Target of the Master Plan of GHG emissions reduction in the transport sector, it is considered that the

reduction should be in line with energy saving target of the next 20 years i.e. approximately 80% of the potential value
of each year as listed in A above.

* Annual average expected CO2 emission reduction in the 20-year period (2011-2030) of EEDP is 20 million tons (p.4-
14 of EEDP (Thailand 20-Year Energy Efficiency Development Plan (2011 - 2030))).

[X] 5-1-4 OTPEST ~ A X —7F ZBT5 BaU. HIEHE

NAMA

2 A4 NAMA Z\ZE 1T 5 E s 70 B OPEHEI E A (22) 13, 2020 F2B8\T 1,200 5
tCO/HFTH D, ZAUFXEST v~ AKX —7F D 2020 4£D Target R E LTV 5,



X 5-1-5 % 4 NAMA O ¥l B 4=

(d) EEAVEZEOBRICh1DHHERSE DA

PEH RO E B EALEEICB W TIE, HiC BMA HUSSEOHEH B BaU JEi &, HEHIHIE
HBIEEORFEIZOWNT, TE SRV BMA OB H O RERTRER FIE T, M ORIEMERLE
BINE, MEGEIE DS LR FTRE 72 FIEZ MG LTz, A & D WIE Ay a ZH i Cldstitr — 2 &0
T TRNZ ENS, TRTOPEHIEEZ D NX—TETWDH DI TRV, TP E
EEURREZETND, B, NraZlEe Ny AT UZEEIZOW TR, EEREHRT S
figx T v A U2 ZEMCTh D . fHlx TOXMERMBHED 5N TWDHTZ0, KRES Clrixt
ZLLL TR, ZhbaBlel VERRHFHEOHEIIAZROBETH D, B, N
a7 MO HTT BIRIROPEH A X2 b Y OB Tk, ATalReREw - 7—
B EEEE ZT-FRRICEI L= A RI A4 VERME L Bbis,

() 7@t 7 Z—28BF HEAEONE

N aZ BT, Ax OBEITFEIT B B ASMICHE ITKF L TR Y, Ak
(ki) OWBISHFEIIMD THRVRIL TH D, Z D7, AZEA 7T (BhE%)
DR AT 2 & & HIT, BHENA, K ERWEEF O A AL EERE A FIH L
TWEREEO D 2170, BREFORMLROEmWT 2 BIET ZENEETH D, £z,
IR T A O BB B O BRI R A HEE L RQUGYRR & & bICRUBEEBIxR Z &b
BTITH ZENRMTH D, IHIT, NrraZEoRE 2B TH 5 2 mERH O %
5~ EROBAEEOEM, B0 EFICL LIRS HELHEL, HbE TR
BNRAAOH AR D, Fiz, 28 E[EECEAT 2MREOE A M LS5 ~<
TEFETE B 2 MR a3 5 B B 5,



5-1-6 |42l 7 # — DFRFR OB 2R,

X 5-1-6 At 7 Z — DMK DO KG:

5-1-6 |2~ L7=fiik D 9 5., [Development of Mono-rail and LRT (£ / L—/LE X
O'LRT DBRA%E) | IZ2OW T FRO EBVIEME T, AHKIZ, Norasz#8inERezo
THEETDHE /) L—NVEOFETHY, PTHLRERE 26km D7 L—F A (£ / L—
JL) AZOWNTIIA A BB OB B CHEEAMH & LT, BMA 2@/ I3
WTHEREORWIER & L TESIT 5TV D,

Title Development of 3 monorails and 1 LRT lines

Details - Monorail: Gray line (Watcharaphon - RAMA IX): 26 km, 21
stations, Along the Pradit Manutham Road, and connecting
between Watcharaphon Road and RAMA IX Road.




BMA’s

Responsibility
Stakeholders
Implementation
schedule
Estimated GHG
emission
reduction

Comments

- Monorail: Ramkhamhaeng University - Soithonglo line:
11.1km, 6 stations

- Monorail: BMA hall 2 - Victory monument - Yothi road: 6.5km,
7 stations, Prachasongkhor Road, Dindaeng Road,
Ratchaprarop Road, Yothi Road.

- Light rail: Bangna - Suvarnabhumi: 15.3km (extend 8km), 12
station (extend 2), Along the Bangna trad Road

Direct

BMA (KT)

Mid to long term

*Emission reduction of the Grey line is included in 1-3.
N/A for other lines.

- 5 development plans of Monorail are in the planning stage now.




- Feasibility study for Gray line has already done. The project of
Gray line is high priority one.

- The feasibility studies for another 4 lines have already done
also.

- Grey line is approved under M-MAP.

- Other 3 lines are already approved by the cabinet.

) N arzEEBEOX v T 0 Ok

(@) PEHEHEEICOWTOMES
it 72— b OdE (BMA il (A L O BMA A H) . BaU #EHi&, HIEHA
HEDZEZ FREEFEICHONWT, TFEEDOHICBW TR %21T->7-, BMA BE X, #
ﬁﬁ@$% HBEIL, INODEZFOEAWERL L 62, HEICLERT —Z0
. XFECONWTEG Lz, &bz, RENKROANEE (MRT, == K717
) ZOWTIE, =7 Bz N TR RRFORELITo T, ZAbLORE, N
7 HORRE L, HEHECHEHHIBE DB 2 FOHEIZ DUV T O SRR 2 BRAE L 7=,

(b) &4 HAHME IRy A 7 B SRR 1R 2%

75 HAHMERF I, BMA A28 213, MUERE ISR 2 AAZ@ R IE O[] FIZER 2 5
fii (Bl 2T A, FRTEHE, %D?ﬁ&x%?ﬂ%ﬁ)\ Mgy —Y A FT A > PNUEKHB R
TV THERRE L, N a2 il CE#hES OREME DR EAHE O > T
b b, FRHT, AWZEOFIEMEICET DHREIT, ~ A =TT BT DR D
BEHC B W THEE R KR Z R LT,

@ TR —TFIEE) L RIS
TR =FEHE LT, BNOPFEEAITBNTLULFOA > b2 E i LT,

ZA MV KUEZEEN B 2 AR
%A1 . Matthayom Banbangkapi School (http://www.mbp.ac.th/), High school
HAH  :2015%F7H16H
FREf] @ 9.00-10.30 AM
*5 o HEAER LOEED (57130044)
Fehi . BMAZZ @i =)
Hi
1. K2 E), KR ORE, BREICALE L 7oA B4 2 20 i ds K OB o fR ik
2. Rt 7 & — O EOHIEC RIS E A A B 7 R BRI B4 5
TEEMEEL



http://www.mbp.ac.th/
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NTOHENEIEN LT, ~AX—T TV OEEIHZ D Z EBEE LV,

fliRE & i
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fisind, Zoizd, B (B2 OTP) & @ BAF72 1 /1 Btk DRSS L UBE R IV T D
BAVEORMRIIMD TEETH Y . RAEH TIT OTP L OWELHBIIITH 2 & T, 4%0D
NYAL =TT OFERIT ToEEEO KA S E | B A T,

XF R O

N a7 FOIRGET I BN TIBEIC S < OB RPEMINTEY, 5% B D
KERVBEFTH SN TND, ZHIUTRBEZEER R Z FRE L THDOTIERWA, IRELRT X
DHIBIZFE RN DR DB DRR B ZZ < D, BMA Ll 2D &5 2BECEHE S
TWDXR A WDMICRIRE R U, KUBEZE R O 72> & 592 230360 TEHZE T
bole, TNHITMATHBROMNKEZRET 52 LT, IV RELIHREREMEL

77

P EOREE

AARTITEREA MR LT D THIBRIR B (o SR 5 A HUA A TR E~ = = 7 /1)
ICHEL T, ST EIRRIIEHBEORELFEM T 5, 4 A TEIDOEIRHTA KT A%
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RECRDZTDHID, M LIERETA FIA - OREPLEL Bbins,

—E DR

AREBITBWTL, BETHO B AROmA - RERZTE) L, BMA KB ORE )W -4 Fhi
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LRVEDLEEZ D,

() AHomE
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- % 7] : Metropolitan Electricity Authority (MEA)

* f1{H : Department of Energy Business (DOEB), Ministry of Energy

« RIRH A . PTT PLC

- fi}% : Department of Alternative Energy Development and Efficiency (DEDE)

(c) HEHEIZONT
I LT f VX — 18T — % &8, 2006 4F IPCC 1 R 1 IZ
FAWTIHE RS A EE2EE LT,

B DR %

(d) EEffE R
BB BEIZOWTIEL T2 Y 3. TT%OFEE THML TR Y | REHEE &ITFEY
0 V) 3.73%DENIG TRMEINICH D, INET — ZI1ZHD AREBRAT A PR FIERR
UL T DK 5-2-1 1R 7,
# 5-2-1 Table The amount of GHG emission from electricity and fuel

Type 2009 2010 2011 2012
Electricity 13,503 14,312 14,368 15,278
Fuel 6,644 5,854 6,141 6,217
Total 20,147 20,166 20,509 21,495

(Unit: 1,000 tCOz-eq)

(e BaUlZoW\ T

BaU ORIEFiEZ L TOM 5-2-1 12, BHEMRIC LD HED Y T 7% 5-2-2 =X
N —t 7 2 =28 HIREDRET APHEBaU)K 5-2-2 (12T,
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EEDP R OMOEZE L~ L OftHZ 2 Lz, BARIZIE, EEDP (281 58/ KW
BN EORE MLV REE L, 2512k LTl @@meﬁ%ﬁ%%bf&m
® GHG HEH &% 3%E LT,



From energy consumption data (both BMA and Bangkok
entire area) by using revised 2006 IPCC GHG inventory
emission factor and apply 2010 as the base year; by fuel
types, by sector, and by year

Calculate the baseline (BaU)
GHG emission using collected data

and information

Data Data Convert

structure Data review & Data ‘ from GHG BaU

& Baseline collection aggrega- analysis energy to Baseline
setting tion GHG

-

» Apply 2010 as base year due to the comparability with national EEDP and others,

 Structure BMA/non-BMA sector: manufacturing, commercial and household sector

« Fuel type: electricity, oil, NG and coal
\ L L L

+ Data availability: 2009-2013

* BMA - data direct from BMA working team, energy consumption in BMA buildings

* Non-BMA sector - Electricity (MEA) , oil (DOEB), NG (PTT) and coal (DEDE), RE (DEDE) ]

[ « Data review: comparability, unit conversion to MJ or toe ] [ « Data analysis and QC under working team ]
I

into CO2-eq for the BAU calculation
- Tables and graphs illustrate for the baseline emission including the most recent fact data from 2010 to 2013

« Using emission factors from 2006 IPCC Guidelines to convert energy to GHG, covering CO2, CH4 and N20 and represent ]

4 5-2-1 BaU O iEFIE

(Million tCO2-eq/year)
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

m Electricity (BAU) ® Fuel (BAU)

