Green Urban Planning Task Force

Joint Team made by
Green Urban Planning Task Force and
JICA Experts

in Green Urban Planning Sector

Time line

o July 29t : 15t Task Force Meeting discussed
— Basic approach of Climate Change Master Plan formulation and
— Implementation barriers of BMA Action Plan.

o July 29t : Workshop for Green Urban Planning presented
and discussed

— BMA’s land use plan, new regulation and future plan on Green
Urban Planning

— Japanese activities on Green Urban Planning

— Countermeasures to Urban Heat Island Phenomenon.
e August 1st: 15t Internal Meeting discussed

— BMA policy and measure for Climate Change.
» September 20t : 2nd Task force Meeting discussed

— Progress of Reviewing BMA Action Plan on Green Urban
Planning

— Candidate measures on Green Urban Planning for climate
change master plan.




Policy Information & Data collection

e Bangkok Land Use Comprehensive Plan 2013

* Presentation: Urban planning, Building Sustainable
Cities of the Future Bangkok

— Biotope area factor:50% of open space ratio

— FAR bonus system( maximum 20% or 5 times of provided
public open space)

— Public parks : 14 middle/large scale parks (600 rai) and 244
small scale parks (mini parks, pocket parks, private lands,
totally 573 rai)

— Greening in spaces developed by 2 m setback in roadside,

— Greening in spaces developed by 3 m setback in canal (its
width is less than 10m), and 6 m setback along canal(its
width is more than 10m)

Discussion at Task Force Meetings, and
Workshop

Task Force Meetings

TF members understood the basic approach for Climate Change Master
Plan formulation.

TF member mentioned the implementation barrier of BMA action plan
which is lack of consultation with related agencies in the stage of
selecting mitigation measures and setting the target value.

TF member requested to transfer how to forecast the increase of green
space by implementing countermeasures related to the urban planning
and regulation

Workshop

TF members learned Information on mitigation measures of Japan in
Green Urban Planning Sector and countermeasures to Urban Heat
Island phenomenon.

BMA requested more detail information about policy and regulation of
green urban planning in Japan.

ONEP requested the opportunity of this presentation to other local
governments in Thailand.




GHG adsorption estimation in Green Urban Planning sector

Basic approach to quantify GHG absorption is...

GHG Absorption = Activityx AbsorptionFactor

Option 1 Number of planted  Ap= (cO2kg/ treelyr)
trees (trees)

Option 2 Area of greening AF= (CO2kg/ sqm or ha/yr)
(sgm, or ha)

Note: type of greening(tall height tree, middle-low height tree,
grass) should be clarified.

Required data/information is...

Amount of greening in BKK such as
- Number of planted trees, or
- Area of greening

in area including parks, roadsides, riversides, mangrove area, public
facilities and private building /housing, which can be managed and
monitored by BMA

Achievements, Lessons learned &
challenges, and expectation

 TF members’ understanding on the basic approach for
Climate Change Master Plan formulation

e Clarification of implementation barriers related to
Green Urban Planning sector on BMA action plan

e Difficulty of data collection related to Green Urban
Planning sector on progress of BMA action plan

* Need more policy and information collection related to
Green Urban Planning sector for climate change master
plan preparation




DRAFTING A PLAN OF GREEN URBAN
PLANNING IN A BANGKOK MASTER PLAN ON
CLIMATE CHANGE 2013-2023

20th May, 2014
Green Urban Planning Task Force

List of Activities

Countermeasures on green urban planning

m Countermeasure

Increasing new green areas (Public Parks)
Increasing new green areas (Public Area)

Planting new trees along roadside areas
WeII-managing & maintaining of planted trees
Increasing the Biotope Area Factor in private land
m Rooftop greening and Wall greening
Reforestation mangroves

m Public awareness campaign



IDEA FOR ELABORATING ACTION FOR
THE CLIMATE CHANGE MASTER PLAN

o Countermeasure on Green Urban Planning

Public

— Public Parks

—‘ Public Area

e Roadside

Planting new Tree

Countermeasure 1
- Increasing new green areas (Public Parks)-

Short-term (2018)

Increasing new green areas
(Public Parks)

Long-term (2025)

Increasing new green areas
(Public Parks)

BMA Action to realize emission
reduction

Related stakeholders

Target in Activity Level Estimated Emission Reduction

5 middle/large scale CO2-t
parks

Target in Activity Level Estimated Emission Reduction
10 middle/large scale CO2-t
parks

Constructing new public parks, expanding existing
public parks, planting more young trees in existing
public parks

PPO(DOE)+50district




Countermeasure 2
- Increasing new green areas (Public Area)-

Short-term

(2018)

Increasing new green areas
(Public Area)

Long-term (2025)

Increasing new green areas
(Public Area)

BMA Action to realize emission

reduction

Related stakeholders

Target in Activity Level Estimated Emission Reduction

2,000 rai CO2-t

Target in Activity Level Estimated Emission Reduction
3,500 rai CO2-t

Planting new young trees at public area
(governmental offices, public schools, public hospitals,
temples)

PPO(DOE)+50district

IDEA FOR ELABORATING ACTION FOR
THE CLIMATE CHANGE MASTER PLAN

o Countermeasure on Green Urban Planning

_{

Public Parks

|

_[

Public Area

)

Planting new Tree
¢ Roadside




Countermeasure 3
- Planting new trees along roadside areas-

Short-term (2018)
Long-term (2025)

Planting new trees along roadside
areas

BMA Action to realize emission
reduction

Related stakeholders

Countermeasure 4

Target in Activity Level Estimated Emission Reduction

100 trees/year (along CO2-t
40 roadsides that set

back 2 m. following the

BKK Comprehensive

Plan)

Planting new trees along the roadside,
increasing new young trees between existing trees
along the roadside

CPD+DPW+
PPO(DOE)+50district

- Well-managing & maintaining of planted trees-

Short-term (2018)
Long-term (2025)

Well-managing & maintaining of
planted trees

BMA Action to realize emission
reduction

Related stakeholders

Target in Activity Level Estimated Emission Reduction
100% of public park are -
maintained

Maintaining existing public parks and public area
(governmental offices, public schools, public hospitals,
temples, mangroves)

PPO(DOE)+50district



IDEA FOR ELABORATING ACTION FOR
THE CLIMATE CHANGE MASTER PLAN

o Countermeasure on Green Urban Planning

Private

BAF in Private Land 1

Rooftop Greening ]

Countermeasure 5
- Increasing the Biotope Area Factor (BAF) in private land-

Short-term (2018) Target in Activity Level ~ Estimated Emission Reduction
Increasing the Biotope Area Improving record of BAF >
Factor (BAF) in private land database
Long-term (2025) Target in Activity Level ~ Estimated Emission Reduction
Increasing the Biotope Area 100% of permitted -
Factor (BAF) in private land building construction

have BAF in their area
BMA Action to realize emission Promoting new planting
reduction on private area:

it is expected in the development
project along the BKK
Comprehensive Plan.

Related stakeholders CPD & DPW & 50 Districts
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(Biotope Area Fa a BAF)

Providing public open space
(especially public open space in front of building)



Countermeasure 6
- Rooftop greening and Wall greening -

Short-term (2018)

Rooftop greening and Wall
greening

Long-term (2025)

Rooftop greening and Wall
greening

BMA Action to realize emission
reduction

Related stakeholders

Target in Activity Level Estimated Emission Reduction

Target in Activity Level Estimated Emission Reduction

They will be set as -
incentive measure in

the BKK Comprehensive

Plan

Promoting rooftop greening
and wall greening

on government and

private area

CPD, PPO(DOE) & 50 districts

Countermeasure 7
- Reforestation mangroves -

Short-term (2018)
Long-term (2025)

Reforestation mangroves

BMA Action to realize emission
reduction

Related stakeholders

Target in Activity Level Estimated Emission Reduction
Campaign: 1 time/year -
10,000trees/time

Promoting increase new mangrove area in BMA area
and surrounding area, with cooperation with major
companies

PPO(DOE) &
Bang Khun Thien District

Source: Bangkok Action Plan



Countermeasure 8
- Public awareness campaign-

Short-term (2018) Target in Activity Level  Estimated Emission Reduction
Long-term (2025)

Public awareness campaign Campaign:
300,000 trees/year
BMA Action to realize emission Distribute trees to residents in event
reduction
Related stakeholders PPO(DOE) & 50 Districts

RAJAPRASONG AND PLEONCHIT AREA
|
Creative District Urban Green Link




The Visit of City of YOKOHAMA

Urban Space

* Plaza or Building
* Art Market
* Exhibition :
* health
* sport
* book
* music
* painting
« photography
« festival

Food Street

* Improvement:
* Street
* Kiosk
* Pedestrian
* Walkway
* Landscape
First Skywalk & Bike
Lane

* Bicycle Route

* Rally Activity

* Contemporary Art
Exhibition

Increase Green
Areas and Planting
New Tree

1. Stadium

2. Art Gallery

3. Temple

4. Police Station

5. Traffic Island

Green Road Network
« Phayathai Rd.

« Henri Dunant Rd.

« Ratchadamri Rd.

« Rama | Rd.

+ Department Store-
Central World- MBK

Green Areas and
Node Linkage

« Sport Stadium

« Government Building

« Hospital

« Chulalongkorn
University

« Sky Train Stations

« Subway Stations

Accessibility of Pier
Along Canal

1. Huachang Pier
2. Pratunam Pier

'~-~~

ityPIanf]ingBTbeparf‘mgnt

-
~_---
L.

| e -

Wittayy flong ™ ™

T

-
~_—

Embassy of Japan

Ratchadamn. Roag

e e o e )

Wittay, Road

%

SIT OF CITYy OF YOKOHAMA

iit by City Planning Department

&
S
&
&
&

S
¢

Green Walkway &

Bicycle Lane

* Green Bike Route

* Information Centre

* Design Elements of
Street

* Roadside Greening

Shuttle Bus
« Park & Ride
* Bus Drop-off Point
* Information Media

International Design
Street Furniture

« Street Furniture
Improvement
« Digital Signage

Campaign

* Advertisement

* Grand Opening of
Project

* Follow Up

* Evaluation

Transportation
Linkage

Walkway-Intersection;

Pathumwan
Ratchaprasong
. Jamjuri Square
Ratchdamri

ponp

Street Furniture
Improvement

Design Elements of
Street;
« Parking
« Taxi Drop-off
* Flowerpot
« Signage
* Garbage
+ Telephone Booth
« Lighting Pole
- etc.
** PROGRESS OF
PROJECT

« Idea Concept
« Functional Analysis

« Flexible of Elements



THANK YoOu
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3RD WORKING GROUP WORKSHOP
FOR DISCUSSING THE 15T DRAFT MASTER PLAN

Drafting a Plan of Green Urban Planning
in a Bangkok Master Plan on Climate
Change 2013-2023

22nd October, 2014

Green Urban Planning Task Force

Agenda

1. Current Status of GHG Absorption
2. Business-as-Usual (BAU) GHG Absorption

3. Mitigation Action
— List of Activities
— Details of Activities
* Details
* BMA'’s Responsibility
* Stakeholders

* Implementation schedule
* Estimated GHG emission reduction

Annex



1. Current Status of GHG Absorption
* Scope of GHG absorption:

— Planted trees, which can be managed and monitored by BMA, in
controlled area by BMA including parks, roadsides, riversides, mangrove
area, public facilities, excluding shrub, flower and turf.

* Methodologies for Calculation

— GHG absorption is calculated by multiplying activity data such as number
of planted trees by absorption factor per tree.

GHG Absorption =Activity Datax AbsorptionFactor

* Activity data: Number of planted trees (trees)

* Absorption factor (whole area): 0.012tonC/ tree/year
(Road Side): 0.012 ton C/tree/year,
(Urban Park): 0.008 ton C/tree/year.

— Activity data such as number of planted trees, which can be managed and
monitored by BMA in controlled area by BMA, is measured by district
office. It is gathered and compiled as statistical data in public park office in
department of environment in BMA.

1. Current Status of GHG Absorption

— GHG absorption factor per tree is calculated as
follows:

* Major species of 70% occupancy in distribution by type of
whole species are selected using field survey in urban parks™!
and main roadsides*2 of Bangkok conducted by city planning
department in BMA and Kasetsart University.

* GHG absorption factor per tree(tC/tree) by species is estimated
using allometoric equation of species in FAO database and
DBH(Diameter of Brest Height) of species.

* Averaged GHG absorption factor per tree(tC/tree) is estimated

using distribution by type of species and GHG absorption factor
per tree(tC/tree) by type of species.

*1 : Santiphap Park(720 trees), Saranrom Park(356 trees) ,Rommaneenart
Park(700 trees) and Chutchuk Park(845 trees)

*2:189,409 trees



Flow of GHG absorption factor estimation
(Urban Park)

Averaged GHG absorption factor of tree

in urban park

Name of species

Polyalthia longifolia(Benth.) Hook f.var.pal
Pterocarpus indicus Willd.

ndurata

Tabebuia rosea (Bertol.) Bertero ex ADC.
Peltophorum pterocarpum(DC.) Backer ex K.Heyne

Millingtonia hortensis L.f

Streblus asper Lour.

Sesbania grandiflora (L.) Pers.
Mimusops elengi L.

Lagerstroemia speciosa(L.) Pers
Albizia saman (Jacq.) Merr.

Cerbera odollam Gaertn
Lagerstroemia floribunda Jack
Melaleuca bracteata L. “Revolution Gold!
Lagerstrormia loudonii Teijsm. & Binn
Delonix regia (Bojer ec Hook.) Raf.
Ptychosperma marcarthurii HWend|
Acacia auriculiformis Benth

Plumeria rubra L

Tabebuia argentea Britt.

Syzygium cumini (L.) Skeels

Hopea odorata Roxb.

Weighted Average

(totally 70.0%)
15.30

9.96
6.94
5.57
4.50
343
3.09
2.33
221
1.95
1.76
1.68
1.53
1.37
1.34

Carbon/year

(tC/tree/year)
0.001
0.013

0.0124
0.021
0.009
0.005
0.001
0.010
0.005
0.017
0.006
0.002
0.002
0.004
0.026
0.004
0.007
0.002

0.0058
0.017
0.001

0.008



Main species in urban park

Polyglthia Pterocurpus indicus  Millingtonia hortensis L.f Tabebuia rosea
longifolia

Benth

Peltophorum
pieroeurpum (DC)
Backer ex K.Heyne 7

Mimusops elengiL. Lagerstroemia speciosa

1. Current Status of GHG Absorption

e Result of Calculation:

— Annual CO2 absorption from 2007 to 2013 is
calculated using number of trees from 2007 to
2013 measured by BMA

Number of trees in 2007-2013 Annual CO2 Absorption in 2007-2013
(treesl/year) (tCO2/year)

1,200,000 50,000

1,000,000 40,000

800,000 gm0

600,000 1
20,000 -
400,000 +— ——  ——

10,000
200,000

0

2007 2008 2009 2010 2011 2012 2013 A

Source; Data measured by district office,
Database on http://dailyplans.bangkok.go.th/parks/



2. Business-as-Usual (BAU) GHG Absorption

* Scope of GHG absorption:

— BAU scenario is that existing trees are well-managed and
maintained. Therefore, the capacity of annual CO2 absorption is
same as one of year 2013.