X 5-2-2 T RALX—t 7 Z—|THBT HIEENE S 2P E(BaU)



® HIEEEIZDSWT
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WCRERBEs Y
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# 5-2-2  PEHE K OPEHAEE FEE

Base Year 2020
BAU Emission 23,580,000 ton-CO2e 30,939,000 ton-CO2e
(2010)
25,022,000 ton-CO2e
(2012)
Emission with 26,853,000 ton-CO2e
Mitigation Actions 13.2 %
(Reduction against BAU emission
in 2020)
o) =xAF—t 7 X =28 HEMRORE

(@) FEFRDO—FL

i*w¥~?75~’
=78 1T/t
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Bl 5580705k

Flet > BEETRTERLD D, TOTD,
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E LTz,
#5238 THRAX—ksF—fERKE
Category Possible mitigation actions (countermeasures)
1. 1-1. 1-1-1. a | Form the systematic schedule of retrofitting BMA’s existing
BMA Energy General building for appropriate management of energy
government | saving tasks b | Systematic implementation of energy saving retrofitting
buildings & | renovation/r works of BMA’s existing building
facilities epair work ¢ | Selection of model project for energy saving renovation work
for existing Intensive adoption of top-runner appliances
facilities d | Energy saving requirements for retrofitting works of BMA

facilities and setting of high-level of energy efficiency
Acquisition of certification for energy saving renovation work




Possible mitigation actions (countermeasures)

(CASBEE or LEED etc.)

e | Consideration of renovation work, extension work,
conversion at the time of facilities update (maximum
utilization of existing stocks)

f | Efficient retrofitting/renovation work for energy saving by
introducing private capital know-how (ESCO business etc.)

1-1-2. a | Introduce thermal barrier roof coatings
Improve b | Improve external insulation and waterproofing
insulation ¢ | Introduce roof greening
performance | d | Improve heat insulating window (high heat insulating glass
(renovation such as low-e pair glass)
technique) e | Improve heat insulating window (thermal barrier film)
f | Controlling solar radiation heat by installing louver or eaves
1-1-3. a | Replace existing air-conditioning equipment by high-efficiency
Cut  down one
air b | Introduce variable flow controller
conditioning | ¢ | Introduce task ambient air conditioning system - controlled by
/ motion/temperature sensor, timer etc.
ventilation d | Introduce high-efficiency fan (total heat exchanger)
load e | Introduce cogeneration system
(retrofitting
technique)
1-1-4. a | Introduce LED lighting or hf fluorescent lamp
Cut  down | b | Introduce task ambient lighting
lighting load | ¢ | Install motion sensor lighting to bathroom, corridor or
(retrofitting staircase
technique) d | Daytime energy reduction by daylight sensor
1-1-5. a | Upgrade to water saving sanitary appliances
Energy b | Introduce rainwater recycling system
reduction by | ¢ | Introduce waste water recycling system (reuse as toilet bowl
water- flushing water)
saving
1-1-6. a | Solar power generation systems
Others b | Introduce BEMS, building energy management systems
c | Replacing street lighting to LED
1-2. 1-2- a | Construct high energy efficiency building
Energy 1.General b | Requirements of certificate acquisition for new construction of
saving tasks BMA facilities (CASBEE or LEED etc.)
consideratio
n for new
construction
1-3. 1-3-1. a | Promote environmental education at school
Information | Conduct b | Support opening exhibition of energy saving merchandise for
campaign campaign to BMA facility
citizens ¢ | Visualization of energy saving of BMA facility
Notify saving energy activities by panel or monitor

d | Promote "Green Curtain" installation at school to reduce air
conditioning load

e | Hold workshop on energy saving repair work for public
participation
(schoolchild, public facilities)

1-3-2. a | Raise preset cooling temperature
Conduct b | Commendation for saving energy activity
campaign to | ¢ | Turn off lightings during lunch break
the officials | d | Thorough power saving setting on PC or OA equipment
1-4. 1-4-1. a | Setup low-carbon model area, each fields top runner measure,




Category Possible mitigation actions (countermeasures)
Promotion of | Model areas intensive equipment investment
low carbon
city
2. 2-1. 2-1-1. a | Promotion of low-carbon/energy saving detached house
Civil Residential | Promotion of (Publicity of cost benefit from the viewpoint of LCC, backup
Categories part energy exhibition, provide advertising spaces at BMA facilities
(Residential/ saving b | Facility equipment introduction promotion of energy saving
Commercial/ house house
Industries) (LED lights, energy-saving air conditioning system or hot -
water apparatus etc.)
2-1-2. a | Publicity of cost benefit by repair work for energy saving
Promotion of | b | Promotion of repair work for energy saving: insulation
energy upgrade by double glazing, heat barrier film, renew air
saving conditioning device
repair work (subsidy system etc.)
2-1-3. a | Purchase promotion of energy saving home electric appliances
Promotion of (air conditioning, fridge, TV etc.)
energy
saving home
appliances
2-1-4. a | Promote better understanding of air conditioner maintenance
Promotion of (conduct free cleaning)
energy
saving
action
2-1-5. a | Promote solar panel installation
Others (subsidy system or mediating installable roof)
2-2. 2-2-1. a | Incentive for constructing/repairing saving energy factory (tax
Commercial/ | Promotion of reduction, subsidy, zero-interest finance etc.)
Business energy
part saving
building
2-2-2. a | Conduct energy saving inspection of public buildings
Promotion of
enetey b | Promotion of ESCO business for existing buildings
saving . . .
repair work (Edu.cate ESCO business, ad\.fertls.ement promotlon support,
for existing subsidy system for energy saving diagnostic)
building ¢ | Promotion of repair work for energy saving: insulation
upgrade by double glazing, heat barrier film, renew air
conditioning device (subsidy system etc.)
d | Publicity of cost benefit by Electricity Peak-Cut
Introduction support for automatic control facility of
Electricity Peak-Cut
2-2-3. a | Promote saving energy activity (publicity of cost benefit etc)
Promotion of | b | Raise preset cooling temperature at public buildings
energy Turn off lightings during lunch break
saving ¢ | Thorough power saving setting on PC or OA equipment
action d | Commendation for saving energy activity
2-2-4. a | Promote solar panel installation
Others (subsidy system or mediating installable roof)
2-3. 2-3-1. a | Incentive for constructing/retrofitting saving energy factory
Industrial Promotion of (tax reduction, subsidy, zero-interest finance etc.)
part energy
saving

factory




Category

Possible mitigation actions (countermeasures)

2-3-2.
Promotion of
energy
saving
repair work
for existing

Conduct energy saving inspection of public factories

Promotion of repair work for energy saving (subsidy system
etc.)

Publicity of cost benefit by Electricity Peak-Cut
Introduction support for automatic control facility of
Electricity Peak-Cut

factory

2-3-3. Promotion activity for factory's energy saving technique (for
Promotion of SMEs)

energy Commendation for saving energy activity

saving

action

2-3-4. Promote Solar Energy

Others (subsidy system or mediating installable roof)

Promote beneficial use of factory exhaust heat




(b) H AR 722 5R
LREORERRD 5 b REW MR OFEMEZF 5-2-4 1ITRT,

# 5-2-4 RFH72HER OFEHM

Title "Promotion of ESCO business for existing buildings
(Educate ESCO business, advertisement promotion support,
subsidy system for energy saving diagnostic)"

Promotion of ESCO business for existing buildings
Educate ESCO business

Advertisement promotion support

Subsidy system for energy saving diagnostic
Publicity of cost benefit

Backup exhibition and provide advertising spaces at
BMA facilities

Description

mo e o

BMA BMA: Support
Responsibility Other Organization: DEDE

Stakeholder TCC

Plan short term )2015-2013)

GHG Mitigation Accumulate 10 years = 121.264 thousand CO2-eq/

Comment ESCO fund program in Thailand started for more than five years
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- BEFEY) O ERR HLT O PRENHE T X DIEER T AP EIT, =¥ —FH KW
IPCC 7 7 # /v MBS RGE LT2RE ORI B 5RE LTz,

C LI OBERH R BT, N3 7 WOITBIXK A bigt S35l T — 2 b RE LT,

(c) BAU HEIT/R D 71w
BAU OEEI/RD HEGmIILL T 80 TH D,

- A BAU HEHSIE, BEFED) - Pk ECBEIEY K UMK OB | Z BAfR 3~ 2 15 B 2 & &
LCHRE L,

CRERMONEIT, N2 3 7 BORERBAFEET RO BRI OF B, FRRA RO (I —
FRFICEDTH) 2SR URE LT,



s Y ALY =77 OFFEEIE I EEBR G2 T E STV D iR (BEEEMAL R . HEK
JLERSRR) (ZBISR T DIERENE T — Z K OER BB R ] & W o TR I, N
a7 WOFHE LA E M o7, FEMFHEAAFHRRWEEIET — 2 2oV TE, T4
N A FZB T DT RS O R A S B ICEE L,

(@ FERER
BESEW - Pkt 7 4 =126 5 BAU JRHEIL, £ 531, M531DLEDTHD,

#5-3-1 FEIEY - Ykt ¥ —12BiT 5 BAU &

5-3-1 BEFEW - Jkk s Z—I281F %5 BAU #iiti &

BAU HEH & (tCO2ze/year)
T3JA
2013 2014 2015 2016 2017 2018
BEZEW) 3,837,438 | 3,891,484 | 3,941,658 | 3,989,132 | 4,034,761 | 4,079,163
HEZK 714,388 724,225 731,468 738,782 746,170 753,632
a5 4,551,826 | 4,615,710 | 4,673,125 | 4,727,914 | 4,780,931 | 4,832,795
‘ BAU HEH & (tCO2ze/year)
Bk
2019 2020 2021 2022 2023
BEZEW) 4,122,789 | 4,165,966 | 4,208,933 | 4,251,865 | 4,294,889
BEK 761,168 768,780 776,468 784,232 792,075
aF 4,883,957 | 4,934,746 | 4,985,401 | 5,036,098 | 5,086,964




(e) M B A=
BEFEWY) - Ykt 7 Z —I12B1T 5 2020 £ BAU HEH &Ik D HIE RoAAIT. —4.1%
LETE L, BEREICOWTLLFICHEHT 5,

() BEFEW - Bkt 2 X —128 1 DBAROKRE

PEFEMI AR DAEFNR Y A b (3 5-3-2) . HEAKICRDFERHK Y X b (K 5-3-4) (FLLTFD
LBV THD, BEFRY - PEKIZONTIE, NraZ#finglziE L TnbrtEs72—Th
. WEIERFESEY - BEAKELZ AT 72N a3 7 BROBEFEH IS EET D, fRRROREIC
BT, BEFEOFEOIEER i 0 | IR LR & AL R ORI R R IR &
N5 Z L EEEREASE UTEMS TR 21T 72,