— Planted trees, which can be managed and monitored by BMA, in
controlled area by BMA

* Methodologies for Calculation
GHG Absorption =Activity Datax AbsorptionFactor
— Activity data: Number of planted trees (trees)
— Absorption factor (whole area): 0.012tonC/ tree/year

(Road Side): 0.012 ton C/tree/year,
(Urban Park): 0.008 ton C/tree/year.

2. Business-as-Usual (BAU) GHG Absorption

e Result of Calculation:

— BAU value of GHG absorption from 2014 to 2024 (orange
colored) is similar to GHG absorption of year 2013 due to
the proper maintenance of planted trees.

wcoziyeay  Annual CO2 Absorption(BAU) 2014-2024 (tCO2/year)

50,000

45,000

4000 +— B ™ & -~ .
00 ean— NN H—B - 0 =
00 —N—8B—% =58 1 B
25000 B BN BN BN W 0 L = . . -
2000 W W N = 0 . = . = L =
000 ——N—N B 2B 4 L
wooo +Hj—— BB BB — —— 1 B B

5,000 S BN N T E - - . - =

0
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3. Mitigation Action

e List of Activities

m Countermeasure

Increasing new green areas (Public Parks)
Increasing new green areas (Public Area)
Well-managing & maintaining of planted trees
n Planting new trees along roadside areas
Increasing the Biotope Area Factor in private land

n Rooftop greening and wall greening
Reforestation mangroves

n Public awareness campaign

e Details of Activities

1. Increasing new green areas (Public Parks)

Increasing new green areas (Public Parks)

Construction of 15 new public parks:
1.5 middle/large scale parks,(200Rai)
2. 10 middle/large scale parks (450Rai) (4-174 rai/park)

BMA’s BMA (Directly implemented)
Respons

Stakeholders Implementation: Public parks office of Environment department, Environment
department

Maintenance: Public parks office, Involved 50 district offices

Evaluation: Public parks office, Involved 50 district offices, Strategy and
evaluation department

LG EEWRGN 1. Short to mid-term (2015-2018)

schedule 2. Long-term(2019-)

ECCINE [l 477 ton CO2/year (16,250 trees planted)

emission -Number of trees per rai in park: 25 tress/rai. (source: averaged number of
reduction trees in 3 small scale parks, Santiphap Park, Saranrom Park, Rommaneenart
Park)

-GHG absorption per rai : 0.73 tonCO2/rai/year = 25 trees/rai * 0.008 ton
C/tree/year *44/12
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Planting new young trees at public area(government office, public schools,
public hospitals, temples):
1. 2,000 rai in short/mid term
-Encouraging the involved district offices to build the pocket parks

BMA (Directly implemented)

Respon Yy

Stakeholders Implementation: Public parks office of Environment department, Environment
evaluation department

1. 2,000 rai in short/mid term(2015-2018)

schedule 2. 3,500 rai in long term(2019-2025)

SB[l 1. 1,467 ton CO2/year(Short to mid-term)(50,000 tress will be planted)

2. Increasing new green areas (Public Area)
2. 3,500 rai in long term
-It is based on “One community one park” project and “One school one park”
department
Maintenance: Public parks office, Involved 50 district offices

emission 2. 2,567 tonCO2/year (Long term) (87,500 trees will be planted

reduction - Number of trees per rai: 25 tress/rai. (similar to park case)

project.
Evaluation: Public parks office, Involved 50 district offices, Strategy and
- GHG absorption per rai : 0.73 tonCO2/rai/year

16



Maintaining 100% of existing public parks and public area(governmental
offices, public schools, public hospitals, temples, mangroves)
planted trees”
BMA’s BMA (Directly implemented)
Responsibility
Evaluation: Public parks office, Involved 50 district offices, Strategy and
evaluation department

3. Well-managing & maintaining of planted trees

-Looking after and maintaining plated trees in routine job done by Public Parks
Office

Stakeholders Implementation: Public parks office of Environment department, Environment
department

(I ENERENEGY Short to mid-term (2013-2018) and Long-term(2019- )

schedule

231 EICL I [l Not estimated

-Training the involved staffs on “how to correctly look after and maintain
Maintenance: Public parks office, Involved 50 district offices
emission

reduction



4. Planting new trees along roadside areas

Planting new trees along roadside areas

Planting 100 new trees per year along 40 roadsides that set back 2m including
increasing new young trees between existing trees following 0S.2 of the Open
Space Plan on the Bangkok Comprehensive Plan 2013

-Establishing the competition on the concept of “Green Road” among district

office

BMA's BMA (Directly implemented)
Respons

Stakeholders Implementation: Public parks office of Environment department, Environment
department

Maintenance: Public parks office, Involved 50 district offices

Evaluation: Public parks office, Involved 50 district offices, Strategy and
evaluation department, City planning department

[ EERE Short to mid-term (2013-2018) and Long-term(2019-)

n schedule

3500 EICL N [ 4.4 ton CO2/year in 2014 to 44 ton CO2/year in 2024

emission -Number of planted trees per year: 100 tress/year

reduction -GHG absorption per year : 4.4 tonCO2/year = 100 trees/year * 0.012 ton
C/tree/year *44/12
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Increasmg the Biotope Area Factor (BAF) in private land
Increasing the Biotope Area Factor in private land

1. Developing BAF database in GIS base and improving record of BAF database in
short/mid term

2. 100% of permitted building construction will have BAF in their area in long term
-Promoting new planting on private area expected to be implemented in the development
project along the Bangkok Comprehensive Plan.

-Advertising the concept of Biotope Area Factor to related stakeholders and citizens

-Encouraging the provision of Biotope Area in governmental buildings

BMA'’s BMA (Directly implemented)
Respon

Stakeholders Implementation: Environment department, City Planning Department, Involved 50
district offices, Public Works Department

Maintenance: Involved 50 district offices, Public Works Department, City Planning
Department

Evaluation: Involved 50 district offices, Public Works Department, City Planning
Department

[ E L EEWRE 1. Short to mid-term (2013-2018)
n schedule 2. Long-term(2019-)

Not estimated

emission reduction

21

ang1daunumnhdudulanalgnaull

(Biotope Area Factor w#a BAF)
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6. Rooftop greening and wall greening

Rooftop greening and wall greening

Promoting rooftop greening and wall greening on government and private area,
with pilot project on “Rooftop and wall greening “ by Public Parks Office
-Studying the appropriate model for good practice and the appropriate
standard related to design guideline, standard drawing

-Rooftop greening and wall greening will be set as incentive measure in the

Bangkok Comprehensive Plan in long term

BMA'’s BMA (Directly implemented)
Respon Yy

Stakeholders Implementation: Public parks office, City Planning Department
Maintenance: Public parks office, City Planning Department
Evaluation: Public parks office, City Planning Department, Strategy and
evaluation department

[ EERENY Long-term(2019- )

n schedule

EIELNC [l Not estimated

emission

reduction

12



7. Reforestation mangroves

Reforestation mangroves

1. Promoting the campaign for tree distribution(1 time/year, 10,000 trees/time)
2. Promoting increase of new mangrove areas with cooperation with major
companies

-Seeding, nursing or producing mangrove trees

BMA’s BMA (Directly implemented)
Responsibility

Stakeholders Implementation: Public parks office of Environment department, Bang Khun
Thien district office, Major companies
Maintenance: Public parks office, Bang Khun Thien district office

Evaluation: Public parks office, Bang Khun Thien district office

(I EERE Short to mid-term (2015-2018) and Long-term(2019- )
n schedule

251 EL R (el Not estimated
emission

reduction

26
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with tree distribution(300,000 trees/year) to citizens in event
-Recruiting the volunteers(50 persons/year) for looking after, preserving and
BMA’s BMA (Directly implemented)
Respons
Stakeholders Implementation: Public parks office of Environment department, Environment
Evaluation: Public parks office, Involved 50 district offices, Strategy and
evaluation department, Environment department

8. Public awareness campaign
maintaining the green area, and training them.
department

[ I ENERIEE Short to mid-term (2015-2018) and Long-term(2019- )

n schedule

-Encouraging the citizens, communities and land owners to preserve any Huge
Maintenance: Public parks office, Involved 50 district offices, Environment
HEIELNC [l Not estimated

Promoting the public awareness campaign to children, student, and citizens
Trees in their areas
department

emission

reduction

Number of trees planted
on Mitigation Action in 2015-2024

Number of trees planted on Mitigation Action
2015 - 2024( trees)

(trees)

1,200,000

1,000,000 +~— —©1 —1  —( 0
800,000 -
600,000 - Planted trees
H BAU

400,000 -

200,000 -

0 4
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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tCO2/year

50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
0

Annual CO2 Absorption
by Mitigation Action in 2015-2024

Annual CO2 Absorption by Mitigation Action
2015 -2024 (tCO2/year)

M roads
Public area
M Parks
BAU

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Annex

Table Numbers of trees
separated by type of tree during
2007-2013

Table Number of trees in public park

Year tNr:en;:):crczfrnp\iIa:ttee:) Number of change ADHED Area (m?) mhgi?:sferdotfraelelss el
Santiphap Park 32,300 720 36
{trees) (tices) Saranrom Park 36,800 356 15
2007 788,440 v
31,838 Rommaneenart Park 47,880 700 23
2008 820,278 Average of small park 25trees/rai
48,196
2009 868,474 Note: field survey conducted by city planning
29,412 department in BMA and Kasetsart University
2010 897,886 1 rai = 1600 m2
36,145
2011 934,031
36,064
2012 970,095
6,088
2013 976,183

Source: Public Park Office in BMA
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4th WORKING GROUP WORKSHOP
FOR DISCUSSING THE 15T DRAFT MASTER PLAN

Drafting a Plan of Green Urban Planning
in a Bangkok Master Plan on Climate
Change 2013-2023

21st January, 2015

Green Urban Planning Task Force

Agenda

1. Current Status of GHG Absorption
2. Business-as-Usual (BAU) GHG Absorption
3. Mitigation Action

— List of Activities

— Details of Activities

— M&E(Monitoring and Evaluation) /MRV(Measurement,
Report, and Verification)

4. Outreach Activity



1. Current Status of GHG Absorption
* Scope of GHG absorption:

— Planted trees, which can be managed and monitored by BMA, in
controlled area by BMA including parks, roadsides, riversides, mangrove
area, public facilities, excluding shrub, flower and turf.

* Methodologies for Calculation

— GHG absorption is calculated by multiplying activity data such as number
of planted trees by absorption factor per tree.

GHG Absorption =Activity Datax AbsorptionFactor

* Activity data: Number of planted trees (trees)

* Absorption factor (whole area): 0.012tonC/ tree/year
(Road Side): 0.012 ton C/tree/year,
(Urban Park): 0.008 ton C/tree/year.

— Activity data such as number of planted trees, which can be managed and
monitored by BMA in controlled area by BMA, is measured by district
office. It is gathered and compiled as statistical data in public park office in
department of environment in BMA.

1. Current Status of GHG Absorption

e Result of Calculation:

— Annual CO2 absorption from 2007 to 2013 is
calculated using number of trees from 2007 to
2013 measured by BMA

Number of trees in 2007-2013 Annual CO2 Absorption in 2007-2013
(treesl/year) (tCO2/year)

1,200,000 50,000

1,000,000 40,000

800,000 gm0

600,000 1
20,000 -
400,000 +— ——  ——

10,000
200,000

0

2007 2008 2009 2010 2011 2012 2013 A

Source; Data measured by district office,
Database on http://dailyplans.bangkok.go.th/parks/



2. Business-as-Usual (BAU) GHG Absorption

* Scope of GHG absorption:

— BAU scenario is that existing trees are well-managed and
maintained. Therefore, the capacity of annual CO2 absorption is
same as one of year 2013.

— Planted trees, which can be managed and monitored by BMA, in
controlled area by BMA

* Methodologies for Calculation
GHG Absorption =Activity Datax AbsorptionFactor
— Activity data: Number of planted trees (trees)
— Absorption factor (whole area): 0.012tonC/ tree/year

(Road Side): 0.012 ton C/tree/year,
(Urban Park): 0.008 ton C/tree/year.

2. Business-as-Usual (BAU) GHG Absorption

e Result of Calculation:

— BAU value of GHG absorption from 2014 to 2024 (orange
colored) is similar to GHG absorption of year 2013 due to
the proper maintenance of planted trees.

wcoziyeay  Annual CO2 Absorption(BAU) 2014-2024 (tCO2/year)
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3. Mitigation Action

e List of Activities

m Countermeasure

Increasing new green areas (Public Parks)
Increasing new green areas (Public Area)
Well-managing & maintaining of planted trees
n Planting new trees along roadside areas
Increasing the Biotope Area Factor in private land
n Rooftop greening and wall greening
Reforestation mangroves

n Public awareness campaign

- By Planting Trees
1. Increasing new green areas (Public Parks) (E;_’:icr;nated
2. Increasing new green areas (Public Area) ™ emission
3. Well-managing & maintaining of planted trees reduction
4. Planting new trees along roadside areas B
- By Measures on Urban Planning
5. Increasing the Biotope Area Factor in private land
6.Rooftop greening and wall greening Not
— estimated
- Others
7. Reforestation mangroves
8. Public awareness campaign B




3. Mitigation Action

e Details of Activities
e M&E/MRV

— for example in the following 3 measures :

m Countermeasure

1 Increasing new green areas (Public Parks)
5 Increasing the Biotope Area Factor in private land
8 Public awareness campaign

1. Increasing new green areas (Public Parks)

Increasing new green areas (Public Parks)

Construction of 15 new public parks:
1.5 middle/large scale parks,(200Rai)
2. 10 middle/large scale parks (450Rai) (4-174 rai/park)

BMA's BMA (Directly implemented)
Responsibility

Stakeholders Implementation: Public parks office of Environment department, Environment
department

Maintenance: Public parks office, Involved 50 district offices

Evaluation: Public parks office, Involved 50 district offices, Strategy and
evaluation department

LG EEWRGN 1. Short to mid-term (2015-2018)

schedule 2. Long-term(2019-)

ECCINE [l 477 ton CO2/year (16,250 trees planted)

emission -Number of trees per rai in park: 25 tress/rai. (source: averaged number of
reduction trees in 3 small scale parks, Santiphap Park, Saranrom Park, Rommaneenart
Park)

-GHG absorption per rai : 0.73 tonCO2/rai/year = 25 trees/rai * 0.008 ton
C/tree/year *44/12




Aunlazenis 100 13

1. AURIBITUTLFLINNRENANTZALITING

Nulazanns 34 13

(Quszanns 49,730,000 LN FLEILIIANAREING 240
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M&E/MRV of Increasing new green areas (Public Parks)

Increasing new |1. Providing suitableSigning MOU with  |Data of public
igreen areas larea for public landowners E)T:tsic;n o
(public park) [parks nd nGrmber
1.1 Short term 2. Detail design of |Detail Design
(200 rai) public parks suitably designed for
public parks
(5 middle/large park) |3 Request for BMA BMA budget
budget for the considered and
construction of approved
public parks
4. Construction of |- Completed public |- Data of public I- 3 public park s
public parks based |parks parks : type, under construction
on the detail land number -2 c_ompleted
(other data public parks
related) waiting for opening
for public use
- Trees planted - Planted date
based on designed | Size
number [ Age
5. Open for public
use




M&E/MRV of Increasing new green areas (Public Parks)

1.2 Long term
(450 rai)

10 middle/large
parks)

1. Providing Signing MOU with  Data of public
suitable area for  |andowners r;ig:tsi;n sive
public parks land number
2. Detail design of |Detail Design
public parks suitably designed for

public parks
3. Request for BMA |BMA budget
budget for the considered and
construction of approved
public parks

4. Construction of
public parks based
on the detail

number

- Completed public |- Data of public Under an
parks parks : type, lagreement to work
land number
(other data
related)
- Trees planted - Planted date
based on designed | Size
- Age

5. Open for public
use




5. Increasing the Biotope Area Factor (BAF) in private land

Increasing the Biotope Area Factor in private land

h 1. Developing BAF database in GIS base and improving record of BAF database in

short/mid term
BMA’s
Responsibility

2. 100% of permitted building construction will have BAF in their area in long term
Stakeholders
Department

-Promoting new planting on private area expected to be implemented in the development
project along the Bangkok Comprehensive Plan.

[ EERE 1. Short to mid-term (2013-2018)

n schedule 2. Long-term(2019-)

E ed LR Not estimated

el

-Advertising the concept of Biotope Area Factor to related stakeholders and citizens
on reduction

-Encouraging the provision of Biotope Area in governmental buildings
BMA (Directly implemented)

Implementation: Environment department, City Planning Department, Involved 50
district offices, Public Works Department

Maintenance: Involved 50 district offices, Public Works Department, City Planning
Department

Evaluation: Involved 50 district offices, Public Works Department, City Planning

5. Increasing the Biotope Area Factor (BAF) in private land

ang1daunumnhdudulanalgnaull

(Biotope Area Factor 3a BAF)




M&E/MRV of
Increasing the Biotope Area Factor (BAF) in private land

5.1 Development of database for GIS

5.2 100% of new buildings provided with 50%
of BAF for OSR

_____________________________________________________________________________

!l 5.3 100% of BMA buildings both new and
improved buildings provided with 50% of BAF |
. for OSR
e Example |----------- ‘

M&E/MRV of
Increasing the Biotope Area Factor (BAF) in private land

5.3 1. BMA executive - BMA executive Department of|
100% of BMA [needs to approve the [approves the concept City Planning
buildings both laction. land action on BMAs'

e buildings with 50%

. BAF of OSR

improved

bu“d,mgs . - BMA executive Department of|
provided with lapproves the action Strategy and
50% of BAF for on BAF as a key Evaluation
IOSR indicator of the work

and used for the
early evaluation of

the work.
- BMA executive Department of|
approves the applying BMA Budget

of BAF as a key factor
for the allocation of

the budget.
2. All agencies under |- All agencies under All agencies
BMA needs to know |[BMA accept and apply under BMA

the concept. BAF into action.




5.3 (cont.)

3. Design of BMA
buildings should
take account to BAF

M&E/MRV of
Increasing the Biotope Area Factor (BAF) in private land

- All BMA's buildings
both new and
improved buildings
provided with 50% of

- Format,
location, size,
larea, number
land type of trees
planted in BAF

All agencies
under BMA

- Every time
for
approving
each building

-Report to
Department of
City Planning

BAF for OSR construction |-Report to
- Name and Department of
location of Strategy and
building Evaluation
- In the year 2024 all |- Format, Department ofi- Every time |-Report to
BMA's buildings location, size, | City Planning [after the Department of
(100%) both new and |2 el completion [Strategy

improved buildings
\will be provided with
50% of BAF for OSR

land type of trees
planted in BAF

- Name and
location of
building

- Monitoring,
icontrolling and
maintenance

Department ofjof building

Strategy and
Evaluation

construction

and Evaluation

5.3 (cont.)

4. It needs to
monitor and
levaluate.

M&E/MRV of
Increasing the Biotope Area Factor (BAF) in private land

- Data relating to BAF
can be used for
calculating the
absorption of CO2

Environment

- Format, - Department Annual Monitoring by
location, size, |of City Report |- BMA’s
rea, number |pjnning satellite image
land type of trees D
planted in BAF |- Department
of Strategy - reporting
and Evaluation system
- The result of |- Department Annual
the absorption  |of City Report
jof cO2 Planning
- Department
of

10



8. Public awareness campaign

Public awareness campaign

Promoting the public awareness campaign to children, student, and citizens

with tree distribution(300,000 trees/year) to citizens in event

- Recruiting the volunteers(50 persons/year) for looking after, preserving and
maintaining the green area, and training them.

- Encouraging the citizens, communities and land owners to preserve any

Huge Trees in their areas

BMA’s BMA (Directly implemented)
Respon Y

Stakeholders Implementation: Public parks office, Environmental department
Maintenance: Public parks office, Involved 50 district office
Evaluation: Public parks office, Involved 50 district office, Strategy and

evaluation department
[ EERE Short to mid-term (2013-2018) and Long-term(2019-)
n schedule

T EICL N [ Not estimated

emission
reduction

MRV - Implementing agency : PPO(DOE)+50district

(T ERELEGTES - Monitoring method : number of tree distribution campaign is monitored.
agency/monito

ring method) 21

M&E/MRYV of
Public awareness campaign

. Public Citizens do not take |- Campaign for better - Department Annual
wareness into account green  |knowledge and of report
campaign a‘reas in their daily  [encouraging citizens EnV|.ronment
lives. lto be well aware of (Office of
lgreen areas. Public Parks)
- District
offices
- Citizens take into - Department Annual
laccount green areas. of report
Environment
(Office of
Public Parks)
- District
offices

11



M&E/MRYV of
Public awareness campaign

. (cont.) - More awareness to - Department Annual

reen areas by of report

@ Distributing young Environment

plants (Office of

® Training green Public Parks)

olunteers

® Creating green - District

cooperation network offices

from people

® Preserving big trees
in Bangkok area

® Holding activities for
big tree contest

® Guidelines for the
preservation of
agricultural area

® Etc.

3. Mitigation Action

* Number of trees planted on Mitigation Action
in 2015-2024

(trees)

1,200,000

1,000,000 -

800,000 - Planted trees
600,000 - " BAU
400,000 -

200,000 -

O 4
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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3. Mitigation Action

* Annual CO2 Absorption by Mitigation Action
in 2015-2024

tCO2/year

50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
0

M roads

Public area

M Parks
BAU

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

4. Qutreach Activities

Project, mainly supported by JICA, will be held on the World
Environment Day (the 5t June).

Ideas of Projects :

Landscape designing and gardening with example types of trees,
regarding an effective CO2 absorption, in some areas of existing BMA
public parks or BMA/government building or even a private building.

Campaigning and encouraging citizens to be well aware of green areas
with activities in the BMA parks such as :

o Mini-marathon event including young tree distribution and exhibition about
climate change & environment.

o Walk Rally in the park by creating activities regarding knowledge about
trees and green area.

13
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Thank you
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I. Current status of GHG emission

1. Scope and coverage of the GHG emission

— Planted trees in BMA controlled area, which can be managed
and monitored by BMA, including parks, roadsides, riversides,
mangrove area, public facilities, excluding shrub, flower and turf.

2. Basic methodologies for GHG calculation

— GHG absorption is calculated by multiplying activity data such
as number of planted trees by absorption factor per tree.

GHG Absorption =Activity Datax AbsorptionFactor

* Activity data: Number of planted trees (trees)
* Absorption factor (whole area): 0.012tonC/ tree/year *1
(Road Side): 0.012 ton C/tree/year  *1
(Urban Park): 0.009 ton C/tree/year *1
(Mangrove): 0.75 ton C/rai/year *2
Source: *1 estimated by JICA expert team & Kasetsart University
*2 Kasetsart University

I. Current status of GHG emission

3. Results of Calculation by data collection

— Annual CO2 absorption is calculated using number of planted
trees in BMA controlled area from 2007 to 2013.

— Number of planted trees in BMA controlled area has been
measured by BMA district office, and gathered and compiled as
statistical data by public park office in BMA.

Number of trees in 2007-2013 Annual CO2 Absorption 2007-2013
(treeslyear) (tCO2/year)

1,200,000

50,000
1,000,000 45,000
40,000
35,000
600,000 +—f —' —rf —— —— — 30,000
25,000
20,000
200000 +— —f —  — 15,000
10,000

0 T T T T T T d 5,000
2007 2008 2009 2010 2011 2012 2013 0

800,000 gm0

400,000 1 ——

Note: exclude mangrove area : 699 rai by satellite image 2007 2008 2009 2010 2011 2012 2013
Source; Data measured by district office, = CO2 Absorption of trees B CO2 Absorption of Mangrove
Database on http://dailyplans.bangkok.go.th/parks/ (tc02/year) (tcO2/year)



Il. BAU of GHG emission
|. BAU Scenario

— Existing planted trees in BMA controlled area will be well-
managed and maintained. Therefore, number of trees planted
in BMA controlled area is assumed to be kept due to the proper
maintenance by BMA.

2. Methodologies for Calculation
— In BAU case, the capacity of annual CO2 absorption is same as
one of year 2013( current status).

— BAU value of CO2 absorption is calculated by multiplying
number of trees planted by year 2013 by absorption factor per
tree mentioned above.

Il. BAU of GHG emission

* BAU Value : 45,232 ton-CO2e/year in 2020

— BAU value of CO2 absorption from 2016 to 2023(orange
colored) is similar to CO2 absorption of year 2013 due to
the proper maintenance of planted trees.

(tC02/year) Annual CO2 Absorption(BAU) 2016-2023 (tCO2/year)
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lll. Mitigation target in Green Urban Planning Sector

|. Mitigation Scenario

— Mitigation scenario is formed based on BMA’s implementing
plan for Green Urban Planning in BMA controlled area, which
can be managed and monitored by BMA.

CO2 Absorption| Activities to
Countermeasure (ton-CO2e/year | be conducted
in 2020 by 2020

- Increasing new green areas (Public Parks) 314 380 Rai
- Increasing new green areas (Public Area) 2,805 3,400 rai
Well-managing & maintaining of planted trees Not estimated -
n Planting new trees along roadside areas 22 500 trees
Increasing the Biotope Area Factor in private land  Not estimated -
ﬂ Rooftop greening and wall greening Not estimated

Reforestation mangroves Not estimated -
n Public awareness campaign Not estimated

- Total 3,141

lll. Mitigation target in Green Urban Planning Sector
2. Methodologies for Calculation in 2020

— CO2 absorption of individual activity mentioned in mitigation
scenario is calculated by multiplying number of trees planted by
target year (2020) by absorption factor per tree mentioned
above.

— Finally, target figure in Green Urban Planning Sector in target
year(2020) has been aggregated from CO2 absorptions of
individual activities (bottom-up approach).



Thank you for your attention

Annex 1: Calculation Results

Number of trees

Annual CO2 Absorption 2016-2023(tCO2/year)

Year

counter

Mitigation measures

Counter measures
Parks(Rai) Public area(Rai) roads(trees)

2016| 67, 667, 100
2017, 133 1,333 200|
2018 200 2,000 300|
2019 290 2700 400|
2020 380 3400| 500|
2021 470 4100 600|
2022| 560 4800 700
2023 650| 5500 800|

Number of planted tree by

counter measures

Parks Public area roads

2020 9500 85000 500|
2023 16250 137500 800|

BAU measures BAU Parks Publicarea| roads | Total
2007 788,440 34,980
2008| 820,278 36,393
2009 868,474 38,531
2010 897,886 39,836
2011 934,031 41,440,
2012] 970,095 43,040,
2013 976,183 45,232
2014 976,183 45,232
2015 976,183 45,232
2016 976,183 18,433| 45,232 55 550 4] 609
2017| 976,183 36,867| 45,232 110 1100 9 1219
2018| 976,183 55,300] 45,232 165 1650 13] 1828
2019 976,183 75,150] 45,232 239 2228 18 2484
2020 976,183 95,000 45,232 314 2805 22| 3141
2021 976,183 114,850] 45,232 388 3383 26| 3797
2022 976,183 134,700] 45,232 462 3960 31| 4453
2023 976,183 154,550] 45,232 536 4538 35/ 5109
Note:
Absorption factor (whole area): 0.012tonC/ tree/year *1

(Road Side): 0.012 ton C/tree/year

*1

(Urban Park): 0.009 ton C/tree/year *1

(Mangrove): 0.75 ton C/rai/year

*2

Source: *1 estimated by JICA expert team & Kasetsart University
*2 Kasetsart University

Numbers of trees, area of mangrove and Annual CO2
Absorption during 2007-2013
. co2
Tree €02 Absorption Area of | Absorption of
Year of trees :

numbers (tC02/year) Magrove(rai)] Mangrove

(tCO2/year)
2007 788,440 34,980 0 0
2008 820,278 36,393 0 0
2009 868,474 38,531 0 0
2010 897,886 39,836 0 0
2011 934,031 41,440 0| 0
2012 970,095 43,040 0| 0
2013 976,183 43,310 699 1,922




1. Increasing new green areas (Public Parks)

Increasing new green areas (Public Parks)
Construction of 15 new public parks:
- 5 middle/large scale parks(200rai) in short/mid term
- 10 middle/large scale parks(450rai,4-174 rai/park) in long term.

BMA’s Directly implemented
Responsibility

Stakeholders Implementation: Public parks office of environmental department,
Environmental department

Maintenance: Public parks office, Involved 50 district office

Evaluation: Public parks office, Involved 50 district office, Strategy and
evaluation department

Implementati - 5middle/large scale parks (200rai) in short/mid term(2016-2018)

schedule - 10 middle/large scale parks (450rai) in long term(2019-).