#5-3-2 FEEMIRDEEMRY R b
W1.1 BEFEDRAEFRICEB T 2 HEHEHNE & 2B~ St
W1.2 77 RAF v 7 RBEFYOHIE
W1.3 FEEYFRAIRICE T D P EHIE & 5B &R 9 2 7= O DO ERH)
W1. Bk (ST 4 7E2ET) OFREKRORICIZINT 725

Consider establishing and reinforcing of laws and regulations

including incentive measures to accelerate waste reduction and
separation at source

W2.1 BEEEMIELE S 2T D ORREIR O SE

W22 7V—=rVyrrvay 7O

W3.1 AHERBETEY ORI et

W3. rfaiLEt W3.2 BEAMERfisx (BEFEMFEEMAR) DR

W3.3  BEIEM) 53 Bilft sk D i

W4, &gy W41 BRERART O AL 455 OB

W2. I8 - i

FEFED AR DREAR OB & LT, TREFEWRARICI T 2 PRI & 53 ~DOZE
# (W11 ) Z2U TSR,

PEFEME BRIZ BV CTHEJENANZ D@ WIS & LT, FAERICH T DHEHEIRL 7350 - V3
A I NBHTEND, BMAIZIROTREEY Y 7 & —70b OIENRT A OPHIL, B
Wy DY EIRIF ORREHNHE (A O PR, PRAELO 7 vt 2280 28, Bofd il
DAL AHENRD DD T b ETOHIE, BEIEYOJEH B2 AR R & 72 -
TIRESND, T, BFEEYOREIELI K CNREZNR AT A DHIRO N & 8+ 57
DO L VARV 72T E LT, ARiR 2 LB DT 7o, BARRZRMER & LT, IKBEE) %
il CTAEREROM L =7 VAR B OMEE, RIAFEIES L OdEEE 2 RET 5 &



LTW5%, BEFEDEOHIEZ E U RRFER SV ORMADE k2 BEETHOTH
Do

< 5-3-3 PBEEMITRHFERER Y X Fofl (W1.1)

W11 FEEMRABICR T 2 Pk BRI E SR ~D S et

i &EHE DRk

1

a) JRHIEEIRX v X — U 2l U R BT AR E

b) v a3 s BOTEIKIC BT % B E B E 7 L o 5
(BMA P 0%, Av—/L 1&2, T 4 — 47 1 2)
O FAWUTHT B BT IEIAE BT R 5 RS & D

BMA O E£20) 72 B 5-

R, RFEFEE

BMA B&5i)R, BMAATEIXA T 4 A, 23 2=7 4 —, FL,

HH~EH (2013-2023)

(FEFnH b)

304 ton-COze /year (2013) — 9,330 ton-COz. /year (2023)

#5-3-4 HEAKITRDEEFIRY A b

WWL S WW1.1 FEEIZET 5 AR RO
’ WW 1.2 FAGELLERERE D BN

WW 2.1 i FAKE > AT A8 Al GEMED gt
WW2. IVt

WW 2.2 FKRIETY 7 DOHEK

WW 3.1 BEfFE F/KALEL fiti % 0D S Ky OV 2 D ek i
WW3. WLt — - -

WW 3.2 &hRB O T KBRS R% D%
WW4. (5B | WW 4.1 TEIEOF| R
WW5. FFI WW 5.1 ALK EF]H otk

PEKIZAR D REFIR OB & LT, TEZh M OB T /K LB R 0

7T

(W3.2) | ZLLTFIZ

N A FNTBW T, 8 SO FARBLHSER ABABE L TRV, 4% bHHO TK
B R DINAR R S D TRETH D, BT FARLE R T3 < OB N2 HET 512
W, A MEHRMREZNRT A DOHH O S TUEORMAH D, 41k, BERNTESNT




WD FRERERR BN T DR 77 n U —F 5 @ Mo L3252 & T, fFk%
2 & B 2L N KB B R OIREZN IR T ZAOPEH 24 U, RIRF IS T KO
B ZENRT DL BfETHDTH D,

7< 5-3-5 PFEEMITRHFERHR Y X Lo (W3.2)

WW 3.2 @b RELDBH T K ALBR Hi % 0D

a) Bz 7e AR DR
1. Minburi (10,000 m3/d)
2. Thonburi (160,000 m3/d)
3. Klongtoey (360,000 m3/d)
4. Nongbon (135,000 m3/d)
b) #i7- 72 FAER R (235 1) 5 = R L X —hE Ok E
o) Hriz 72 FAMERRERR 281 5 T KGR
BRI BT HEROT L—3 a B AEHIET 5 85 7 72 AL H
U AT L DR

BMA O E£20) 72 B 5-

DDS, Ministry of Interior, Ministry of Finance, National Economic and

Social Development Board

£ (2019-2023)

434 ton-COge /year (2018) — 28,849 ton-COz /year (2023) (i&fn
K a)

15 ton-COz. /year (2013) — 994 ton-COze /year (2023) (FEFn1%K b)
4 ton-COge /year (2013) — 11 ton-COse /year (2023) GGEF1 c)

) Rrarsz#BEDOX v T 0 Ok
FRO~DDEREEITR I YT, BEEEY - JEK X A7 7 4 — A ZBWTLLFITRT
TR % FhE L7-,

(@) BAROEFIAR D R
HARIZI T 2 BEFEWE B ONRIRL AR IR D iR & LT BRI B OB SRR
(LYEHHEDE, 28R, 3.~7 U7V YA 7 v, ah—< U A 7L 5EIEALER -
QLYY BEFEM) O MLER R ONERR IS B+ DA BRI 2 EEY O R, HEALE 7 0 —= 3R
JasR DB, =2 —[EUR O BERTERR OBEEL, HEAFRALSr55 OBk RE O\ B 552D
WTCHRIT E B R ATV, BEfigom a2 -7z,



AAIZEIT 5 TR OWTIE, FARLEOEGA, 2% « S oE ., =%
JLX—HE EDOHNEER ORI & BERARBREZITV, B a2 X -7,

(b) BEEIZIT 5 BUEA ORI & R A #H

RS, AARICE T 2 el BIRKROBHIA & LT, BUIEHICH T 5 BRI LR
RMEDOLEE, THEHNGHE & EDORE, HTRAOEF - AR ONE, =R /LF—
IR £ 2 IREEZNFH A DHIEO BHLAZEIZ DWW TR 21TV, B R 2@ U T
RO EEX 7o, BIETIZSAEHRIZBW T, FEFICRELEE (ZHAEE2H 10 4
T 40%LL EHIE) ZER L TWHEEERTH Y, ZAREHNEZ BEEMKICET TV
MAZE > THBRRERRBE 720 | EFRORFHCHFEGTL2bD L2072,
TARMHIZONT, FEOBERAEN N H 0 . TSI OIREZ R T APEH &,
BT 0 U —OMEL Y T LA AT E DR, Wb AEE ROV LA ALK D
hE. WEREBIEHRO-O0E=4 1 7 « #EFIEOME, NKGIROBRAHE. /H
MR I DALEKOFFIHFF, TR & BRI & O TOZ L F
—OMEFMAZEIZ OV TN &Nz, BMAICEIT 28R M RO RIRE 2R+ 5k
THS MRS L e ol

(o) #RWHE TOER% AT

B HBHEIZSM L7 BMA BRE X, Bk OBERIMER & O F K AL R i a% o B Hi L 70k
EHE & OB RAMZIE U T, BEIEYCHEK O IEARL & S ZE B % SR O 72 0 5R
[ZOWT DOBFEZ TR Tz,

(d) TEEEA A DFEIAR D iR

PEFEW) - Yk 7 X —odehE, HiEEEET 124720 H@Cﬁ%F?%y“’
RENTWEEETFEICHET 2MBE 2T o 72, BIRSICE VT, RERHORE,
EFEOBH, FEICHODIEERET — % OATAH @#LOWT%ﬁ%WOKO%@ﬁ
R FHREICKELR T — 2 O ANFHIESPCHERER O Z AP BET 2w lae L 20 . v A
B =77 CREZINT TAREN I 2 & Lo Tz,

7 7T NY—FIEE) & RS

BEFE) - HEKkE 7 2—0T7 7 M) —FiEEN L LT, LRICRT A2 &2 FE i LT,
BMA WNIZ & % et e B A 21T > Tnnd 2 =2 =7 ¢ — (Klong Latmayon Floating
Market) IZEBWTRESNIZbDO T, ARFEOPE, HH=aI2=T7 1 —IZBFDLZH
FCTORRA, HARDOFEFEY) « PEARKMERORESE & BURSEIZOW TRESBE AN e s
Tete. BABEFEM O A B WA SOHENRA L R 5 D FEpg &2 W T2 ii AN e S vz, BMA
W TOIEHERHN KT DM OITEIX B OBMFENME S/ 2 & T [FERO B2 D 7K



BRGNS Z ERHIfFSND,

<HEZE >

- Aff: 201547 H 2 A

- it N a7 #H N (Klong Latmayon Floating Market)

AR M TR 2 =T o — R e LT BEREWE R - KOS KRR T — 7 =
v 7

F KR BMAWN S0 KRR, M= X 2 =7 1 — ER

(B85 1) 7v M) —FIREh DT



(GBE 2) 77 M) —F{EEORET

@ #HALAS%OBE

(Rl

(a) BEFOBUHAOFRE & K T B o Bk

Ny aZIZBNTIE, YO 3RICET 2 e\ R BRA N E STl Y, FEIE
WEHIROREEZ HIF TN D a2 =T ¢ —=PFHEL TNz, ZOBRLAIZBIE L 7=
T M) —FIEE A TN L, BEFEHER OK R AR o7, v~ AX —T7 T U CHRE LT
W T HBEOHEME ) 2155 72 121X, £ BMA 23BEIC S L T2 BEfF OB A4 %
L, TORMEAZERNY & LT, vAZ—TF T 0 OliROFE 7 = — MBI
TT5ZENHETH D,

(b) BUTHESE & BFNIED i BRSO 2 B

Ry a g FICRT DR & BFREOR S & — S OFHMEER & LT, SEREREL
2o BEFEWROHEK Ol IEALER 2 & B Y & 3 2 BEAEIE 3R O FEATIC K D AHMiy7Zzh ik & LT,
IR F T A OEIALE ST Hivd 2 & T, BIFRHE O IO EAK S, w#iEL
P& S E B R A RIRFIPATRNCED DD Z ERTFETH D,

() BMAREIZ X% M/P {E D ~OFEHA 72 B 5

FEFEW) « YK EF DX AT 7 4 —AZHI LT BMABRE X, REEIZT 54— —
v TINFEFITE LS . REBPTELBFRE L TEETHLIZ L2 o L75 2T
M/P EV IZHEBAICSIN LTz, ZOBEE LT, Y ot s ¥ —L gL TH,
BMA HHIZ XD EHEMHERKRE VR, RO R OBRENG a7 v b BEFEY - HF



KGR L SELE R OB EMZ B L TV EAn b ohs, F7-. BMA SIELHE) 7
73 a T UDEEEEMIC—EDE AT T F— AR R—=RNHBE L TN —K
LipoT,

(o) AStEoOME

(a) HENET—XDOAT - FH
—IROBEFEYBIRMIE OHERFE B - HHE IR FEF IR SN TV D72, IREDE
HADRECLELTREET — X O—X, BMA Th<REFESICIVEESATY
%D, £V EMEZ GHG R AT 5 72, IREhET — & O /et =4 U » 7 J7ikix, &f

ROFERE 7 = — R THERERT HLERDH S,

(b) BMAFEBEDHEND S bR BHIE RS
AR OB E MRS ORE D7 B A 2§85 = & . BMA MR O
BRSO, vAH—T TV OREICE Tz, v AL —T T VERD T = — RZEBNT
E. £9 %<0 BMARER A Y =75 ONEE IR L= L CREKNRT 7 a1

B0 Te B 5 = LD, BMABKE OREHOE /2 515 EIFAMEIC /2 5,

(0) WSRO FEH 7 = —R\2FB T 2 #HiE)

BEFEW IR K OEZKALBR1Z, BMA Oi@F (B ORANTH Y | itz 7 ¥ — L ik LT
BMA O A8 KBRS L5, [FIRFIC, BFFEHESC R 33 & o 7o B BT R
RaAI2=7 4 — L ORERPEROVERFHE TH D, MROFEMIZLDHEEEH T D720
Wi, Fii 7 = — TR THR A R R & OWEN LB L 72D,

® fHEa
# 5-3-6 WG BEE

2% P

FB1EIWG | ¥ A7 73 —RIBT5BHOER (BEER -7 —%, YA 74— A
TOEi. altHET#H. 5% OFE)

%52 WG | SEFROEAR U A b, FEFIR ORGA L

% 3 WG | fEFR Y X b ROGEM, IREDRT AL EORER KRR, 5% ORE

F4W WG | fZFARY 2 b ROFEM (BIEAR) . M&E %, 77 b U —FiEH)

% 5[ WG | BUROPEH &, BAU, 2020 F231F 2 HITBRIA

AT —U R | v AX =TT o ORERE
IV —

X I8ATBERL ITHB#EI D,



(4) EHRALETE
O NrarzEoftirkitt 7 2 =20 H8 5

Ny a7 FOFFHIOBLRIL, 20134EHE, 31O AR AL L £ O mfEIX4, 457 Tm’
ThD, N7y b/3—7 g /NI NREIES, 493 EFTdH 0 < OFmEfEIE, 15, 899T m?,
TEEE ORI AR X2, 822 FiFTdH W T ORMEREIT 7,383 Fm’E e o TS, Nray
I L > TS SR Z BD &L 20134-7ClE976, 183K TH V. 200847> 15187, T43A4
ML TV, KUEEEIK E L CORbIE, BROERICHEVCO2Z I, EET 2 &
WORBRBICIN 2, F & F o 7okl CITZRFHUC LV AFHOKIRE T T 2HEENR H 5,

N a g FTBT DA O CBORIZ, N a 7 BRBEEB T 7 v a T T
(2007 - 2012) O T, OFTHARE, HE-CHEFIRWVEL FTe v a7 FONLHAHT
BIRZHER T 5D 2 & RQORAMADBIAROWIR A F v N — %l L CHER S 25 E 4 #f
STV 5,

© HERA T == CHAROXS) L BREEET

N a g FET R, RERES AR XV RSN E 2R 7 7 — 2%
REL, YAY—TFZURE, TV N —FIEIEETo, Fio, EOREGRKE S L
T, XA WEUERTEH NP A (GISTDA) & #imsHbitmokeEet=421V 27
~ORRBEGOIE I HOWTE RS AT > 12,

ek, BTRHES 7 AT 4 — ADIEENZ- OV TIE, Thai Environmental Technic Co.,
Ltd. ®EREEHE IS O Jumpon Moryadee K&z —H/La Pz e UTRIEL, N
AT FORMCT — X DNEEIT- T2, FTo. TP — MRFEHFRFH O Ladawan
Puangchit -2, # T ARESCE B ORI E L)L T AR O R EIZOWT, %
i 722 R & 52T T2,

@  EARNY77EE) & R
() BEHEATADER (BAU & HiZ)
(a) GHG WL EDOELR

ERILOXBIT, BMA {TEXIEN T BMA (2L > TEE I TV DR NIZHW T, il
oo MERF - BEES N TV DHBIARD GHG WINEZFIET 5,

ERACDO FIET IAROAENHIA 1 AYL720 O COWMIRE AT D Z L TRIE L,
BIARDAELIZ DN TIE, 4. BMA OFXFEBEFAGFH L., RERMBT AR TRt &k
LLTMD ELHOTWDLT—ZZ MW, BIAR 1 RKE720 D CO WMIUREIT OV TIE, 8-
BB ARIRR & VP — B RENFER LIz 3 7 HNO 4 FRHAR (2621 A) L HHE
(189,409 &) ORBIFEMER DT — & ZHWT, BAKD 70%% 5O HESfE A2 %E L, 8
SN, EEEA REHE R (FAO) T — X N—An LSO 7 o A Y
—XA 5 L THER GHG MINEZ FE L, 0 LT, SifEmo HBlkR & BiE sk



M GHG W B2 IV TINEEE) L, #IR 1A 72 0 O] GHG I & 2R T,

HER
GHG W & REE X GHG WIUREK
TEEhE: R S RO A (R
GHG W Uf%%  (BMA £3%): 0.012 k> C/AMAE =1
(H#): 0.012 b > CIAR/MAE *1
@A) 0.009 k> CIAME

(w270 —7)075 h> CITANE *2
Hh: *1 #ais b ¥ 27 7 3y —A L B VP — M RETHRE
%0 h— f R

R 7R (2007 4£~2013 ) @, BMA 1TEXIENTBMA IC X > TEE I N TV DG

BPNIZRBWT, FiE. #iR - FEH I TV DABIAROAREIL N, i 5 OBIARIZ X 5 FM
GHG W &% T,

s Sy a7 Ho K g T CHILE,
7 —# (% http://dailyplans.bangkok.go.th/parks/Z: [
~ v a—7HOmME 1699 rai ET—F D)
~ 7 u—T7 OB : 250 A/rai FRELREHARGE)

(b) BAU WUV &

BAU 7 U A3 . BMAfTE XN TBMAIC L » TEBE SN TWAIERNICBWT,

FEFR, HEFRF - BE SN TV DEIARDOBRO AR (2013 47) 23, #EI2EEIC K - THER?
INBEMEL,

IR D GHG WU &L, Al & FEEIC, BIARDOARENIHIA 1 A4720 D CO2 WILREL
BRERTAHZEICEVETE L,

GHG WUV & D BAU flIL, MUIZREHIC X » THEEF SN A 726 2013 EDO I & & [F]

UMETHRT 25D EME L, 45232 v CO/AELBEIELT-,


http://dailyplans.bangkok.go.th/parks/

wcozvea)  SEMH1CO20RINE (BAU{E) (2016-20234F) (tCO2/year)

50,000

45,000
40,000 -
35,000
30,000
25,000
20,000
15,000 -

10,000

NI BB EEEEER
0,

T T T T T T T T 1
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(0 Bz

GHG WX & 2020 0D HEEIEL, BMA O iFkbO FERFHEIZEDSWT, (O TRk b
T X =BT BEAROEE] \TRT Nol~5 DFEICBNT, UFRTERY ., %
AT\ T H D B A T F My OMRELRST AN & 5% L CO2 W E A HERT L C, A LD Vo R
rAT T HREHNT

BIARD CO2 W, FRHIEFED DB ARAZE L, Ak & FERIS, B O ARSI

BRE LT,

ARTAYEZD D CO2 WU ETTHZ EICLVEE LT,

# 541 IR 7 X — ORISR ORRMERE & ORBIAS (R EHE)

. AT D AL MR O | RAHOR (BAF) ~ v ra—70
HEn(ZA) HN(Z A1) &) DM (Z 1) FHEA (Z A1)

2016 67 667 100 115
2017 133 1,333 200 232
2018 200 2, 000 300 352 50
2019 290 2, 700 400 474 100
2020 380 3, 400 500 599 150
2021 470 4, 100 600 726 200
2022 560 4, 800 700 855 250
2023 650 5, 500 800 987 300

I AR Y R Y 7 ok — AT — A

skt 7 2 —ORERE DO FEMEIZ L D CO2 W& D 2020 FED HEEiX, 4,047 k> CO2/
FLRE LTz, Ak BAU &A1 T 2020 ORIV E 49,279 k2 CO2/4E & 721 . BAU

Syt

A A

2T 8.9%DRINEDHEINE 725,

# 5-4-2 #His b 7 Z—o HEEE (2020 4F)

No b 2020 I s DFEFIR D AERE CO2 MRl &
) FhafE (5 (k> C02/4E)
1 OB R E) 380 1 314
2 | LR O HEAN (LA 3 HE) 3,400 FA 2, 805




3 T OO AE A 500 A% 22
4 | RAHOREH (BAF) ORI 599 7 A 494
5 | vu s u—7 Ok 150 F A 413

i 4, 047

H : i b Z A7 7 4 — A F— LRE

BIARDHREE © 256 AIT A (BRERATTAREZ)

~ 2 u— 7 ORI © 250 AIT A (BRI 2B

() Fiisbt 7 2 —I2B) DEMEORE
ikt 7 # — ORI, W iTAR SRk OB O A DRk, BEAFAR O IE
IR ERIAR A Z D &\ D RERTL OIS BTN % | fokth i £ 4 550 H IO
EWV o ESHRIE O FIEEZEA L, ZhuE, EBBnEWIEN Y a 7 EO ETH
T DT ORMIEERN 72T TIIES T Ofk 2 03 2 LITRA A & 5720, B HEHENIZ X
5 BHIRCTE LI L o CTERELERORMZ % T REGESCHROME~DSE A 2T 2
LHHME LTS, NrazifemiR, BREMEZE L 0@ Lo Thofm>< v %

HETHLOTHD,
#* 5-4-3 HHRH L DFRFIK
No. X ESAY
1| HrEsk BN @A)
2| sk OB N HE)
TR
3| O
PN
4 | BRFEMORA (BAF) oM
5 | = a—7OEMK
6 | BEAFRIR DY) 7048 B
TP 72
7 | B kb & BEm kAL
5 PN

R~ DRI IEE)




Ny a7 BOTEB T H HEHTAR O L . AT TIEI L D KT OO BT
B 2iREFEHLE LT, BT

1) BRSO @R kE)

BB O G T 23 )

15 23T D OB A R DR
- SETOHRREIELAR (200 7 1) | -
- 10 2 FT DO HREUBAR (450 T A ,4-174 T A 1A . B

Nra 7 FOFALE

i

IELRERLZ S fit

PR

FEff: BRELRAR T AR, BREDR
AT I A BRELRERTTARERR, 50 22T O K HE AT
FEAl: BREE R T AR, S50 D FTO X EBAT, ML)

Efi A Y 2 — )b

- SFTOHRIFEAR (200 74) . K- FHI2016 42018 4F)
- 10 FTO R RBIFEAR450 7 A1) . F1(2019 4-2023 4F)

FEIE GHG WM &

165 2 CO2/4F (5,000 #AZHERL), # - 112016 4--2018 4F)
371 k2 CO2/4F (11,250 BIARZAEAR), KH1(2019 42-2023 47)

HFHZ AW 2T — 2

-1 T A 720 ORI 25 AR/ A . (Hh: 3 AR O A%, Santiphap
/AR, Saranrom ZA[#, Rommaneenart ZA[R])

-1 74 %79 O GHG WX E: : 0.825 b CO2/TA /4 =25 AR/F A *
0.009 k> C/A/AE *44/12




=P 2) RAHOLEM (BAF) O

EAMORM (BAF) DN

1) HEHIR (BAF) HEOHITIC K Dk

- 352 FA . A - 112016 4-2018 4F)

- 635 TA . K&H(2019 2023 4)

2) GIS & AW izfki= (BAF) 7 — & N— A DEH & R T — % ~—
A~OFLERERE (B - )

3) E&TOEVERRIIREME (BAF) 255E (Ei#)

- NralipEErE (Bangkok Comprehensive Plan) 28| - 7- BEA#
T DOBHFE R OB OfR .