(301 B\l [l 314 ton CO2/year(9,500 tress will be planted in 380 rai by 2020)

emission

reduction 1i}| Data for estimation)

target -Number of trees per rai in park: 25 trees/rai. (source: averaged number of

year(2020) trees in 3 small scale parks, Santiphap Park, Saranrom Park, Rommaneenart

Park)

-GHG absorption per rai : 0.825 tonCO2/rai/year = 25 trees/rai * 0.009 ton

C/tree/year *44/12

1. 2,000 rai in short/mid term
Stakeholders Implementation: Public parks office of Environment department, Environment
schedule 2. 3,500 rai in long term(2019-2025)

2. Increasing new green areas (Public Area)
Increasing new green areas (Public Area)
2. 3,500 rai in long term
-It is based on “One community one park” project and “One school one park”
project.
department
Maintenance: Public parks office, Involved 50 district offices
Evaluation: Public parks office, Involved 50 district offices, Strategy and
3501 E 1L el (el 2,805 ton CO2/year(85,000 tress will be planted in 3,400 rai by 2020)
emission
reduction 1,1 Data for estimation)

Planting new young trees at public area(government office, public schools,
h -Encouraging the involved district offices to build the pocket parks

evaluation department
target - Number of trees per rai: 25 trees/rai. (similar to park case)

public hospitals, temples):
BMA (Directly implemented)
Responsibility
)G EGE BN 1. 2,000 rai in short/mid term(2015-2018)
year(2020) - GHG absorption per rai : 0.825 tonCO2/rai/year



4. Planting new trees along roadside areas

Planting new trees along roadside areas

Planting 100 new trees per year along 40 roadsides that set back 2m including
increasing new young trees between existing trees following 0S.2 of the Open
Space Plan on the Bangkok Comprehensive Plan 2013

-Establishing the competition on the concept of “Green Road” among district

office

BMA’s BMA (Directly implemented)
Responsibility

Stakeholders Implementation: Public parks office of Environment department, Environment
department

Maintenance: Public parks office, Involved 50 district offices

Evaluation: Public parks office, Involved 50 district offices, Strategy and
evaluation department, City planning department

(I EERE Short to mid-term (2013-2018) and Long-term(2019- )

n schedule

BN [l 22 ton CO2/year (500 tress will be planted by 2020)

emission

(OISR -Number of planted trees per year: 100 tress/year

target -GHG absorption per year : 4.4 tonCO2/year = 100 trees/year * 0.012 ton
year(2020) C/tree/year *44/12

Annex 2 : Estimation of GHG absorption factor

— GHG absorption factor per tree is calculated as
follows:

* Major species of 70% occupancy in distribution by type of
whole species are selected using field survey in urban parks*!
and main roadsides™ of Bangkok conducted by city planning
department in BMA and Kasetsart University.

* GHG absorption factor per tree(tC/tree) by species is estimated
using allometoric equation of species in FAO database and
DBH(Diameter of Brest Height) of species.

* Averaged GHG absorption factor per tree(tC/tree) is estimated
using distribution by type of species and GHG absorption factor
per tree(tC/tree) by type of species.

*1 : Santiphap Park(720 trees), Saranrom Park(356 trees) ,Rommaneenart
Park(700 trees) and Chutchuk Park(845 trees)

*2:189,409 trees
FAO: Food and Agriculture Organization of the UN



Flow of GHG absorption factor estimation (Urban Park)

Field survey in Urban Parks: Santiphap Park(720 trees),
Saranrom Park(356 trees) ,Rommaneenart Park(700 trees)
and Chutchuk Park(845 trees)

| Field survey in 173 main streets and 185 sub-streets |

Selection of major species in 70%
occupancy respectively

FAO 3 |

database

Allometric equation by selected species

v v
Distribution by type of species using 4 Averaged DBH(Diameter in Breast Height)
parks’ and street data by type of species respectively
v

respectively

|

Averaged DBH by selected species

respectively

Y

Calculation of biomass(AGB+RGB) by selected
species (ton/tree) respectively

Estimated age by selected

|
€

Calculation of carbon by selected species
(tonC/tree/year) respectively

v

Calculation of averaged carbon of all selected
species (tonC/tree/year) respectively

species

Averaged GHG absorption factor of tree

Name of species

in Urban Park

Polyalthia longifolia(Benth.) Hook f.var.pandurata

Pterocarpus indicus Willd.

Tabebuia rosea (Bertol.) Bertero ex ADC.
Peltophorum pterocarpum(DC.) Backer ex K.Heyne

Millingtonia hortensis L.f
Streblus asper Lour.

Sesbania grandiflora (L.) Pers.

Mimusops elengi L.

Lagerstroemia speciosa(L.) Pers

Albizia saman (Jacq.) Merr.
Cerbera odollam Gaertn

Lagerstroemia floribunda Jack

Melaleuca bracteata L. “Revolution Gold”
Lagerstrormia loudonii Teijsm. & Binn
Delonix regia (Bojer ec Hook.) Raf.
Ptychosperma marcarthurii HWend|

Acacia auriculiformis Benth
Plumeria rubra L

Tabebuia argentea Britt.
Syzygium cumini (L.) Skeels
Hopea odorata Roxb.

Weighted Average

Absorption Factor

(totally 70.0%)  (tC/tree/year)

15.30 0.003
9.96 0.013
6.94 0.0124
557 0.021
4.50 0.009
3.43 0.005
3.09 0.001
233 0.010
221 0.005
1.95 0.017
1.76 0.006
1.68 0.003
1.53 0.002
1.37 0.005
1.34 0.026
1.30 0.004
1.22 0.025
1.22 0.003
122 0.0072
114 0.019
0.99 0.001

0.009



Main species in Urban Park

Polyglthia Pterocurpus indicus  Millingtonia hortensis L.f Tabebuia rosea
longifolia
Benth

Peltophorum ) )

pieroeurpum (DC) Mimusops elengiL.  Lagerstroemia speciosa

Backer ex K.Heyne 17



Adaptaion Task Force

Joint Team made by
Adaptation Task Force and JICA
Experts in Adaptation Sector

Time line

March e Preliminary Discussion before the project started

May e JCC and the Steering Committee
e 1t Task Force Meeting, started exploring the general ideas
about focus areas of adaptation

July » 2" Task Force, including study session of adaptation
* Discussion on local consultants

August * Follow up of the 2" TF Meeting, including focus topics, such
as Flooding, Disaster Risk Management, Coastal Erosion,
Urban Heat Island Phenomena(integrated from Green Urban
Planning TF) etc

Local consultants selection




Policy Information & Data collection

Background Information

1.

Climate Change Impact and Adaptation Study for Bangkok
Metropolitan Region (BMR) by Panya Consultants Co., Ltd.
funded by the World Bank, 2009

. Thai Climate Change and its Impacts towards Water Sector by

Assoc. Prof. Dr. Sucharit Koontanakulvong, Water Resources
System Research Unit, Faculty of Engineering, Chulalongkorn
University, Thailand, 2010 <Written in Thai>

. Thailand’s First Assessment Report on Climate Change 2011

by the Thailand Research Fund, 2011

. Assessment of Extreme Weather Events along the Coastal

Areas of Thailand by Atsamon Limsakul (Environmental
Research and Training Center, Pathumthani Province,
Thailand) and others, 2009

. Bangkok Assessment Report on Climate Change 2009, BMA,

2009

Policy Information & Data collection

Scoping Assessment for national Implementation in Thailand, Regional
Climate Change Adaptation Knowledge Platform for Asia, AKP and SEl,
2010

Mainstreaming Climate Change into local development planning: A Case
Study in Chainat, Thailand, Regional Climate Change Adaptation
Knowledge Platform for Asia, AKP and SEI, 2012

Mainstreaming Climate Change into Community Development Strategies
and Plans: A Case Study in Thailand, Regional Climate Change Adaptation
Knowledge Platform for Asia, AKP and SEI, 2013

A holistic approach to climate change vulnerability and adaptation
assessment: Pilot study in Thailand, Regional Climate Change Adaptation
Knowledge Platform for Asia, AKP and SEI, 2013

10.Executive Summary of the Flood Management Plan for the Chao Phraya

River Basin in the Kingdom of Thailand, NESDB, RID/MOAC, DWR/MNRE,
JICA, 2013

11.Climate Risks and Adaptation in Asian Coastal Megacities, World Bank,

2010




Discussion at Task Force Meetings, and
Internal Study Sessions

Task Force Meetings

*TF members clearly understood the importance of sector
specific information as well as cross-sectoral information
to understand climate change impacts

*They also understood that identification of data sources is
very important to establish sustainable monitoring and
management system of adaptation

Internal Study Session

*TF members discussed several selected issues: (1) Coastal
erosion, (2) Flood, and (3) Other disasters.

5
1. Collect data/ information 2. Collect data/ information on 3. Collect documents
on the current climate in the observed impacts of climate related to adaptation
BMA/Thailand change in BMA/Thailand measures/ projects
in BMA
4. Collect data/ information 5. Collect data/ information on
on climate projection in the future climate change
BMA/Thailand impacts in BMA/Thailand
\/ \L \L f 1t Draft of
6. Study the basic concept of adaptation and draft the Master Plan outline L the Master Plan
|
2nd Draft of
7. Obtain feedback and revise the first draft { the Master Plan
]
\/ 8. Reflect the latest knowledge on: eg., climate projection, climate change impacts and
adaptation measures
( Final Draft of
\/ 9. Obtain feedback, revise and finalize the final draft l the Master Plan




Format to summarize the reports/documents describing
the climate change impact and adaptation in Bangkok

No. & Title

Abstract

Achievements, challenges and
expectation, so far

Achievement:

e Good communication for team work has been
established

Challenges:

e Large volume of data to be collected, and wide cope
of coverage

e Adaptation is a new concept
Expectation:

e Expectation to understand the relationship with work
of respective departments in BMA




Adaptaion Task Force

Joint Team made by
Adaptation Task Force and JICA
Experts in Adaptation Sector

TOPICS
Progress of Adaptation Task Force Activities

Training in Japan at MIE Prefecture

m3rtareunumssessumsUSumanzlandeunamziniau

\&inauesi YOKOHAMA



Progress of Adaptation
Task Force Activities

Time line

March * Preliminary Discussion before the project started

2013

May * JCC and the Steering Committee

2013 * 1%t Task Force Meeting, started exploring the general ideas
about focus areas of adaptation

July e 2 Task Force, including study session of adaptation

2013 * Discussion on local consultants

August * Follow up of the 2" TF Meeting, including focus topics, such

2013 as Flooding, Disaster Risk Management, Coastal Erosion,
Urban Heat Island Phenomena(integrated from Green Urban
Planning TF) etc

* Local consultants selection




Time line

Sep .
2013 .

3rd Task Force Meeting,

Discussion with the City of Yokohama

Discussion Next Steps for the information collection and
analysis

4t Task Force Meeting,
Selected Local consultant (Pf. Chaiyuth)

Nov .
2013 .
Jan .
2014 .

5th Task Force Meeting,

Sharing information of the progress report prepared by local
consultant team.

Having discussion on related issues and listening to problems
related to work plan.

Time line

March .
2014 .

6th Task Force Meeting,
Update situation of progress report prepared by local
consultant

April .
2014 .

7th Task Force Meeting,

Update situation of progress report prepared by local
consultant

Set up collective data form

Training in Japan 16-26 April 2014




the basic concept of adaptation and draft the

Master Plan outline
- Levels of adaptation measures and time scale -

Levels of adaptation measures

Level 1
Protection

Level 2
Minimize impact

Level 3
Change and
reconstruction

Can avoid all or
almost impact

Can not avoid certain
impact

Can not avoid huge
impact

Time
scale
of
impact

Present ( (ﬁ

to short Strengthen existing adaptation Fundamenta

term measures improvement
of
vulnerability ||

Medium

to long Acclimatize/accommodate to

ferm

medium/long term impacts

_)/J

the basic concept of adaptation

and draft the Master Plan outline
- Levels and types of adaptation measures -




Study Flow

1. Collect data/ information 2. Collect data/ information on 3. Collect documents
on the current climate in the observed impacts of climate related to adaptation
BMA/Thailand change in BMA/Thailand measures/ projects
\I/ in BMA

4. Collect data/ information 5. Collect data/ information on
on climate projection in the future climate change
BMA/Thailand impacts in BMA/Thailand

| 1 f

1st Draft of
the Master Plan

2nd Draft of
7. Obtain feedback and revise the first draft the Master Plan

y

8. Reflect the latest knowledge on: eg., climate projection, climate change impacts and
adaptation measures

Final Draft of
9. Obtain feedback, revise and finalize the final draft the Master Plan

Achievements, challenges and expectation

Achievement:

*Good communication for team work has been established
*Hired local consultant

*Set methodology for data collection

*1st Draft Progress report has been proposed

Challenges:

* Large volume of data to be collected, and wide cope of
coverage

* Adaptation is a new concept

* Time limited

10



Achievements, challenges and expectation

Expectation:
* Expectation to understand the relationship with work of

respective departments in BMA
* The most useful Bangkok Adaptation Plan
on Climate Change

Training in Japan
at MIE Prefecture
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Bangkok Master Plan on Climate Change 2013 -2023

Adaptation Planning

Introducing 1st Draft of Master Plan and Climate Actions

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

22 October 2014

Adaptation Task Force
in cooperation with JICA Expert Team

Recent activities by the TF

»  Collect and review existing documents to find:

»  Present problems and measures that have already
done/planned to address the problems,

»  Future suggested problems and additionally required
activities,
» Decide summary table formats to clarify levels,
types and time scale of adaptation measures,

» Interview by the local expert to TF members
(and other related members) to add practical
and latest information, such as progress of
already planned measures, budget conditions,
etc. 2



Summary table formats

Levels, types and time scale of adaptation measures.

Levels of adaptation measures
Level 1. Level 2 Level 3
Protection Minimize Change and
impact reconstruction
Type 1
To protect
human lives N
Type 2 Levels of adaptation measures
To protect QOL Level 1 Level 2 Level 3
and Industries Protection Minimize Change and
impact reconstruction
Type 3 Can avoid all | Can not avoid | Can not avoid
To protect or almost certain impact | huge impact
ethics and impact
culture Timescale of | Present to . 7
impact short term Strengthen existing Fundamental
adaptation measures i”f"’m"eme"‘
O
Medium to Acclimatize/accommodate to | | VUInerabiity
long term medium/long|term impacts
N
Coastal erosion
£ Erﬁ?iir?n is | < Impact study £ Erosion is likely <3 Coastal erosion
o i%ocrealsji?'nlés y g ® tobeincreasing & protection plan
2 . 0 . 2 [}
O Coastalareais @ Securing [ : o :
g not stable + stability of & Sea level will € Learning and
+= Coastal o coastal area o fise g adapting when
g fisheries are & using T-Groins 5 = sea level rises
«» Impacted = = Q
o o = <
o %ﬁﬂgidence is Bamboo dike Appropriate land
occurring construction use
. management
Mangrove is
decreased Mangrove
Sea level rise is reforestation
observed
(hadgnepaley  Sudyon
mang(j;roge for adaptation of
coal households

Removing top
layer of soil for
shrimp farming




Flood

o}

Drought and saltwater intrusion

6




Coastal erosion

Structural

measures

Constructing
temporary coastal
defense (Bamboo)

Non-structural

Integrate effective

measures

Promoting people’s
knowledge on
mangrove
conservation

measures

Setting clear goal
for feasible
implementation
plan for

People/com
munity
residing
along coastal
area

Related
organizations

tesr:?:3 - .Constrtfcting and |- Mangrove. constructing coastal :;.;,Jartment
years improving levees reforestation defense of marine
and dykes - Makingemergency |- Setting up joint and coastal
preparedness plans committee of resources,

- Public information stakeholders to neighboring
campaigns and make the master provinces
tranining exercises plan and

education
institutes

Midterm

Structural measures

Coastal erosion

Non-structural measures

Integrate effective

3-5 years

Constructing
permanent
coastal defense
Maintaining and
improving coastal
structural
protection
facilities
Controlling
sediment flow
direction of river
and coast
Constructing rock-
fill dam along
coast