- RkHIER (BAF) OB R G OBMRE. HiRA~DE5

- BUSR B L~k A i D B

N a7 oS R WS

RAfR#E FEhfi: BEELR . #HENEE. 50 2T O K EBFT, N EEER
AT F U AS0 T O X FEGFT, AEER, ARTEER
AT 50 25FT O X FEAT, AILFEER, BB TR

SIS L - (2016 4-2018 ) K OME (2019 4E-2023 4F)

A8 GHG Wh X & 291 bk CO2MAE(HE « )
523 b CO24E (B8

HEFHCH W =T — 4
- 1T A Y720 OBIARE: 25 K17 A
- 1744720 ® GHG WILE: 0.825 k2 CO2/ T A /4
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#5-5-1 bk

Time scale of
impact

Adaptation level

Adaptation measure

Short term
1-3 years

Level 1
Prevention

Strengthen measures for retention areas e.g., construct and improve temporary
retention basins (BMA et al., 2009)

Dredge of drainage channels

Install drainage pumps

Improve small scale irrigation facilities e.g., gates, weirs and etc. (NESDB et al.,
2013)

Construct flood protection system (e.g., pumping station, water gate, flood dyke,
tunnel) with proper supporting system such as alternative power sources and
transmission lines

Level 2
Minimize impacts

Provide catchment area to store water and reduce volume of flood water flow rate

Ensure feed for livestock (NESDB et al., 2013)

Designate evacuation areas (MOEJ, 2010) with appropriate facilities/equipment

Develop disaster evacuation plan and revise the plan as necessary

Develop emergency preparedness plan

Strengthen emergency communications (BMA et al., 2009)

Promote people’s participation to maintain community canal

Educate/inform citizens on flood related issues e.g., risk of residing in flood prone
area, health care during flood, situation of flood

Establish “Flood Aid Units” which are ready to help promptly and thoroughly

Compensate for damaged farmland and properties

Level 3
Change and
Reconstruction

Coordinate with government/related organizations/neighboring provinces to
develop agreement on flood water management

Formulate business continuity plans (MOEJ, 2010)

Provide financial support during inundation period (NESDB et al., 2013)

Midterm
3-5 years

Level 1
Prevention

Continue the implementation according to the plan

Promote household level flood protection measures such as flood walls

Construct community-based small scale retention pond

Maintain canals/rivers and increase drainage capacity (NESDB et al., 2013) e.g.
maintenance of levees and river bank dredging

Develop Ayutthaya bypass channel regulation

Operate existing dams effectively and revise dam water management plan as
appropriate




Time scale of Adaptation level Adaptation measure
impact
Construct and elevate outer ring road as alternative for transportation during flood
Provide alternative power source and power transmission lines
Construct flood proof buildings (BMA et al., 2009)
Effectively utilize existing flood protection facilities and extending their lifetime
via regular maintenance (MOEJ, 2008)
Level 2 Establish flood hazard maps
Minimize impacts Implement education program to create understanding on flood risk map and to
introduce self-flood prevention measure to citizen
Improve accuracy of weather forecast and upgrade monitoring and warning
systems (MOEJ, 2008)
Develop flood management information system with link to other sectors e.g.,
planting schedule
Establish guidelines for flood control facilities operation
Enforce law on land use and adopt integrated land use planning e.g., prohibit
construction in flood prone area
Implement intervention measure in agricultural sector when appropriate (NESDB
et al., 2013)
Develop emergency preparedness plans (BMA et al., 2009)
Provide more catchment areas
Relocate housing in flood prone areas
Level 3 Utilize urban planning measures
Change and Conduct research and develop countermeasures technologies (MOEJ, 2010)
Reconstruction
Long term Level 1 Continue the implementation of plans
5-10 years Prevention
Level 2 Continue the implementation of plans

Minimize impacts

Ensure operational guidelines for flood control facilities

Enforce law on land use and integrated land use planning (BMA et al., 2009)

Improve flood management information system (NESDB et al., 2013)

Upgrade monitoring and warning systems (MOEJ, 2008)

Level 3
Change and
Reconstruction

Continue the implementation of plans

Provide government sponsored flood insurance (for areas outside of flood
protection facilities) (BMA et al., 2009)

Establish funds and subsidies for post disaster restoration (MOEJ, 2008)

Conduct research and develop countermeasures technologies (MOEJ, 2010)

#5522 hFRE
Time scale of Adaptation level Adaptation measure
impact
Short term Level 1 Construct temporary coastal area protection fence (Bamboo)
1-3 years Prevention Integrated disaster prevention system for coastal community - including evacuation
road, hazard map and early warning system to sea side and inland areas
Improvement of dike system (BMA et al., 2009)
Level 2 Promote people’s knowledge on benefits of mangrove forest and its conservation
Minimize impacts Promote mangrove forest plantation
Develop emergency preparedness plans (BMA, et al., 2009)
Public information campaigns and training exercises (World Bank, 2010)
Level 3 Set clear goal for coastal area protection measures and develop action plan
Change and accordingly
Reconstruction Set up joint committee of stakeholders to develop the coastal area management
master plan by adopting integrated coastal zone management approach (MOEJ,
2008)
Midterm Level 1 Construct permanent coastal erosion defense wall (Stone dike)
3-5 years Prevention Integrated disaster prevention system for coastal community - including evacuation

road, hazard map and early warning system to sea side and inland areas

Maintain and improve coastal area protection facilities (MOEJ, 2008 and MOEJ,
2010)




Time scale of
impact

Adaptation level

Adaptation measure

Comprehensive sediment control along rivers and coastal areas (MOEJ, 2008)

Design proper wastewater discharge

Level 2
Minimize impacts

Prohibit and restrict construction in high risk zones (MOEJ, 2008)

Enforce law on land and fisheries and enhance the role of communities in coastal
protection tasks

Improve coastal ecosystem services to maintain existing capacity in supporting
food security

Rehabilitate mangrove forest along the shoreline of Bang KhunThian (The World
Bank, 2010)

Relocate community from high risk zones

Develop integrated land use plan

Initiate and develop hazard maps

Develop emergency preparedness plans (BMA et al., 2009) including early warning
system (ONEP, 2011), and monitoring system (MOEJ, 2008)

Coastal Monitoring Center

Public information campaigns and training exercises (The World Bank, 2010)

Operate harbor/port

Level 3
Change and
Reconstruction

Implement integrated coastal zone management according to the plan (MOEJ,
2008)

Conduct research and develop countermeasure technologies (MOEJ, 2010)

Long term
5-10 years

Level 1
Prevention

Implement integrated coastal zone management according to the plan

Level 2
Minimize impacts

Implement integrated coastal zone management according to the plan

Monitor ecosystem changes for protection purpose (BMA et al., 2009)

Implement integrated land use plan

Upgrade monitoring system (MOEJ, 2008)

Level 3
Change and
Reconstruction

Implement integrated coastal zone management according to the plan

Conduct research and develop countermeasure technologies (MOEJ, 2010)

#5-5-3  FIE oK OEKIEA

Time scale of

Adaptation level

Adaptation measure

impact
Short term Level 1 The drought cannot be prevented as Bangkok situated at the end of the river area;
1-3 years Prevention and Bangkok is dependent on water from the north and weather
Level 2 Expand water supply service area
Minimize impacts Construct small water reservoirs
Supply water from other sources/areas
Promote water conservation measures, use water efficiently
Develop drought management and emergency preparedness plans and monitoring
system
Strengthen emergency communications (BMA et al., 2009)
Public information campaigns and training exercises (The World Bank, 2010)
Level 3 Cooperate with government units and concerned agencies to plan for water
Change and allocation
Reconstruction
Midterm Level 1 -
3-5 years Prevention
Level 2 Implement drought management plan

Minimize impacts

Drought hazard map

Implement water and energy conservation measures

Plant trees (BMA et al., 2000)

Public information campaigns and training exercises (The World Bank, 2010)

Develop warning and monitoring systems (MOEJ, 2008)

Level 3
Change and
Reconstruction

Implement drought management plan

Conducting research and developing technologies for countermeasures (MOEJ,
2010)




Time scale of Adaptation level Adaptation measure

impact
Long term Level 1
5-10 years Prevention

Level 2 Implement drought management plans with proper monitoring and warning
Minimize impacts systems (MOEJ, 2008)

Implement integrated land use planning

Implement water and energy conservation measures

Plant trees
Level 3 Establish funds and subsidies for post-disaster recovery (MOEJ, 2008)
Change and Implement actions as planned
Reconstruction Conduct research and develop countermeasures technologies (MOEJ, 2010)
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Environmentally Sustainable
Transport Task Force

Joint Team made by
Environmentally Sustainable Transport
Task Force and JICA Experts in
Transport Sector

Time line

9th May, 1%t Task Force * The outline of the JICA project
2013 Meeting * The framework and basic principles of the master plan formulation
in the transport sector
¢ Selection of local consultant/expert
e Preparation for upcoming tasks (Review of the previous Action Plan)

24t july  2md Task ¢ Review of the 1st JCC/SC and 1st TF meeting
Force * Progress on the review of the Action Plan
Meeting Interview on transport projects in BMA
¢ Details of the workshop
* Schedule
July Interviews to ¢ OTP, MRTA, DLT, BMCL, SRT, DOH, KT Co. Ltd, EXAT
related (With the local consultant)
organizations
30t July Internal * Activities of BMA on transport and environment
Meeting (Mr. Thosapol, Mr. Wiruch, JICA experts)