Producing hazard
maps

Establishing
emergency plan
Relocating
households living in
dangerous areas
Protecting and
limiting construction
in dangerous areas
Enforcing law on land
and fisheries and
enhancing the role of
communities in
coastal protection
tasks

measures

Implementation of
measures
according to the
plan

Integrated coastal
zone management
Conducting
research and
developing
technologies for
countermeasures

People/com
munity
residing
along coastal
area

Related
organization
si.e.,
Department
of marine
and coastal
resources,
neighboring
provinces
and
education
institutes

o




Coastal erosion

evacuation areas

Structural measures [Non-structural measures |Integrate effective People/co
Implementation Implementation of  [measures mmunity
of measures measures according Implementation of residing
according to the to the plan measures along
Long plan Land use planning according to the coastal
term 5- Protecting ecosystem plan area
10 years Upgrading Conducting - Related
monitoring system research and organizatio
developing ns
technologies for
countermeasures
9
Structural Non-structural Integrate effective People
i
measures measures measures resiaing
. ) . . . along river
Constructing flood Promoting public Coordinating with d
L an
control facilities participation government/related it
. communi
such as pumping Educating people to organizations for in flood v
: : in floo
stations, weirs, understand risk of consistent work
rone area
Short flood dyke and residing in flood Providing financial : lated
elate
term 1- tunnels ) prone areas in order support during at
3years| Strengthening to avoid residing in flood period organizatio
retaining wall ) ns
. such areas Promoting flood
Dredging canals and N . i
. - Providing catchment insurance to public
retention areas
Installing pumps for areas to reduce
drainage volume of flood water
Designating
10




Flood

Land use planning and
following land use
regulation

Developing flood
management
information system
Upgrading monitoring
system

technologies for
countermeasures

Mid- Continuing Producing hazard maps Urban planning People residing
term 3-5 implementing Improving effectiveness of measures along river and
i . community in
years accor(.ilng to the plan weather forecast and Conducting research -
Effective operating of warning systems ) 0od prone
o R and developing area
existing dams Developing flood .
Diversifying outer management information technologies for Relate.d i
; countermeasures organizations
ring m?d . Syste'r; h such as RID,
Improving river Providing more catchment TMD and
management areas DDPM and
Constructing small Regulation for building for education
reservoir used in controlling flood institutes
community Providing agricultural National
Strengthening guidance such as changing government,
retaining wall forms of farming schedule local
Maintaining canals Land use planning governments
and increasing and NGOs
drainage capacity 1
Long Continuing - Continuing Continuing
term 5- implanting implementing implementing
according to the according to the plan according to the plan
10 plan - Regulation for building Conducting research
years for controlling flood and developing

12




Drought and saltwater intrusion

Time . L Change and
Protection Minimize impact .
scale of reconstruction Stakeholders
. Level 1 Level 2
impact Level 3
Short |Structural Non-structural Integrate effective Civil society
term 1- Private sector
measures measures measures Concerned
3 years |The drought cannot be |- Institutional measures |- Coordinating with agencies such
prevented as Bangkok to provide more water government units as Royal
situated at the end of supply to urban areas and concerned Irrigation
the river area; and Campaigning to have agencies to plan to DRelgartment
Bangkok is dependent people and private allocate water IPrO\)/inciaI)
on water from the sector in urban areas under drought Metropolitan
north and weather to use water Designating loan Waterworks
efficiently and subsidy for Authority and
Preparing emergency recovery of salt DDPM
plan for drinking damaged water
water shortage by reservoirs and water
drought and/or salt purification plants
water intrusion 13
Drought and saltwater intrusion
Time : L Change and
Protection Minimize impact .
scale of reconstruction | Stakeholders
. Level 1 Level 2
impact Level 3
Mid- Making emergency Conducting Civil society
term 3- preparedness plans research and Private
5 for dr.ought and developing sector
years drinking water )
technologies for Concerned
shortage .
Producing drought countermeasures agencies
hazard maps
Conserving water and
energy to purify
water
Planting trees to
secure healthy water
reservoir
Public information
campaigns and
training exercises
Upgrading monitoring 14
system of water
resources




Drought and saltwater intrusion

Time Protection Minimize impact Change an-d
scale of reconstruction | Stakeholders
. Level 1 Level 2
impact Level 3
Long - Land use planning - Conducting - Civil society
term 5- - Upgrading monitoring research and - Private
10 system developing sector
years - Conserving water and technologies for - Concerned
energy to purify countermeasures agencies
water
- Planting trees to
secure healthy water
reservoir

Implemented or planned measures
Example - Coastal erosion -

Measures Completed Ongoing Not yet Remark

2010-2014

1. Construction of bamboo dike for preventing coastal
erosion in Bang Khun Thian, bangkok, 1st phase

2. Construction of bamboo dike for preventing coastal
erosion in Bang Khun Thian, bangkok, 2nd phase

3. Construction of bamboo dike for preventing coastal
erosion in Bang Khun Thian, bangkok, 3rd phase

4. Project on employing consultant for feasibility and EIA
studies

2015-2017
1. Construction of T-groins y

2018-2020
1. 1st phase mangrove reforestation y
2. 2nd phase mangrove reforestation y

3. 3rd phase mangrove reforestation y

Source: Suggestions for recovery and protection of the coastal erosion 16

- case study in Bang Khun Thian (yyyy), TEI



Implemented or planned measures
Example = FIOOd (1) -

Measures
Within 3-6 months 2012

1. Dredging the main drainage canals 1.5 billion baht
1.1 Bangkok budget for 460 canals, cost 417 million
baht

1.2 Budget from Govt for 401 canals, cost 1.17 billion
baht

2.1 Increase efficiency of drainage systems,
2.2 Initiate warning system, and setting the Flow Meter
in the main canals, cost 684 million baht

Within 1 year 2012
1. Repair flood walls along the Chao Phraya River,
Bangkok Noi canal, and Mahasawat.

2. Elevate flood walls along the River and the canals

3. Elevate dike at eastern part of Bangkok under His
Majesty’s initiative (King’s dike) from +1.50-+2.90 to be
+3.00 m. above MSL.

Completed Ongoing Not yet Remark

Applying 50 more flowmeters,
budget is not approved yet.

y
200-300 m out of 77 km have
y not been completed due to
citizen’s objection.
y

Source: Flood Mitigation and Management in Bangkok Metropolitan Area (2012) and44
supplemental interview to Mr. Kriangkrai Phamornpol, DDS, BMA

Implemented or planned measures
Example = FIOOd (2) -

Measures
2012-2024

1. Strengthening and elevating flood walls along the
Chao Phraya River, Bangkok Noi canal, Mahasawat
canal, and dikes at eastern part of Bangkok under His
Majesty’s initiative (King’s Dike)

2. Develop canal capacities to improve drainage
efficiency by using the canals.

3. Develop drainage systems to increase the flow
discharge to the Gulf of Thailand (e.g., constructing 3
new drainage tunnels)

4. Develop retention ponds

5. Provide materials and equipment for flood protection

6. Improve the flood control center, e.g., improvement
of database, information systems and warning systems

Completed Ongoing Not yet Remark

Chao
Mahasawat  Phraya, *Dikes at eastern part should
canal Bangkok be confirmed later.
Noi

Source: Flood Mitigation and Management in Bangkok Metropolitan Area (2012) and  4g
supplemental interview to Mr. Kriangkrai Phamornpol, DDS, BMA



What are the next steps?

Discuss and identify the details of summary
table contents: levels, types and time scale of
priority adaptation measures in the priority
sectors, [Chapter 6]

Collect good examples and best practices from

other countries and/or cities which might be
applicable (with some modification) to Bangkok,

[Example]

>

Physical technologies to protect coastal zones,
Regulations and standards to control flood,
Methods to utilize rain water in urban area, etc.

What are the next steps? (cont).

Clarify relationship with other TF sectors and
make good coordination with them,

[Example]

;

>

>

Integrated coastal zone management may be
related to green urban sector,
Resilient drainage system may be related to waste
and wastewater sector, etc.

Draft the necessary adaptation actions in

priority sectors, [Chapter 7]
Identify divisions/sections in charge of the priority
adaptation measures,
Set indicators to monitor and manage the progress
of adaptation measures, etc. 20

10



Bangkok Master Plan on Climate Change 2013 -2023

Adaptation Planning
Introduction of Monitoring and Evaluation (M&E) of the progress and
relationship of adaptation measures with other TF sectors

Working Group for Discussing the 2nd Draft Master Plan
on Climate Change and its Actions

21 January 2015

Adaptation Task Force
in cooperation with JICA Expert Team

Recent activities by the Adaptation TF

After the collection of practical and latest information (e.g. progress of already
planned measures, budget conditions) of priority fields -coastal erosion, flood,
drought & saltwater intrusion-, the TF has carried out:

> Fill in and review indicators in Monitoring and Evaluation
(M/E) table including of the

project, and of the measures,
» Find a relationship of adaptation measures with other TF
sectors to have a good cooperation with them,
» Classify measures to understand their adaptation purpose
» Strengthen existing adaptation measures,
» Acclimatize/accommodate to medium/long term impacts,
» Fundamental improvement of vulnerability,

» Collect good practices of adaptation measures in other

ASEAN and Japan which might be useful examples for BMA
adaptation.



Selection criteria of priority adaptation measures:

Procedure for filling the M/E table

» Ongoing projects: Stone dikes and Coastal Monitoring Center for coastal

erosion prevention (at Bang Khun Thien area)

» New ideas: Flood and drought hazard maps:

Refer to Yokohama City’s success:
» Additional measures and other prioritized measures: To be
discussed in future

Initiated in JICA BMA Yokohama visit (26 Oct — 6 Nov 2014)
Review/clarify/revise in subsequent meetings with the JICA Expert Team

Title of Project
I Action

Baseline
indicator

End Project /
Action
indicator

Data /
Information

Data /
Information
Provider

Reporting
cycle

Other Remarks

Priority adaptation measures to address
Coastal Erosion: Stone dike construction

» Purpose: For coastal replenishment in Bang Khun Thien

» 21 stone dikes of 200 meters, 20 stone dikes of 50 meters and 11
groins of 40-100 meters with 500-meter gap will be installed, and

they are expected to complete in 2020

d

50-meter

stone dike

T Groin

200-meter
stone dike




M/E table for the Stone Dike

Title of Project | Baseline End Project / Data/ Data / Reporting Other Remarks
| Action indicator Action Information Information cycle
indicator Provider
Coastal Erosion + FSwasalmost | + FS 100% done | + Final FS + DDS, BMA « Once ayear
Project complete Report «  Consultant
(90%)
1.1 Constructing - -
permanent + EIA Approveis | + EIAwas « Final EIA - DDS, BMA « Once ayear
coastal erosion in processing approved Report - ONEP
giif:;se (Slone + Detailed * Detailed « Tender document | -+ DDS, BMA * Once ayear
Design is 70% Design 100% «  Specification
complete done + Cost Estimation
+ Detailed Design

« Budgetary « Earn budget « National +  Dept. of Budget, + Once ayear
approved in NG Erosion Master BMA
Plan but BMA Plan + DMCR, MOE
can get after EIA - BB,NG
was approved

« Construction « Construction of | « Construction + DDS,BMA « Once a year
not yet done Center and Report (Length, [ + Construction

Stone Dike wide and Company
100% (5.2 km) height of dike)

+ Sedimentation | + Sedimentatio « Thickness of + DDSBMA * Oncein6
will not be n will be sedimentation months
increased or increased
reduced more (7.3 —43.8 m/year

up to the area)

« Mangroves « Mangrove « Areas of « DOE,BMA « Oncein6
areas will not areas will be mangrove months
be increased increased
or reduced 5

more

Priority adaptation measures to address
Coastal Erosion: Coastal Monitoring Center

Project area: 5,500 m?
in Bang Khun Thien

(CMC)

> It is expected to complete in 2020
» Its roles are: (1) to monitor coastal-related parameters such as wind
and sedimentation, (2) to be a learning center about coastal zone
management, and (3) to be a center to promote local economy (such
as eco-tourism).




M/E table for the CMC

Title of Project | Baseline End Project / Data/ Data / Reporting Other Remarks
| Action indicator Action Information Information cycle
indicator Provider
Coastal Erosion *« FSwasalmost [ + FS100% done | « Final FS DDS, BMA « Once a year
Project complete Report Consultant
(90%)
Rﬁ(z)n%g?i?\tQaICenter * EIAApp.isin « EIA was app. « Final EIA DDS, BMA + Onceayear
MC) processing Report ONEP
* Detailed + DD100% done | « Tenderdoc. DDS, BMA + Once ayear
Design (DD) is « Specification
70% complete « Cost Est.
< DD
+ Budgetaryapp. | + Earn budget « National DDS, Dept. of « Once a year
in NG Plan but Erosion Master Budget, BMA
BMA can get Plan DMCR, MOE
after EIA was BB, NG
approved
« Construction + 100% CMC « Construction DDS,BMA « Once a year
not yet done Constructed Report Const. Company
« CMC is not « Coastal eng. « Erosion rate DDS, BMA * Oncein6
constructed data (erosion, « Erosion Edu.Dept., BMA months
sedimentation, length DMCR, MOE
wind & wave « Mangrove
speed) area
* No. of visitors « No. of visitors
* No. of Edu. * No. activities +  Social Development *« Oncein4
activities for Dept. years
local people
* Increase of
local activities
b

Video presentation on the stone dike
and the CMC projects




Priority adaptation measures to address
Flood and : Hazard Map

Inundation under 2-day rainfall » BMA has learned from Yokohama
405 mm scenario City on importance of hazard maps
for disaster management plans,
including early warning system to
citizens using internet and mobiles.

» Until now, BMA has not developed a
hazard map but is considering to
develop it in future,

» As it may cause conflict of interest
among many stakeholders (e.g., land
owners), learning the history from
Yokohama City how to deal with such
problem would be very important and
useful.

Yokohama flood hazard map 9
Source: http:/iwww.city.yokohama.lg.jp/tsurumillife/security/bosai/image/04tsurumichuuou/1.pdf

Inundation under 2-day rainfall 405
mm scenario Legend

Maximum inundation depth: 2m - 3m

Im-2m

50cm - Im

less than 50cm

Inundated area (past extreme damage)

Danger area of steep slope failure (protection ongoing)

Danger area of steep slope failure (not protected yet)

Shelter

Home for vulnerable people who require support to evacuate

Underground shopping area

Evacuation area boundary

5.0m: Under the roof of 2nd floor

2.0m: Under the roof of 1st floor

1.0m: Up to the waist high
50cm: Up to the knee high

Yokohama flood hazard map 10
Source: http://www.city.yokohama.lg.jp/tsurumi/life/security/bosail/image/04tsurumichuuou/1.pdf



M/E table for flood hazard map

Floods « Planning * Planed « GIS Map +  DDS, Fire and + Once a year
Process « High Spot Map Rescue Dept., BMA
Establish Flood + Risk AreaMap | - IRD
Hazard Map - TMD
(FHM) « DPMD
+ Budgetnotyet | « Budgetapp. « Budgetary DDS, BMA + Once a year
app. Report Budget Dept. ,BMA
+ Consultantnot | « Consultanthas | + TOR DDS, BMA * Onceayear
yet employed been « Proposal
employed « Contract
+ Consultant Report
+ FHM not yet * FHM ,100% « Consultant +  DDS, Fire and + Once a year
done done (1,569 km2) Report Rescue Dept., ,
Public Works Dept.
* Flood warn. + Operation of + Area covered a:: I;'is"?m f)m?: * Review and
Sys. is not flood warn. by the Map BMA update of the
established sys. « No. of . RD Map: Once in
+ Damage cost « Utilization for population . T™MD 3 years
by flood will the flood covered by the | . ppyp « Utilization of
not be action plan Map the Map:
decreased or + Reduction of + Highrisk areas When a flood
increased damage cost (e.g. industrial damage
by flood zones, schools) occurs
+  No. BKK Build.
+ Existing flood
protection
infra.
+ Damage cost
by flood
1
Title of Project | Baseline End Project / Data/ Data / Reporting Other Remarks
[ Action indicator Action Information Information cycle
indicator Provider
Drought « Planning * Planed « GIS Map +  DDS, Fire and + Once a year
Process « High Spot Map Rescue Dept., BMA
Drought Hazard + Risk AreaMap | - IRD
Map (DHM) « TMD
+ DPMD
« Budgetnotyet |« Budgetapp. « Budgetary DDS, BMA « Once ayear
app. Report Budget Dept. ,BMA
+ Consultantnot | « Consultanthas | + TOR + DDS, BMA * Onceayear
yet employed been « Proposal
employed « Contract
+ Consultant Report
+ DHM not yet + DHM,100% « Consultant + BMA (Drainage and | *+ Once a year
done done (1,569 km2) Report Sewerage
+ Drought warn. « Operation of « Area covered :::a :er:::: Fire ¢ Oncein3
Sys. is not drought warn. by the Map Department) years
established h + No.of . RD
+ Damage cost « Utilization for population ™D
by drought will the drought covered by the DPMD
not be action plan Map
decreased or * Reduction of « Highrisk areas
increased damage cost (e.g. farm lands,
by drought water
reservoirs)
+ No. BKK Build.
« Existing
drought
protection
infra.
+ Damage cost
by drought 12




Remind of adaptation measure classifications

» Adaptation measures can be classified by “Timescale of impact” and “Levels
of adaptation measures” as follows: (introduced at the last WG 3 meeting).
S: Strengthen existing adaptation measures,
A: Acclimatize/accommodate to medium/long term impacts, and
F: Fundamental improvement of vulnerability
» The TF is now working for the classification of other potential adaptation
measure candidates.

Levels of adaptation measures

Level 1 Level 2 Level 3
Protection Minimize Change and
impact reconstruction
Can avoid all | Can not avoid | Can not avoid
or almost certain impact | huge impact
impact
Timescale of | Present to .
impact short term Strengthen existing Fundamental
adaptation measures '"f‘PmVeme"t
(o}
Medium to Acclimatize/accommodate to || V! neraptiity
long term medium/long|term impacts

{

Example to classify adaptation measures

DRAFT: Contents are still under preparation and discussion

Yellowhighlight:-Adaptation-measures-selected to-prioritize-in-the-Monitoring-and-Evaluation {M/E) Table«
*C: Completed, O: Ongoing, N: Not-yet-
#*81-Strengthen existing

d

1 - A i
p ‘measures, i

‘accon ‘to'medium/long term-impacts, F: Fundamental improvement-of-
vulnerability
#%% WW: Wastewater,"A: ‘Adaptation, T: Transport, E: Energy, W: Waste-and-wastewater-and ‘G: ‘Green-urban-planning-
+ - A-=— (TF):-Adap is‘needed to impl ‘before impl ion ‘of other TF sectors,-and-A—-(TF): - Adaptation-and-other TF-
sectors-canbe implemented-at the same time~
Time- Adaptation’ | Adaptation‘measure-| C/O/N"- -F.“u Relationship with other TF***. Expl.
scale-of' level- Trans- | Energy-| Waste'| Green-
impact: porte and* Urban-
WW. | Planning-|
Short- Tevell- Construct temporary- C- I, - - - /. | After thecoastal erosion is-
term« Preventione coastal-area protection- A—rGo reduced-and/or stopped,
1 3yearss fence (Bamboo)® mangrove planting can-be started»
Tevel 20 Promote people’s 0- I'F*’ - a B /. | Collaboration and promotion
Minimize- knowledge on benefits- A= | together by both sectors will be
impactse of mangrove forest more effective to-encourage
and-its-conservation+ understanding of citizens_ ¢
Develop emergency 0- l'F*’ A B 7 /. | Collaboration and promotion
preparedness-plans- A=W:| A=G together by _a.ll sectors will -ba_
(BMA, et-al., 2009)~ more effective for understanding
of BMA staff-and citizens <
Midterm« | Level-1< Construct permanent” Q- “ a a ) A Afterthe-coastal erosion is
3.5years? | Preventione | coastal-erosion-defense- A—sGo | Feduced andror stopped,
(Stone-dike)~ mangrove planting can be started<
Tevel 2o Coastal Moniforing. N- “-F.: B B 7 7. | Effective operationand-
P‘ﬁﬂimiz“‘ Center+ A=W-| A=G- |managementofthecenter
impactse should-be-considered y-all-
related divisions-of BMA.«




Example of good practice of adaptation
measures in ASEAN and Japan

» TF is now collecting good practice examples from ASEAN and Japan,
which can be referred to consider adaptation measures applied to BMA.

DitsaS‘e' No. Name of good practice activity Country
ype

Coastal 1 [Beach replenishment Japan

CEE 2 |Mangrove afforestation Bangladesh

Preparation of charts and index to assist examination of flood control-related Japan
climate change adaptation strategies
Pilot project of X-band MP radar by Japan’s Ministry of Land, Infrastructure, Japan
Transport and Tourism
Hazard map Japan

Hazard map Malaysia
Hazard map Philippines
Land use regulation Japan
Raising building Japan
Application of rainwater infiltration facilities Japan

Use of park for runoff control Japan
Recovery of coastal facilities after Great East Japan Earthquake (2011) Japan
Stormwater Management and Road Tunnel (SMART) Malaysia
Promotion of rainwater storage facilities Japan
Appropriate controls of water distribution through Japan’ support Vietnam
intrusion |16 |Appropriate controls of water distribution through Japan’ support Cambodia 15

Ideas about Outreach Activities

Project:
Awareness on Adaptation to Climate Change in Case of Coastal Erosion

Target group: Communities in Bang Khun Thien District
Objective:

1. Inform Master Plan (MP) on Climate Change project

2. Inform information of climate change and impact in their area
3. Brainstorm for public participant method

4. Prepare for adaptation to climate change

Activities: Arrange workshop for target group

Implementation period: May-July 2015



Next steps

» Draft and elaborate the priority adaptation
measures and M/E tables,

» Analyze the relationship of selected adaptation
measures with other TF sectors,

+ Discuss with other TF members for the effective
collaboration to promote both mitigation and
adaptation together (with support by JICA expert
members and local experts), and

» Reflect the discussion results to the draft Master
Plan text.

YOUAMATU

HYMNESITETNVELE
Thank you very much for your kind attention



The 5t Working Group on the Bangkok Master Plan on Climate Change 2013-2023
May 20, 2015

Recent Activities including Target
Setting in Adaptation Sector

Jointly prepared by
The Adaptation Task Force,

JICA Experts and
Dr. Alice Sharp (Local Consultant)

Recent activities by the Adaptation Task Force
after the last Working Group meeting

> Situation of setting adaptation targets which is realistic,
feasible and reflects the real activities by BMA,

» Addressing cross-cutting efforts to avoid duplication and
promote effective implementation of adaptation measures with other
TF sectors

> Preparation for a site visit to Bangkhunthien to observe and
share idea together on solution to coastal erosion problem

> Investigation of other climate change impacts necessary to
be addressed in future

» Plan for outreach activities supporting the Master Plan through
information dissemination and public participation




Adaptation ta rgEts [Still under discussion}
- How to set targets? B by adaptation TF

» What should be achieved? What is the ideal condition in
future? - in terms of adaptation to climate change impact

» Concerning climate change impact, as well as other
non-climate related factors such as socio-economic
development,

» How to describe the targets:
> Quantitative / Qualitative,
» General / sector specific / cross-cutting,
» Term (short, middle and long), etc.

Examples of adaptation targets in BMA

Example 1: Each term, covering priority sectors
Still under discussionJ

1. Short term targets (1 - 3 years) by adaptation TF
a. Complete the ongoing adaptation-related measures,

b. Establish appropriate organizational structure to carry out
adaptation measures, including cross-cutting efforts.

2. Mid term targets (3 - 5 years)

a. Develop tools to promote citizen’s participation to adaptation
measures (e.g., hazard maps),

b. Establish a facility for monitoring as well as awareness raising
(e.g., Coastal Monitoring Center),

3. Long term targets (5 - 10 years)
a. Implement integrated land use planning,

b. Improve related laws and regulations to enhance adaptation
capacity. 4



Examples of adaptation targets in BMA
Example 2: Sector specific

Still under discussion
1. Flood protection is improved [ by adaptation TF J
a. Damage from flood is decreased,
b. Cooperation among BMA and other related organizations are
promoted,
c. Public awareness about flood is enhanced,

2. Coastal erosion protection is improved
a. Coastal erosion is decreased and eroded coast is recovered,
b. Cooperation among BMA and other related organizations are
promoted,

3. Drought/saltwater intrusion protection is improved
a. Damage from drought is decreased,
b. Cooperation among BMA and other related provinces are
promoted,
c. Public awareness about drought is enhanced. s

Cross-cutting efforts of adaptation measures

Addressing cross-cutting efforts is important to avoid duplication of
implementation effort with other TF sectors. Therefore, adaptation cost
could be discounted.

Finding cross-cutting efforts is based on:

» Adaptation measures in relationship with other TF sectors:
- Coastal erosion
- Flood
- Drought/saltwater intrusion

» Prioritized adaptation measures from TF opinion on needs to cooperate
with other TF sectors (under discussion)

» Discussion and arrangement with other TF sectors to promote
effective collaboration and implementation (under preparation)

6



Description of relationship of adaptation
measures with other TF sectors

Adaptation Task Force = Task Force X

» Measure of adaptation and other TF can be/should be implemented at the
same time

Example 1: Mangrove reforestation to prevent coastal erosion (Adaptation =

Green Urban Planning)
Example 2: Construct and elevate outer ring road as alternative for

transportation during flood (Adaptation = Transport)

Adaptation Task Force — Task Force X
» Adaptation measure is needed to be implemented before measures by

other Task Force X
Example 1: Pumping station, water gate and tunnel with alternative power

sources and transmission lines (Adaptation=> Energy)

Example 2: Community-based small scale retention pond for flood protection

(Adaptation=> Waste and Wastewater)

7

Example of cross-cutting adaptation measures
(Coastal erosion)

v

: Cross-cutting issue between measures of adaptation and other Task Force sector
A—X : Adaptation measure is needed to be implemented before other Task Force X
A =X : Measures of adaptation and other TF can be/should be implemented at the same time

Relationship with other TF
Tln!e Sl Adaptation level Adaptation measure Condition Trans Energy (E) Waste/ Green Urban
of impact port (T) Wastewater | Planning (G)
(ww)
Shortterm |Level 1 Improvement of dike system (BMA et al., 2009) Not yet v
1-3 years Prevention A=G
Level 2 Promote people’s knowledge on benefits of Ongoing ['4
Minimize impacts | mangrove forest and its conservation AP G
Level 3 Set up joint i of stakeholders to develop | Notyet v
Change and the coastal area management master plan by A=G
Reconstruction adopting integrated coastal zone management
approach (MOEJ, 2008)
Midterm Level 1 Construct permanent coastal erosion defense Not yet v
3-5 years Prevention (Stone dike) A=G
Comprehensive sediment control along rivers and | Notyet v v
coastal areas (MOEJ, 2008) A>WW A=>G
Level 2 Rehabilitate mangrove forest along the shoreline Ongoing v
Minimize impacts | of Bang KhunThian (The World Bank, 2010) A=G
Develop integrated land use plan that address Ongoing v v
land use patterns in area prone to erosion A>T A=>G
Coastal Monitoring Center Ongoing v
A=>WW
Longterm |Level 2 Implement integrated land use plan Ongoing v v v v
5-10 years impacts A=T A=E A=WW A=G




Example of cross-cutting adaptation measures

v

(Flood)

: Cross-cutting issue between measures of adaptation and other Task Force sector
A—X : Adaptation measure is needed to be implemented before other Task Force X
A =X : Measures of adaptation and other TF can be/should be implemented at the same time

Relationship with other TF

Tl?e gzl Adaptation level Adaptation measure Condition Trans Energy (E) Waste/ Green Urban
AR port (T) Wastewater | Planning (G)
(ww)
Short term | Level 1 Dredge of drainage channels Ongoing (%4
1-3 years i A=T
Construct flood p ion system (e.g., Ongoing v
station, water gate, flood dyke, tunnel) with A= E
proper supporting system such as alternative
power sources and transmission lines
Level 2 Promote people’s participation to mai Ongoing (%4
Minimize impacts | community canal A=T
Midterm |Level 1 Construct community-based small scale retention Not yet (%4
3-5years |Prevention |pond A= WW
Construct and elevate outer ring road as Ongoing (%4
alternative for transportation during flood A=T
Level 2 Establish flood hazard maps Not yet v
Minimize impacts A G
Enforce law on land use and adopt integrated land | Not yet v
use planning e.g., prohibit construction in flood A=pG
prone area
Level 3 Utilize urban planning measures Ongoing v v
Change and AT A=>G
Reconstruction
Long term |Level 2 Enforce law on land use and integrated land use Not yet v v
5-10 years |Minimize impacts | planning (BMA et al., 2009) A>T A>G

Example of cross-cutting adaptation measures
(Drought/saltwater intrusion)

v

: Cross-cutting issue between measures of adaptation and other Task Force sector
A—X : Adaptation measure is needed to be implemented before other Task Force X
A =X : Measures of adaptation and other TF can be/should be implemented at the same time

Relationship with other TF

Time scale Trans Energy (E) Waste/ Green Urban
N Adaptation level Adaptation measure Condition | port(T) Wastewater | Planning (G)
of impact
(ww)
Short term |Level 2 Expand water supply service area Ongoing v
1-3 years |Minimize impacts A=WW
Promote water conservation measures, use water | Ongoing v
efficiently A=E A=WW
Midterm | Level 2 Implement water and energy conservation Ongoing v
3-5years |Minimize impacts |measures A=E A=WW
Plant trees (BMA et al., 2000) Ongoing v
=G
Long term |Level 2 land use Not yet v v
5-10 years | Minimize impacts A=T A=G
Implement water and energy conservation Not yet v v
measures A=E A=WW
Plant trees Ongoing (%4
A=G

10




Site Visit to Bangkhunthien Coast

Date: 21 May 2015 (tomorrow)

Participants: Adaptation TF (organizer), City of Yokohama, JICA Thailand
and JICA Expert Team

Objective:  To confirm the situation and share common understanding
about an important site which faces one of the priority
issues (coastal erosion)

Schedule:

- Visit Klong Sahakorn to see coastal erosion impact

- Observe ongoing and planned site of coastal erosion protection
measures (e.g, groin)

- Visit BMA's Climate Change Warning Center

- Visit Klong Long to see coastal community and location for ecotourism
promotion of BMA

11

Rock-pile Embankment Type

Coastal erosion affected area in
Bangkhunthien coast

At present, more than 760 m of the shoreline has
been eroded. BMA has implemented various
measures (pictures) to prevent the problem. 5




Other climate change-related problems to be
addressed in future

Besides coastal erosion, flood and drought/saltwater intrusion as the
priority issues, there are other potential threats which might be caused or
strengthened by climate change. Based on the 11 disasters listed in the
previous meeting in Yokohama (October 2014), the following issues are
concerned:

» Increased heat stress,

> Deteriorated water quality,

» Increasing widespread of diseases,
» Impact on ecosystem, and

» Impact on food security.