30t July 1%t Workshop * To understand and summarize policies/measures related to
environmentally sustainable transport in Bangkok
¢ To promote further understandings about transport projects in the
context of climate change issues




Policy Information & Data collection

BMA e Statistical year book on transport
e Major project related to transport and environment
oTP ¢ Environmental Sustainable Transport Master Plan
MRTA ¢ MRT development map/construction plan/investment plan

e MRTA rolling stock requirement
e Park & ride, current situation and future plan
e Statistics, such as MRT passenger, revenue, energy consumption

SRT ¢ Update status of MRT constructions

BMCL ¢ Annual Report 2012

BTS ¢ Annual Report 2012

KT e On-going projects on public transport and non-motorized mode transport
DLT ¢ Number of vehicle registered in Thailand by Fuel as of 30 June 2013

¢ Number of vehicle registered in Bangkok by Fuel as of 30 June 2013
e Report on inspection

DOH ¢ Highway Development Plan in Bangkok and vicinity as of 2013
¢ On going project of highway
¢ Annual Report 2012

DRR ¢ Action Plan on Traffic Problem Alleviation in BMR, and Annual Report 2012

Discussion at the Task Force Meetings

* TF members understood:
— The objectives and tasks of the JICA project

— The framework and basic principles of the master plan formulation in the
transport sector

— Basic concept of emission reduction calculation
* Discussed about MRV on:

— Target area: focus on BMA’s each policy/measure or GHG emission from
whole area of Bangkok

— Target policies/measures: DIRECTLY controlled by BMA or includes
policies/measures INDIRECTLY controlled by BMA

— Important aspects: “Practical” and “Transparent” MRVs, and some
measures can be monitored qualitatively, not stick to quantification




Discussion at the Workshop

* TF members and participants learned:

— Policies/measures related to environmentally sustainable transport in
Bangkok

— Importance of MRV and basic concept of emission reduction calculation
e Participants made supportive comments such as:

— The master plan is very important, since the local government can directly
communicate with people in the area.

— Cooperation between BMA and other organizations are necessary not only
at the stage of formulating the master plan, but also at the stage of
implementation.

— BMA and OTP should work closely on this matter, and OTP could fully
support BMA on this project.

Emission estimations in the transport sector

Project base » Estimate emissions of each project
directly controlled by BMA, such as
BMA's motor vehicles, BTS, BRT etc.

» Relatively easy to collect and monitor
necessary data in BMA's routine work

(Emissions from projects directly
owned/controlled by BMA)

Area base » Estimate emissions of whole Bangkok
area, including all the transportation
mode.

Relatively difficult to collect and
monitor necessary data in BMA's
routine work

(Emissions from Bangkok area as a
whole, including emissions indirectly
controlled by BMA, owned/

controlled by other authorities, etc)




Emission estimations in the transport sector

Basic approach to quantify transport emissions are...

Emission= Activity x EmissionFactor

Option 1 Energy (fuel, electricity) g (kgjiiter, kg/kWh)
consumption (liter, kWh)
Option 2 Driving distances EF (kg/km)
(km) = EF(kg/liter)/FE(km/liter)
Option 3 Transport amount EF (kg/passenger-km)

(passenger-km)

Option 4 Transport amount EF (kg/ton-km)
(ton-km)

Option xx

Achievements, Lessons learned &
challenges, and expectation

* Mostly collected relevant and updated policy and data in regard to
transport and environment of BMA area.

* Next step is to list up candidate measures to be included in the master
plan and to estimate emission reduction.

* |tisimportant to learn more in terms of activities of Japanese local
government on climate change and transport.




Environmentally
Sustainable Transport
Task Force

Working Group for Discussing the 1st Draft
Master Plan on Climate Change and its Actions

October 22, 2014

Current status of
GHG emission and
future trend




Current status of GHG from the Transport Sector

* Scope of Emission
o CO, emissions associated with transportation activities (road, railway,
waterway) within BMA administrative area

0 CO, emissions associated with BMA owned vehicles.

* Methodologies for Calculation

Road

“Fuel consumption from road sector in Bangkok by fuel types” x “CO,
emission factor by fuel types (per liter etc.)” x “Fraction of carbon oxidized
by fuel types”

*“Fuel consumption from road sub-sector in Bangkok by fuel types” is estimated using “Total

fuel consumption of road sub-sector in Thailand by fuel types ” and “Number of motor vehicles
registered in Thailand and Bangkok ”

Railway
“Electricity consumption of MRT and Skytrain in Bangkok” x “CO,
emission factor of the grid electricity”

Waterway
“Fuel consumption of waterways in Bangkok” x “CO, emission factor by
fuel types” x “Fraction of carbon oxidized by fuel types” &

Current status of GHG from the Transport Sector

Results (emissions in 2013)

Emissions from Road Emissions from Railways

Fuel types emission Fuel types emission
(tCO,lyear) (tCO,lyear)
Natural Gas 4,515,215 | | BTS 34,118
LPG 2,971,405 | | MRT (Blueline) 11,258
ULG91 15,013 | | ARL (Airport Rail Link)
ULG95 239,008 | | Total

Emissions from ARL will be estimated.

GASOHOL E10 91 1,406,942

GASOHOL E10 95 1,264,221 Emissions from Waterways Emissions from BMA owned vehicles

Fuel tvpes emission Fuel types emission
GASOHOL E20 353,565 yp (tCO,lyear) yp (tCO,/year)
Chaophraya river
GASOHOL E85 9,853 || crossing ferries™ 1,706 | | ULG91 7,611
HSD 7,264,730 | | Canal boat™ 1,562 | |HSD 86,658
Total 18,089,952 | | Total 3,268 | | GASOHOL E10 95 1,407
*1: Operated by two companies, Sap Thananakorn Ltd. Total 95,676
and Supatra Ltd.

*2: Include Saen Saep canal extension (11 km, 9 station)
and Phasricharoen canal (11.5 km, 15 station)




Business-as-Usual (BAU) Emission of the Transport Sector

* Scope of Emission

0 Future (BaU) CO, emissions associated with transportation activities
(road) within BMA administrative area.

0 BaU Emissions from railways and motorways are excluded, because of
simplification since these emissions are very low (less than 1%
compared to road transportation).

* Methodologies for Calculation

“Current emission (year 2013)” x “Increase rate of BaU emission”

Increase rate of BaU emission:
“Increase rate of BaU energy
consumption in transport sector of
Thailand” is applied based on
“Thailand 20-Year Energy Efficiency
Development Plan (2011-2030),
Ministry of Energy”

The increase rate is under
discussion. More appropriate
method will be set.

Future (BaU) energy consumptions by 2030 by sectors in Thailand
(Source: “Thailand 20-Year Energy Efficiency Development Plan
(2011-2030), Ministry of Energy”)

o5

Business-as-Usual (BAU) Emission of the Transport Sector

Results

Future (BaU) CO, emissions associated with transportation
activities (road) within BMA administrative area

This is tentative
result, and the

increase rate is
under discussion.




Mitigation actions for
the Transport Sector

o7
Overview of the actions
("» Development of Mono-rail and LRT N
: . e Extension of BTS
1. Public transportation }7 - Development of MRT
(Infrastructure) » Development of BRT
\_* Development/improvement of water transportation )
(e Improvement of connectivity of public transportation N
: . e |mprovement of bus service
2. Public '_cransportatlon }— ¢ Development of passenger shelter at bus station
(Supporting measures) e Development/expansion of Park & Ride
\_* Introduction of common ticket system Y.
(e Introduction of low emission vehicles (LEV) to BMA’s public )
3. Measures on motor vehicles
vehicles * Introduction of NGV to BMTA buses
L Promotion of Eco-driving )
» Development/expansion of bikeway
4. NMT —— e« Expansion of “Bike-for-Rent”
¢ Development/expansion of pedestrian
5. Traffic volume/flow e Development/improvement of road, bridge, tunnel
’ ¢ Improvement of signal system
control * On-street parking control
A )
( P f publ )
. U romotion of public transportation
6. PUbIIC_ ?Wareness ¢ Classes for school to learn about environment/transport
L rising ) \' Organize workshops and seminars 8 )




Details of the actions
(examples)

®9

Example: Monorail Gray line (Watcharaphon - RAMA IX)

Category : Public Transportation (Infrastructure)

Measure: Development of LRT, Mono-rail
Details of the measure : Monorail: Gray line (Watcharaphon - RAMA IX)

Responsibility: BMA (Directly implement)
Implementation Schedule : ~ Short term ( 2013-2018)

Service area: 26 Kilometers, 21 stations, Along the Pradit Manutham
Road, And connecting between Watcharaphon Road and RAMA IX

Road.

®10




Map : Monorail Gray Line (Watcharaphon - RAMA IX)

e]1

Example : SaenSaep canal extension, Phasricharoen canal

Category : Public Transportation (Infrastructure)

Measure: Development/improvement of water transportation

Details of the measure : SaenSaep canal extension, Phasricharoen canal

Responsibility: BMA (Directly implement)
Other organization: ~KrungthepThanakhom, Marine department, MOT

Implementation Schedule :  Short term ( 2013-2015)

Service area: 1. SaenSaep canal extension ; 11 Kilometer, 9 station .
2. Phasricharoen canal ; 11.5 kilometer, 15 station.

®12




Map : Water Transportation

SaenSaep canal extension Phasricharoen canal

®13

Example : Increase 250 stations and 10,000 bikes

Category : NMT ( Non Motorize Transportation)

Measure : Expansion of “Bike-for-Rent”

Details of the measure : Increase 250 stations and 10,000 bikes
Responsibility: ~ Private companies (not identified), BMA: Support
Implementation Schedule : ~ Short term ( 2013-2016)

Service area: CBD zone and along the BTS and MRT line

®14




Map : PUN PUN Bike-for-Rent Scheme

®15

Example : Car free day program

Category : Public awareness rising

Measure: Car free day

Details of the measure : Car free day program
Responsibility: BMA (Directly implement)

Implementation Schedule :  Short term (Annually)

Service area: Bangkok City

016




Technical and policy
challenges




Discussion points with other sectors

Emissions from garbage trucks. Waste sector or transport sector?

Each sector should use same emission factors for emission
calculation, for example, grid electricity emission factor.

How each sector will coordinate together for the Master Plan Project.

o For example, When the city plan sector has a project on improvement of city landscape, a project of bicycle
lane improvement initiated by Transport sector could be integrated in the project.

19
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Current status of GHG from the Transport Sector

* Scope of Emission

o CO, emissions associated with transportation activities (road, railway;,
waterway) within BMA administrative area

0 CO, emissions associated with BMA owned vehicles.

* Methodologies for Calculation

Road

“Fuel consumption from road sector in Bangkok by fuel types” x “CO,
emission factor by fuel types (per liter etc.)”