These issues should be addressed as next steps in future. As a leading
city in Thailand and ASEAN region, BMA will implement necessary

adaptation measures step by step to cover wide range of climate change
impact.

13

Outreach activities

Project:

Awareness raising on Adaptation to Climate Change in Bangkok area
Target group:

* Head of communities in the area around 50 persons

» Government officers who may be concerned around 50 persons
Objective:

* Inform about the Master Plan on climate change project

» Inform about information of climate change and impact in their area

* Brainstorm through public participant method

* Prepare for adaptation to climate change
Activities:

* Arrange workshop for target group (2 times, 50 persons/time)

* Presentation by TF, Head of communities, Local consultants and JICA
Expert Team

14
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-Reference Material-
General Approach toward drafting a
master plan on climate change

Usual steps of drafting climate change actions
(Example on mitigation)

1. Stocktaking existing policies, strategies and data sets

2. Assessment of current status on GHG emission

2-1. Sorting our emission sources

2-2. Calculation of current GHG emission

(without reduction action/Business as usual (BAU))

3. Elaborating actions to reduce GHG

3-1. Calculation of reduction among of GHG
3-2. Thinking about feasibility (budget, time etc.)

4. Building arrangement of monitoring implementation

2-3. Projection of future GHG emission <t

SuiuayiBuans /iuawdojanag Amdede)




GHG Emissions

GHG Emissions

An lllustration of Quantified GHG Emission
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[Background] Image of GHG emission from BMA

1. In designing actions to reduce GHGs, it is necessary to sort out “whose GHG emissions”, and “who will
be responsible for taking action” to them, in view of well organized implementation.

2. Appropriate measurement, and effective designing and implementation require clarifying this attributes

(1)BMA as direct GHG emitter (2)BMA as the geographical boundary
BMA building, water treatment plants, BMA schools, and In addition to direct GHG emissions from BMA, GHG
all those directly belong to BMA. (In this case, GHG from lemission from the geographical boundaries of BMA by
other business operators are not counted) Business Operator (office bldgs, Subways, private houses are

counted).

[Approaches Proposed]

1. Asthe first task , GHG emission of (1) will be calculated in advance (ex ante)

2. Further to it, as expanded actions, GHG emission of (2) will be calculated in advance (ex ante)

3. GHG emission from (1) is subject to direct action by BMA , and the Master Plan should include concrete
mitigation actions and MRV.

4. GHG emission from (2) is not subject to direct action by BMA, and the Master Plan should include .
possible actions in cooperation with other stakeholders (indirect emission reduction)



Seven steps to develop the plan

STEP 1: Review related policies/plans and their progress in
the sector

STEP 2: Set BaU scenario in the sector
STEP 3: Set ‘target’ in the sector
STEP 4: Develop priority projects in the sector

STEP 5: tablish MRV methodologies for the progress of
acts/targets
STEP 6: ossible financial resources for
imple o the plan
STEP 7: chedule for implementing the plan

Please see the Attachment about details of “Seven Steps”.



Environmentally sustainable transport task force



Energy efficiency and alternative energy task force

Efficient solid waste management and wastewater treatment task force



Green urban planning task force

Adaptation planning task force
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Executive Summary of the Bangkok Master Plan on Climate Change 2013-2023

1. Bangkok and climate change

Climate change is one of the largest challenges to the current and future
development of human society. To respond to the climate change in the Kingdom
of Thailand, tremendous effort have been made since its ratification to the United
Nations Framework Convention on Climate Change (UNFCCC), and the
establishment of the National Committee on Climate Change (NCCC) chaired by
the Prime Minister. Since then the government adopted and implemented major
policies related to climate change such as the Energy Efficiency Development Plan
2011-2030 and the Alternative Energy Development Plan etc. Most recently, the
National Master Plan on Climate Change and Thailand Nationally Appropriate
Mitigation Actions (NAMAs) were adopted. The implementation targets to reduce
the national GHG emission from energy and transportation sectors by 7% by 2020
based on Business as Usual (BAU) emission level. The reduction target may reach
20% with the support from international society as stated by the Minister of
Natural Resource and Environment at the 20th Conference of the Parties to the
UNFCCC

For Bangkok, climate change is also a big challenge. In 2011, Bangkok and
areas along the Chao Phraya River were hit by a large scale flooding, and
historically economic and social damages were recorded, which reveals that
Bangkok is vulnerable to such extreme events that might be induced by climate
change. At the same time, as the largest city in Thailand, as well as a major global
city in the Southeast Asia and in the world, economic and social activities in
Bangkok have caused large emission of greenhouse gases (GHGs). In addition,
climate related damages in Bangkok affect not only Bangkok itself but also many

other cities and countries.

In this regard, Bangkok Metropolitan Administration (BMA) needs to
accelerate actions to respond to climate change. Further to the efforts made through
the Bangkok Action Plan on Global Warming 2007-2012, BMA decided to elaborate
measures for mitigation and adaptation to climate change, in cooperation with its

domestic and international partners.

6 | Executive Summary of the Bangkok Master Plan on Climate Change 2013-2023



2. A future vision toward establishment of a low carbon and climate change resilient city

Toward establishment of alow carbon and climate change resilient city, the Master Plan sets 5 keys to future

vision of Bangkok as follows;

» BMA in partnership with the national government ministries and agencies, takes a major responsibility to
mitigate and adapt to climate change.

» BMA endeavors to establish well balanced action to harness economic and social development and climate
change concerns.

» BMA takes comprehensive approach to the low carbon and climate change-resilient urban development
and action- oriented approach to the implementation of the Master Plan, as a vehicle in an evolving nature

» BMA promotes actions by citizens, the private sector, academia, as well as other key players to mitigate and
adapt to climate change, which should involve a multi-channel communication platform, innovative ways
of promotional schemes and low carbon technology leapfrogging.

» BMA, as a leading city of Southeast Asia and the world, takes proactive measures to mitigate and adapt to

climate change in short, mid and long terms.

3. Scope of the Master Plan

The Bangkok Master Plan on Climate Change 2013-2023 covers the whole geographical area of BMA, in the

following sectors;

(1) Environmentally sustainable transport;

(2) Energy efficiency and alternative energy;

(3) Efficient solid waste management and wastewater treatment;
(4) Green urban planning;

(5) Adaptation planning

The main role of the Master Plan is to select mitigation and adaptation measures as
practical projects based on the assessment of their priority, urgency and feasibility. In
orderto develop a comprehensive and action-oriented approach, the Master Plan includes
assessment of the current and future situations, prioritizing possible interventions,
proposing concrete implementation plans of feasible measures. Therefore, it contains a
package of Business as Usual (BAU) setting, target setting, and actual mitigation and
adaptation measures. In addition, Monitoring & Evaluation (M&E) as well as the
Measurement, Reporting, and Verification (MRV) mechanisms were developed to ensure
the successful implementation of the Master Plan. The following figures show a structure
of steps from the understanding of current situation to the selection of necessary
measures and its M and E and MRV.
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Mitigation package for sectors
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4. GHGs emission prospects and mitigation targets under the Bangkok Master Plan on
Climate Change 2013-2023

Based on the survey, due to the steady population and economic growth of the country as a whole, and in
particular rapid urbanization of Bangkok, there is a general trend of increasing GHGs emission in all sectors. To
address this situation, the Master Plan foresees GHGs emission in business as usual (BAU) from 2013 through
2020', and with implementation of measures hereby set forth, promotes to reduce GHGs emission and mitigate
climate change. In this regard, while absolute GHG emission amount will still increase even with mitigation

measures, the emission will be greatly reduced against the BAU scenario.

1 The contents of the mitigation measures of this Master Plans vastly overlaps with the Thailand Nationally Appropriate Mitigation Actions
(NAMAEs), submitted to the United Nations Framework Convention on Climate Change (UNFCCC). Namely, NAMAs planned and implemented in
Bangkok area are also regarded mitigation measures under this Master Plan, and those emission reduction results will be a part of quantitative
efforts of this Master Plan. Since NAMAs timeframe of the mitigation targets are set in 2020, the Master Plan also aligned itself.. In this regard, it is
expected that Master Plan’s mitigation target in the rest of years until 2023 will be considered in future, along with the development of the national
climate change policy.
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Conceptual diagram on GHG emission prospects in BAU and with mitigation measures
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The GHGs emission prospects in BAU and mitigation targets in the respective sectors are
shown in the following diagram and table. The assumption of these targets is fullimplementation
of mitigation activities in alignment with the relevant national policies and aggregated efforts at
the local level.

Table: Comparison of GHG emission in future in different scenarios in 20202

Unit million t-CO,e

3.00
Transport 13.76 17.91 14.91 (-16.75%)
4.09
Energy 25.60 30.94 26.85 (-13.22%)
Waste and wastewater 4.55 493 473 o2y
. 0 : (-4.06%)
‘ -0.004
Green urban planning -0.045 -0.045 -0.049 (+8.89%)
7.29
Total 43.87 53.74 46.44 (13.57%)

2 The figures were estimated on the basis of multiple data sources and assumptions. When quoting these figures, please refer to the please refer
to the logics of the GHG quantification explained in the respective sectors, contained in “6.Mitigation and adaptation measures under the Master
Plan”. For the green urban planning sector, the figures are shown in“plus’, since its mitigation activities are increasing CO, absorption by expanding
green areas.
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GHG emission in 2013 and BAU emission and mitigation targets in 2020 (by Sector)

Transport Energy Waste and Green Urban
Wastewater Planning
2013 Emission 2020 BAU 2020 Target
25,599,000 30,093,900 26,853,000
ton-CO,e ton-CO,e ton-CO,e
2013 Emission 2020 BAU 2020 Target o
13,760,000 17,907,072 14,907,072 -13.22%
ton-CO,e ton-CO,e ton-CO,e
-16.75%
2013 Emission 2020 BAU  2020Target
4,550,000 4,934,746 4,729,963
ton-CO,e ton-CO,e ton-CO,e
-4.06%
2013 2020 BAU 2020Target
Absorption  -45,232 -49,279
-45,232 ton-CO,e  ton-CO,e
ton-CO,e

+8.89%

As shown in the above table, GHGs emissions in Bangkok will increase significantly if the current
socio-economic conditions are maintained per BAU assumptions. It is expected that future met GHGs emission
in Bangkok could grow from 43.81 million tons CO, equivalent by the year 2013, to as high as 53.74 million tons
CO, equivalent by the year 2020. These Master Plan, if implement properly, would yield total net GHG emissions
in the year 2020 of 46.44 million tons CO, equivalent, approximately 13.57%

5. Adaptation concern

Given the fact that Bangkok is situated in a mega delta, one of the most vulnerable areas, and economic
and social lives of the countries as well as the world heavily rely on the Metropolis. It is a pressing concern to
address this adaptation needs. Measures to address issues like flooding, coastal erosion and draught and saline
intrusion related to climate change turned out to be matters of priority. Thus in this Master Plan, countermeasures
through short, mid, and long-term timeframe have been identified, together with responsibilities of divisions

and other stakeholders, to work in coordination and collaboration.

Also, it is evident that adaptation is a concern that comes across different sectors, which usually recognized
with mitigation focus, such as transport, energy, waste and wastewater, and green urban development. These

sectors should also integrate adaptation concerns into their mitigation measures.

6. Mitigation and adaptation measures under the Master Plan

In order to realize the mitigation target and strengthening adaptation capacity, this Master Plan contains

various measures implemented by BMA and its partners.
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(1) Mitigation measures in the transport sector

GHG emission in the transport sector shares a large portion of the total
emission and essentially related to the urbanization of Bangkok. Mitigation
measures include development of environmentally sustainable transportation
infrastructures and promotion of modal shifts, as well as public awareness-raising.
To advance such measures, BMA will cooperate with the relevant national
authorities, as well as the private sectors and citizens. By conducting such
mitigation measures, it is also expected that the transportation modes will be

upgraded and mobility and convenience are improved.

Table: Comparison of GHG emission in future in different scenarios in 2020 in the transport sector

Unit million t-CO, e

3.00
Transport 13.76 17.91 14.91 (-16.75%)
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GHG emission in 2013 and BAU emission and mitigation targets in 2020

in the transport sector
13,760,000 17,907,072 14,907,072
ton-CO,e ton-CO,e ton-CO,e
-16.75% '
2013 2020 BAU 2020 Target

GHG emission in 2013

The emission is the sum of emissions from road, railways and waterways in BMA administrative area. Each
sub-sector emission is calculated multiplying activity data and emission factors of fuel or electricity. As for the
activity data, “Fuel consumption from road sub-sector in Bangkok by fuel types”, “Electricity consumption of MRT

and Skytrain in Bangkok” and “Fuel consumption of waterways” in 2013 are used for respective sub-sector.

BAU emission in 2020

Future (BAU) CO, emissions associated with transportation activities (road) within BMA administrative area
are estimated by multiplying “Current emission (year 2013)” by “Increase rate of BAU emission”. As for increase
rate of BAU emission,“increase rate of BAU energy consumption in transport sector” provided in“Thailand 20-Year

Energy Efficiency Development Plan (2011-2030), Ministry of Energy”is applied.

GHG emission in 2020 with mitigation actions implemented

The figure is estimated by subtracting the emission reduction target in 2020 from BAU emission in 2020.
The reduction target is estimated multiplying the national target value (12 million tCO, / year set by OTP) by the
ratio of fuel consumption (energy base) of transport sector in Bangkok and Thailand (25% three year-average of
2011-2013).

In the transportation sector, most measures will focus
on reducing GHG emission from private vehicles. In order
to promote this, measures to construct infrastructures,
such as developing Mono-rail and LRT etc, are proposed.
Also, to facilitate smooth modal shift, it is very important
toimplement support measures, such asimprovement of
connectivity of public transportation and increase the

convenience of services.
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It is also important to promote non-motorized transport, such as riding

bicycles and for these measures, BMA will develop and expand bikeways, so that

citizens can ride bicycles in a safe and convenient way, which also contribute to

reduction of GHG by replacing private vehicle use.