*”Fuel consumption from road sub-sector in Bangkok by fuel types” is estimated using “Total fuel consumption
of road sub-sector in Thailand by fuel types ” and “Number of motor vehicles registered in Thailand and
Bangkok ”

*The methodology is based on “2006 IPCC Guidelines for National Greenhouse Gas Inventories”

Railway

“Electricity consumption of MRT and Skytrain in Bangkok” x “CO,
emission factor of the grid electricity”

Waterway
“Fuel consumption of waterways in Bangkok” x “CO, emission factor by
fuel types”

Current status of GHG from the Transport Sector

Results (Draft) (emissions in 2013)

Emissions from Road Emissions from Railways

Fuel types emission Fuel types emission
(tCO,lyear) (tCO,lyear)
Natural Gas 4,537,904 | | BTS 34,118
LPG 2,986,337 | | MRT (Blueline) 11,258
ULG91 15,165 | | ARL (Airport Rail Link)
ULG95 291,927 | | Total

GASOHOL E10 91 1.421.154 Emissions from ARL will be estimated.

GASOHOL E10 95 1,276,991 Emissions from Waterways Emissions from BMA owned vehicles

Fuel types emission Fuel tvpes emission
GASOHOL E20 357,137 yp (tCO,lyear) yp (tCO,lyear)
Chaophraya river
GASOHOL E85 9,952 || ferries't 8,200 | ULGOL [
HSD 7,338,111 | | Canal boat 3,301 |HSD 87,534
Total 18,234,678 | | Total 11,501 GASOHOL E10 95 1,421
*1: Operated by three companies, Chaophraya Express Total 96,643
Boat Comapany, Sap Thananakorn Ltd. and Supatra Ltd.

*2: Include Saen Saep canal extension and
Phasricharoen canal




Business-as-Usual (BAU) Emission of the Transport Sector

* Scope of Emission

0 Future (BaU) CO, emissions associated with transportation activities
(road) within BMA administrative area.

*BaU Emissions from railways and motorways are excluded, because of simplification since
these emissions are very low (less than 1% compared to road transportation).

» Methodologies for Calculation (Option 1)

“Current emission (year 2013)” x “Increase rate of BaU emission”

Increase rate of BaU emission:
“Increase rate of BaU energy
consumption in transport sector of
Thailand” is applied based on
“Thailand 20-Year Energy Efficiency
Development Plan (2011-2030),
Ministry of Energy”

Future (BaU) energy consumptions by 2030 by sectors in Thailand
(Source: “Thailand 20-Year Energy Efficiency Development Plan
(2011-2030), Ministry of Energy”)

Business-as-Usual (BAU) Emission of the Transport Sector

* Methodologies for Calculation (Option 2)
“Current emission (year 2013)” x “Increase rate of BaU emission”

Increase rate of BaU emission:
“Increase rate of BaU energy
consumption in transport sector of
Thailand” is applied based on
historical data of transport energy
consumption based on “Oil and
Thailand annual report from 1999 to
2011, which is provided by
Department of Alternative Energy
Development and Efficiency,
Ministry of Energy.” which is 0.63%
Future (BaU) energy consumptions by 2030 by sectors in Thailand
per year. (Source: based on “Oil and Thailand annual report from 1999 to 2011,

which is provided by Department of Alternative Energy
Development and Efficiency, Ministry of Energy.”)




Business-as-Usual (BAU) Emission of the Transport Sector

Results (Option 1)

Future (BaU) CO, emissions associated with transportation
activities (road) within BMA administrative area

Business-as-Usual (BAU) Emission of the Transport Sector

Results (Option 2)

Future (BaU) CO, emissions associated with transportation
activities (road) within BMA administrative area




Mitigation actions for
the Transport Sector

°9
Overview of the actions
("»  Development of Mono-rail and LRT N
: . e Extension of BTS
1. Public transportation % - Development of MRT
(Infrastructure) + Development of BRT
\_* Development/improvement of water transportation J
("o Improvement of connectivity of public transportation N
: . ¢ Improvement of bus service
2. Public Fransportatnon }— ¢ Development of passenger shelter at bus station
(Supporting measures) * Development/expansion of Park & Ride
\_* Introduction of common ticket system Y.
(o Introduction of low emission vehicles (LEV) to BMA’s public )
3. Measures on motor vehicles
vehicles * Introduction of NGV to BMTA buses
S Promotion of Eco-driving )
¢ Development/expansion of bikeway
4. NMT —— ¢ Expansion of “Bike-for-Rent”
¢ Development/expansion of pedestrian
5. Traffic volume/flow e Development/improvement of road, bridge, tunnel
’ ¢ Improvement of signal system
control + On-street parking control
/ . . . \
6. Public awareness e Promotion of public transportation '
- e Classes for school to learn about environment/transport
L rising ) \- Organize workshops and seminars 10 )




Details of the actions
(examples)

() 11

Example: Monorail Gray line (Watcharaphon - RAMA IX-Tha Phra)

Category : Public Transportation (Infrastructure)

Measure: Development of LRT, Mono-rail

Details of the measure : Monorail: Gray line (Watcharaphon - RAMA IX — Tha Phra)

Responsibility: BMA (Directly implement)

Implementation Schedule :  Short term ( 2013-2018)
Service area: 39.91 Kilometers , 38 Stations and divided into 3 phase
Phase 1 Watcharaphon — Thong Lor, 16.25 Kilometers , 15 Stations

Phase 2 Phrakhanong - RAMAIII, 12.17 Kilometers , 14 Stations
Phase 3 RAMA III — Tha Phra, 11.49 Kilometers , 9 Stations

) ®12




Map : Monorail Gray Line (Watcharaphon - RAMA IX - Tha Phra)

o
® @ Phase 1 Watcharaphon - Thong Lor,

ol 16.25 Kilometers , 15 Stations

° Along Pradit-Manutham Road

Phase 2 Phrakhanong - RAMA III
° , 12.17 Kilometers , 14 Stations

Along Rama IV ,Sathorn ,Narathiwas
° and Rama III Road

Phase 3 RAMA III — Tha Phra
, 11.49 Kilometers , 9 Stations
Along Rama III ,Ratchada Pisek Road
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Example : SaenSaep canal extension, Phasricharoen canal

Category : Public Transportation (Infrastructure)

Measure: Development/improvement of water transportation

Details of the measure : SaenSaep canal extension, Phasricharoen canal

Responsibility: BMA (Directly implement)
Other organization: ~KrungthepThanakhom, Marine department, MOT

Implementation Schedule :  Short term (2013-2015)

Service area: 1. SaenSaep canal extension ; 11 Kilometer, 9 station .
2. Phasricharoen canal ; 11.5 kilometer, 15 station.

®14




Map : Water Transportation

SaenSaep canal extension Phasricharoen canal
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Example : Increase 250 stations and 10,000 bikes

Category : NMT ( Non Motorize Transportation)

Measure : Expansion of “Bike-for-Rent”

Details of the measure : Increase 250 stations and 10,000 bikes
Responsibility: ~ Private companies (not identified), BMA: Support
Implementation Schedule :  Short term (2013-2017)

Service area: CBD zone and along the BTS and MRT line

016




Map : PUN PUN Bike-for-Rent Scheme
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Example : Car free day program

Category : Public awareness rising

Measure: Car free day

Details of the measure : Car free day program
Responsibility: BMA (Directly implement)

Implementation Schedule :  Short term (Annually)

Service area: Bangkok City

) ®18
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Monitoring and Evaluation (M&E)

Measurement, Report, and Verification (MRV)

®20




Category

1. Public
transportation
(Infrastructure

2. Public
transportation
(Supporting
measures)

3. Measures on

motor vehicles

4. NMT

5. Traffic volume/

flow control

6. Public

awareness rising

Overview of M&E/MRV (tentative idea)

Action

Development of monorail and LRT

) Extension of BTS

Development of MRT
Development of BRT
Development/improvement of water transportation

Improvement of connectivity of public transportation
Improvement of bus service

Development of passenger shelter at bus station

Development/expansion of Park & Ride
Introduction of common ticket system

vehicles

Introduction of LEVs to BMTA buses
Promotion of Eco-driving
Development/expansion of bikeway

Expansion of “Bike-for-Rent”
Development/expansion of pedestrian

Improvement of signal system
On-street parking control

Promotion of public transportation

Organize workshops and seminars

Introduction of low emission vehicles (LEV) to BMA’ s public

Development/improvement of road, bridge, tunnel

Classes for school to learn about environment/transport

M&E/MRV

Check the Estimation of
progress of GHG emission
measures reduction

v v

v v

v v

v v

v v

v

v

v v (LED)
v v

v

v v

v v

v v

v

v

v

v

v

v

v

v

v

1-1 Development of mono-rail and LRT

M&E/MRV Baseline indicator End of Project/Action indicator Data/Information Dataéir;f\;)igﬁftlon Reporting cycle Other remark
* A feasibility study was almost * With the feasibility proposal to the |- FS Report - DOT
completed (90%) Governor, and BMA Council for
budget
- Budgetary arrangement is not yet |- Budgetary arrangement is decide. | BMA council decision - BMA council, DOT,
M&E of |decided. (Budget xxx Bath) DOB
activities |- Tender is not yet done - Tender
- Construction is not yet done. - Construction
3 monorail lines are build and
operate
- There is no Monorail yet.
M&E + GHG reduction from modal shift is |- GHG reduction from modal shift is | - Number of passenger of the MRT |- MRT company - Annually
not yet in place in place in year y (passenger/y)
* Average trip distance of the * MRT company - Annually
passenger of the MRT in year y (km)
- Electricity consumption of MRT - MRT company - Annually
MRV of GHG (MWh/year)
. - Share of passengers that would - BMA (Interview - every 2-3 years
emissions .
have taken transport mode i (%) survey)
- CO2 emission factor of transport |- PCD or other * not monitor
mode i (gCO2/km) agencies
* Average occupancy rate of - BMA (Ex-ante + once before project
transport mode i measurement) start
(passenger/vehicle)
® @22




1-1 Development of mono-rail and LRT

Logic of emission reduction: how emission is reduced?

Mode shift from

passenger cars,
motorbikes to buses

+» High occupancy
+» Less congestion
+» High speed

23

1-1 Development of mono-rail and LRT

Outline of emission reduction calculation

Baseline case

Number of MRT erview
passenger

Baseline modal share
— (passenger car, motor
bike, bus, etc.)

Project case

MRT average trip | | CO, emission factor
distances (per km)

atio MRT energy

consumption

|

Occupancy rate

Electricity CO,
emission factor

N
CO, emission factor
(per passenger-km)

v

J

Emission from MRT

l

v

Baseline emission

Project emission

v

Emission reduction
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3-1 Introduction of low emission vehicles (LEV) to BMA'’s public vehicles

M&E/MRV Baseline indicator End of Project/Action indicator Data/Information Dataélrr;tjnig;\ftlon Reporting cycle Other remark
- A revise of the purchase BMA - Propose a revise rule to the - A revise of the purchase BMA - Strategy and
vehicle rule is under discussing Governor for approve vehicle rule Evaluation
Department (SED)
* Governer is not yet approved a - Governer is approved * Govener Decision - BMA Governer
M&E of revise rule
activities . There is no LEV BMA’s public
vehicle yet
- Construction is not yet done. - Construction
3 monorail lines are build and
operate
M&E * GHG reduction from change of * GHG reduction from change of * Number of LEV - SED - Annually
BMA's vehicle is not yet in place BMA's vehicle is in place - Driving distance (km) - SED - Annually
« Fuel Economy (of baseline vehicle) |- SED - Annually
(km/I)
For high efficiency vehicle
MRV of GHG + Fuel Economy (of project vehicle) |- SED * Annually
emissions (km/1)
+ CO2 emission factor(tC02/1) - IPCC or Thai gov |- Not monitor
For electric vehicle
+ Electricity Economy (km/kWh) - SED - Annually
- CO2 emission factor of grid - TGO or Thai gov - Not monitor
electricity (tCO2/kWh)
° 025

3-1 Introduction of low emission vehicles (LEV) to BMA'’s public vehicles

Logic of emission reduction & Outline of emission reduction calculation

) ( )
Baseline (BaU) : Project: High fuel efficiency

Gasoline/diesel vehicle vehicle

Less CO,
from gasoline/
diesel combustion

co,
from gasoline/
diesel combustion

. J
. J
Baseline case Project case
CO, emission factor Fuel Economy CO, emission factor of gasoline/diesel
of gasoline/diesel Fuel Economy (km/l) or Electricity (tCO,/l) or CO, emission factor of grid
(tCO, /) (km/1) Economy(km/kWh) electricity (tCO,/kWh)
Driving |
\ distances (km) Vv
Baseline emission Project emission

[ |
v

Emission reduction




ldea on Outreach (Draft)

Idea 1: Workshop on transport and environment
- Inform the Master Plan, importance of public transportation
promotion, NMT, low emission vehicle, behavioral change, etc.

Idea 2: The promotion and demonstration of Eco-driving
- Lecture and demonstration of Eco-driving for BMA drivers/officers,
etc..

Idea 3: Preparation/distribution of brochure for public
transport promotion

- Design/prepare/distribute a brochure to promote public
transportation for public.




The 3¢ Working Group on the Bangkok Master Plan on Climate Change 2013-2023
May 20, 2015

Presentation on the BAU and
Mitigation Target in
the Environmentally Sustainable
Transport Sector

Jointly by
The Environmentally Sustainable Transport Task Force, JICA Experts
and Dr. Jakapong Pongthanaisawan, Local Consultant

Outline

I. Current status of GHG emission
II. Business-as-usual (BAU) of GHG emission

III. Mitigation target and actions in the Transport Sector in 2020




Current status of GHG emission

Current status of GHG from the Transport Sector

* Scope of Emission

0 CO, emissions associated with transportation activities (road, railway,
waterway) within BMA administrative area

0 CO, emissions associated with BMA owned vehicles.




Current status of GHG from the Transport Sector

* Methodologies for Calculation
Road

“Fuel consumption from road sector in Bangkok by fuel types” x
“CO, emission factor by fuel types (per liter etc.)”

*”Fuel consumption from road sub-sector in Bangkok by fuel types” is estimated using “Total fuel
consumption of road sub-sector in Thailand by fuel types ” and “Number of motor vehicles registered in
Thailand and Bangkok ”

*The methodology is based on “2006 IPCC Guidelines for National Greenhouse Gas Inventories” 5

Current status of GHG from the Transport Sector

* Methodologies for Calculation

Railway
“Electricity consumption of MRT and Skytrain in Bangkok” x “CO, emission
factor of the grid electricity”

Waterway
“Fuel consumption of waterways in Bangkok” x “CO, emission factor by fuel

types”




Current status of GHG from the Transport Sector

Results (Draft) (emissions in 2013)

Emissions from Road

Emissions from Railways

Emissions from Waterways Emissions from BMA owned vehicles

Fuel types emission Fuel types emission
yp (tCO,lyear) ypP (tCO,lyear)
Natural Gas 4,537,904 34,118
LPG 2,986,337 | | MRT (Blueline) 11,258
ULG91 15,165 | | ARL (Airport Rail Link)
ULG95 291,927 | | Total
GASOHOL E10 91 1.421.154 Emissions from ARL will be estimated.
GASOHOL E10 95 1,276,991 B
Fuel types emission
GASOHOL E20 357,137 (tCO,lyear)
Chaophraya river
GASOHOL E85 9,952 | | ferries™ 8,200
HSD 7,338,111 | | Canal boat™ 3,301
Total 18,234,678 | | Total 11,501

*1: Operated by three companies, Chaophraya Express
Boat Comapany, Sap Thananakorn Ltd. and Supatra Ltd.
*2: Include Saen Saep canal extension and
Phasricharoen canal

Fuel types emission
yp (tCO,lyear)
ULG91 7,688
HSD 87,534
GASOHOL E10 95 1,421
Total 96,643
o7

Business-as-usual (BAU) of GHG emission

®3




Business-as-Usual (BAU) Emission of the Transport Sector

* Scope of Emission

0 Future (BaU) CO, emissions associated with transportation activities
(road) within BMA administrative area.

*BaU Emissions from railways and motorways are excluded, because of simplification since
these emissions are very low (less than 1% compared to road transportation).

* Methodologies for Calculation

“Current emission (year 2013)” x “Increase rate of BaU emission”

Increase rate of BaU emission:
“Increase rate of BaU energy
consumption in transport sector of
Thailand” is applied based on
“Thailand 20-Year Energy Efficiency
Development Plan (2011-2030),
Ministry of Energy”

Future (BaU) energy consumptions by 2030 by sectors in Thailand
(Source: “Thailand 20-Year Energy Efficiency Development Plan
(2011-2030), Ministry of Energy”)

Business-as-Usual (BAU) Emission of the Transport Sector

Results

Future (BaU) CO, emissions associated with transportation
activities (road) within BMA administrative area

10




Mitigation target and actions
for the Transport Sector

() 11

BMA emission reduction target of the transport sector
(tentative)

BMA ER target = (The national target)* x (Indicator: fuel consumption ratio of BMA/Total Thailand)**
=12 million t-CO2/year x 0.321 (32.1%)

Source: * OTP and ** DOEB

) ®12




1. Public transportation
(Infrastructure)

2. Public transportation
(Supporting measures)

3. Measures on motor
vehicles

4. NMT

5. Traffic volume/flow
control

6. Public awareness
rising

Overview of the actions

%

Development of Mono-rail and LRT

Extension of BTS

Development of MRT

Development of BRT

Development/improvement of water transportation

o

Improvement of connectivity of public transportation
Improvement of bus service

Development of passenger shelter at bus station
Development/expansion of Park & Ride

Introduction of common ticket system

\

%

|

Introduction of low emission vehicles (LEV) to BMA’s public )

vehicles
Introduction of NGV to BMTA buses
Promotion of Eco-driving

Development/expansion of bikeway
Expansion of “Bike-for-Rent”
Development/expansion of pedestrian

Development/improvement of road, bridge, tunnel
Improvement of signal system
On-street parking control

Promotion of public transportation

Classes for school to learn about environment/transport
13

Organize workshops and seminars




Environmentally
Sustainable Transport
Task Force

Workshop for Discussing the 1st Draft Master
Plan on Climate Change and its Actions

May 20, 2014

[List of measures




Development of LRT, Mono-rail

Development of MRT

Development of BRT

Development/improvement of water transportation

1. Public transportation
(Infrastructure)

[ Improvement of connectivity of public transportation N

Improvement of bus service
Development of passenger shelter at bus station
Development/expansion of Park & ride

2. Public transportation
(Supporting measures)

O Introduction of common ticket system Y

Introduction of LEVs to BMA’s public vehicles
Supporting measures for citizens and enterprises
Introduction of low emission buses, including vans

3. Measures on motor
vehicles

Il Heu B

Promotion of Eco-driving )

Development/expansion of bikeway
Expansion of “Bike-for-Rent”
Development/expansion of pedestrian
Development/expansion of skywalk

4. NMT —

Development/improvement of road, bridge, tunnel
Improvement of signal system

Area pricing

On-street parking control

5. Traffic volume/flow
control

..J..

Promotion of public transportation

Car free day

A class for school to learn about environment/transport 5
Organize workshops and seminars

6. Public awareness
rising




Details of measures
(examples)




Example: Monorail Gray line (Watcharaphon - RAMA IX)

Category : Public Transportation (Infrastructure)

Measure : Development of LRT, Mono-rail
Details of the measure : Monorail: Gray line (Watcharaphon - RAMA IX)

Responsibility: BMA (Directly implement)
Implementation Schedule : ~ Short term ( 2013-2018)

Service area: 26 Kilometers, 21 stations, Along the Pradit Manutham Road,

And connecting between Watcharaphon Road and RAMA IX Road.

o7

Map : Monorail Gray Line (Watcharaphon - RAMA IX)

e3




Example : SaenSaep canal extension, Phasricharoen canal

Category : Public Transportation (Infrastructure)

Measure : Development/improvement of water transportation

Details of the measure : SaenSaep canal extension, Phasricharoen canal

Responsibility: BMA (Directly implement)
Other organization: =~ KrungthepThanakhom, Marine department, MOT

Implementation Schedule : ~ Short term (2013-2015)
Service area: 1. SaenSaep canal extension ; 11 Kilometer, 9 station .

2. Phasricharoen canal ; 11.5 kilometer, 15 station.

®9

Map : Water Transportation

SaenSaep canal extension Phasricharoen canal

®10




Example : Increase 250 stations and 10,000 bikes

Category : NMT ( Non Motorize Transportation)

Measure : Expansion of “Bike-for-Rent”

Details of the measure : Increase 250 stations and 10,000 bikes

Responsibility: BMA (Directly implement)

Other organization: KrungthepThanakhom,
Implementation Schedule : ~ Short term ( 2013-2016)

Service area: CBD zone and along the BTS and MRT line

®11

Map : PUN PUN Bike-for-Rent Scheme

®12




Example : Car free day program

Category : [Public awareness rising

Measure : Car free day

Details of the measure : Car free day program

Responsibility: BMA (Directly implement)

Other organization: OTP, DOH, MRTA, BTSC

Implementation Schedule :  Short term ( Annually)

Service area: Bangkok City

° ®13

° ®14




	表紙
	目次
	1. プロジェクトの背景
	2. プロジェクトの概要
	3. プロジェクト実施のアプローチ
	4. プロジェクトの成果
	5. 分野別の活動
	6. 教訓と課題
	7. 気候変動マスタープランの実施と低炭素・気候変動にレジリエントな都市の構築に向けて
	8. 資料編
	(1)-2-1-1 付属資料（TF materials of WG）
	(1)-2-1-2 付属資料（TF materials of WG）
	(1)-2-1-3 付属資料（TF materials of WG）