The below measures are proposed under the Master Plan for implementation. Some of them are also

implemented as part of Thailand NAMAs by the Government.

1. Public transportation
(Infrastructure)

2. Public transportation
(Supporting measures)

3. Measures on motor vehicles

4. Non-motorized transport (NMT)

5. Traffic volume/flow control

6. Public awareness rising

1.1 Development of Monorail and Light rail Transit System
1.2 Extension of BTS

1.3 Development of MRT

1.4 Development of BRT

1.5 Development/improvement of water transportation
2.1 Improvement of connectivity of public transportation
2.2 Improvement of bus service

2.3 Development of passenger shelter at bus station

2.4 Development/expansion of Park & Ride

2.5 Introduction of common ticket system

3.1 Introduction of low emission vehicles (LEV) to BMA vehicles
3.2 Introduction of natural gas vehicle NGV to BMTA buses
3.3 Promotion of Eco-driving

4.1 Development/expansion of bikeway

4.2 Expansion of “Bike-for-Rent”

4.3 Development/expansion of pedestrian

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

5.3 On-street parking control

6.1 Promotion of public transportation

6.2 Classes for school to learn about environment/transport

6.3 Organizing workshops and seminars
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(2) Mitigation measures in the energy sector
GHG emission in the energy sector shares the largest part of the total emission. As the most GHG emissions
in the energy sectors in Bangkok are related to those from buildings, mitigation measures focuses on introducing

energy efficiency and renewable energy.

Table: Comparison of GHG emission in future in different scenarios in 2020 in the energy sector

Unit million t-CO,e

4.09
Energy 25.60 30.94 26.85 (-13.22%)
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GHG emission in 2013 and BAU emission and mitigation targets in 2020 in the energy sector

25,599,000 30,093,900 26,853,000
ton-CO,e ton-CO,e ton-CO,e
-13.22% '
2013 2020 BAU 2020 Target

GHG emission in 2013
Energy consumption data (mainly secondary data) from 2009 to 2012 was

collected from the relevant authorities and organizations as follows:

» Electricity: Metropolitan Electricity Authority (MEA)

» Qil: Department of Energy Business (DOEB), Ministry of Energy

» Natural Gas: PTT PLC

» Coal: Department of Alternative Energy Development and Efficiency (DEDE)
The EEDP and other energy related plans at the national level are the main

reference for estimating the current GHG emission of 2013. In particular, the

Energy TF has collected future trends of electricity and fuel consumption in EEDP

etc. and estimated GHG emissions by multiplying the appropriate CO, emission

factors with the trends. In other words, the GHG emission in 2013 is estimation from

the trends, given the fact that the National GHG Inventory for 2013 is yet to be

available as the time of calculating this.

BAU emission in 2020

As energy consumption in Bangkok is particularly large in Thailand, it is
important to ensure consistency with this Master Plan and the national plans and
measures in the calculation of future prediction and reduction of the GHG emission
in energy sector. Therefore, the EEDP and other plans of national level are referred
for the BAU setting. In particular, Energy TF has collect future trends of electricity
and fuel consumption in EEDP etc. and set the BAU GHG emissions by multiplying

the appropriate CO, emission factors with the trends.
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Introduction of ESCO scheme

Performance Based Contract (Shared Savings Type)

Utillty
Cost

Before
ESCO Project

Evaluation by Total Contract Period

->

5-6YEARS

Customer’s

Interces

Captal
Investment

Utillty
Cost

After
ESCO Project

Guaranteed
Energy Savings
By ESCO

Customer’s

Financial
Gain

Utillty
Cost

After
Contract
Period

GHG emission in 2020 with mitigation actions
implemented

The mitigation target is set by referring to the
estimated value of CO, emission reduction when the
energy conservation measures listed in EEDP is realized at
the national level, and the assumption that these measures
are realized also in Bangkok.

The primary area of actions is mitigation efforts in BMA
owned buildings. As shown in the below table, there are
several measures to increase the performance of energy
used in the BMA owned buildings such as offices, schools,
hospitals etc. such measures contribute to reduction of GHG
directly emitted by BMA. In advancing these measures, it
isimportant to make a systematic schedule for introducing
new facilities and retrofitting existing facilities from the

perspectives of energy efficiency.

It is also essential to promote participation by its
partners, such as the private sector to advance their efforts
toincrease energy efficiency in their commercial and office
buildings, as well as citizens in their residential buildings.
By making such efforts, cost savings are possible in many

cases.

To provide holistic system for energy management, it
is also useful to introduce energy standard such as CASBEE
or LEED. By applying such energy standard, building
owners and energy users can continuously review and

improve their energy use.

In many cases, high initial investment cost is a barrier
for introducing energy efficient facilities. In this regard,
promoting ESCO may pave the way forward. The Master
Plan promotes the use of ESCO, as a alternative ways to

advance energy efficiency.
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The below measures are proposed under the Master Plan for implementation.

Category Possible mitigation measures (countermeasures)

1.

BMA
government
buildings &
facilities

1.1

Energy
saving
renovation/
repair work
for existing
facilities

1.1.1 1)
General tasks

2)

3)

4)

5)

6)
1.1.2 1)
Improving 2)
insulation
performance 3)
(renovation  4)
technique)

5)

6)
1.1.3 1)
Cutting down
air )
conditioning/
ventilation )
load
(retrofitting  4)
technique) 5)
1.14 1)
Cutting down 2)
lighting load
(retrofitting 3)
technique)

4)
1.1.5 1)
Energy 2)
reduction by
water-saving 3)
1.1.6 1)
Others 2)

3)

Developing systematic schedules of retrofitting BMA's
existing building for appropriate management of energy

Systematic implementation of energy saving retrofitting
works of BMA's existing building

Selection of model project for energy saving renovation
work
Intensive adoption of top-runner appliances

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 (CASBEE or LEED etc.)

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

Efficient retrofitting/renovation work for energy saving by
introducing private capital know-how

Introduction of thermal barrier roof coatings
Improving external insulation and waterproofing
Introduction of roof greening

Improving heat insulating window (high heat insulating
glass such as low-e pair glass)

Improving heat insulating window (thermal barrier film)
Controlling solar radiation heat by installing louver or eaves

Replacing existing air-conditioning equipment by
high-efficiency one

Introduction of variable flow controller

Introduction of task ambient air conditioning
system - controlled by motion/temperature sensor, timer etc.

Introduction of high-efficiency fan (total heat exchanger)
Introduction of cogeneration system

Introduction LED lighting or hf fluorescent lamp
Introduction of task ambient lighting

Installing motion sensor lighting to bathroom, corridor or
staircase

Daytime energy reduction by daylight sensor
Upgrading water saving sanitary appliances
Introduction of rainwater recycling system

Introduction of waste water recycling system (reuse as toilet
bowl flushing water)

Introduction of Solar power generation systems

Introduction of BEMS, building energy management
systems

Replacing street lighting to LED
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1.

BMA
government
buildings &
facilities

2.

Civil
Categories
(Residential/
Commercial/
Industries)

1.2 Energy
saving for
new
construction

1.3
Information
campaign

1.4
Promotion of
low carbon
city

2.1
Residential
part

1.2.1
General tasks

1.3.1
Conducting
campaign to
citizens

13.2
Conducting
campaign to
the officials

1.4.1
Model areas

2.1.1
Promotion of
energy
saving house

2.1.2
Promotion of
energy
saving repair
work

2.1.3
Promotion of
energy
saving home
appliances

214
Promotion of
energy
saving
measure

2.1.5
Others

1)
2)

Possible mitigation measures (countermeasures)
Constructing high energy efficiency building

Introducing requirements of certificate for new construction
of BMA facilities (Energy standard such as CASBEE or LEED
etc)

Promoting environmental education at school

Support to exhibition of energy saving merchandise for BMA
facility

Visualization of energy saving of BMA facility

Notify saving energy activities by panel or monitor

Promoting “Green Curtain” installation at school to reduce
air conditioning load

Holding workshop on energy saving repair work for public
participation (schools, public facilities)

Raising preset cooling temperature

Award for saving energy activity

Turning off lightings during lunch break

Thorough power saving setting on PC or OA equipment

Setting up low-carbon model area, each fields top runner
measure, intensive equipment investment

Promotion of low-carbon/energy saving detached house
(Publicity of cost benefit from the viewpoint of low carbon
community , backup exhibition, provide advertising spaces
at BMA facilities

Facility equipment introduction promotion of energy saving
house

(LED lights, energy-saving air conditioning system or
hot-water apparatus etc.)

Publicity of cost benefit by repair work for energy saving

Promotion of repair work for energy saving: insulation
upgrade by double glazing, heat barrier film, renew air
conditioning device

(subsidy system etc.)

Purchase promotion of energy saving home electric
appliances (air conditioning, fridge, TV etc.)

Promote better understanding of air conditioner
maintenance
(conduct free cleaning)

Promotion of solar panel installation
subsidy system or mediating installable roof
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Category Possible mitigation measures (countermeasures)

2.

Civil
Categories
(Residential/
Commercial/
Industries)

2.2
Commercial/
Business part

2.3
Industrial
part

2.2.1
Promotion of
energy
saving
building

222
Promotion of
energy
saving repair
work for
existing
building

223
Promotion of
energy
saving
measure

224
Others

2.3.1
Promotion of
energy
saving
factory

232
Promotion of
energy
saving repair
work for
existing
factory

233
Promotion of
energy
saving
measure

234
Others

1)

Incentive for constructing/repairing saving energy factory
(tax reduction, subsidy, zero-interest finance etc.)

Conducting energy saving inspection of public buildings

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

Promotion of repair work for energy saving: insulation
upgrade by double glazing, heat barrier film, renew air
conditioning device (subsidy system etc.)

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

Promotion of saving energy activity (publicity of cost
benefit etc)

Raising preset cooling temperature at public buildings
Turn off lightings during lunch break

Thorough power saving setting on PC or OA equipment
Award for saving energy activity

Promotion of solar panel installation
subsidy system or mediating installable roof

Incentive for constructing/retrofitting saving energy factory
(tax reduction, subsidy, zero-interest finance etc.)

Conducting energy saving inspection of 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

Promotion activity for factory’s energy saving technique
(for SMEs)

Commendation for saving energy activity

Promotion of Solar Energy
subsidy system or mediating installable roof

Promotion of beneficial use of factory exhaust heat
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(3) Mitigation measures in the waste and wastewater

Waste and wastewater are sources of methane and CO, emissions as in
landfills and waste transportation, and reduction of GHGs require the reduction of
waste and wastewater amount generated. In order to do so, BMA endeavors to
introduce upgraded technologies and facilities for waste management and
wastewater treatment, and at the same time, promote the reduction of generated

amount by separation of waste etc.

Solid Waste Management

Wastewater Management
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Table: Comparison of GHG emission in future in different scenarios in 2020 in the waste and wastewater
sector

Unit million t-CO, e

Waste and 0.20
wastewater < “ed “ (-4.06%)

GHG emission in 2013 and BAU emission and mitigation targets in 2020 in the waste and wastewater sector

4,550,000 4,934,746 4,729,963
ton-CO,e ton-CO,e ton-CO,e

-4.06% '

1 |

2013 2020 BAU 2020 Target

GHG emission in 2013

GHG emissions in 2013 are calculated based mostly on the actual activity data of 2013 related to waste
management and wastewater treatment activities by BMA. Such data includes daily amount of municipal solid
waste generated and volume of wastewater discharged in Bangkok, waste and wastewater composition, amount
of electricity consumption by related plants and facilities, amount of fuel used for transportation, etc., many of
which are taken from official statistical data or recorded data of 2013.

BAU emission in 2020
BAU emissions of 2020 are estimated based on the abovementioned 2013 GHG emissions data taking into
consideration the BMA's future plans and policies related to waste management and wastewater treatment as

well as expected population growth in Bangkok.

GHG emission in 2020 with mitigation actions implemented
Emissions in 2020 are calculated by deducting aggregated amount GHG emission reduction by all
mitigation actions listed in the Master Plan from the above BAU emissions of 2020. Expected amount of GHG

emission reduction from each mitigation measure is individually calculated using a suitable methodology.

Executive Summary of the Bangkok Master Plan on Climate Change 2013-2023 [B&01



All of the above calculation methodologies were selected with reference to the Volume 5 Waste,

2006 IPCC Guidelines for National Greenhouse Gas Inventories.

By enhancing public awareness and partnership through public relations and campaigns, BMA
will develop a mode of solid waste management in its office. Also, in order to promote waste
separation at source, the private sector, citizens, and NGOs/community organizations are encouraged
to join such activities. At the same time, enforcement of laws and regulations and providing

incentives should be considered for further advancing waste reduction.

For the wastewater treatment, it is important to avoid methane generation from wastewater
itself as well as reducing energy use at treatment plants. In order to implement these measures,
consideration on upgrading infrastructure as well as introducing management measures should be

introduced together, thus increase the effectiveness and efficiency of these measures.
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The below measures are proposed for implementing under the Master Plan. In case of the waste and

wastewater sector, measures have sorted out along with their treatment process. (see the colored figures on the

tables).

1. Waste generation > :;‘\AV::::S::‘I,I"etgttlizrr\‘ > 3. Itr:teeartn':'eee‘lta te > 4. Final disposal >

Figure Categorization of mitigation measures according to basic flow of solid waste management

Table Mitigation measures for solid waste management sub-sector

1. Waste generation 1.1 Promoting participation on waste reduction and separation at source
1.2 Reducing the amount of plastic waste

2. Waste collection and . . . .
transportation 2.1 Improving fuel efficiency of waste collection and transportation system

3. Intermediate treatment 3.1 Promoting utilization of organic waste
3.2 Constructing waste-to-energy incineration facility
3.3 Constructing Waste segregation plant

4. Final disposal 4.1 Installing environment- friendly landfill system

1. Wastewater 2. Wastewater 3. Wastewater 4, Sludge 5. Water
generation collection treatment treatment reuse

Figure Categorization of mitigation measures according to basic flow of wastewater treatment

Table Mitigation measures for the wastewater treatment sub-sector

1. Wastewater generation 1.1 Promoting reduction of water usage at house
1.2 Promoting collection of wastewater tariff

2. Wastewater collection 2.1 Feasibility study for construction of separated sewerage collection system
2.2 Implementing separated sewerage collection system
2.3 Constructing separated sewerage collection system

3. Wastewater treatment 3.1 Improving operation and equipment of existing WWTPs
3.2 Constructing new energy efficient WWTPs

4. Sludge treatment 4.1 Promoting utilization of sludge

5. Water reuse 5.1 Promoting water reuse
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(4) Mitigation measures in the green urban development sector
Green urban development provides many co-benefits of mitigation
actions. By expanding green areas, itincreases the amenity and attractiveness
of the city. Also, measures such as green roof tops have additional benefits
of helping the reduction of energy use. For this sector, BMA will make
efforts in its parks, but it is also important that private land owners should

participate in such actions.

Table: Comparison of GHG emission in future in different scenarios in 2020 in the green urban planning
sector

Unit million t-CO, e

Green urban 0.004

planning -0.045 -0.045 -0.049 (+8.89%)
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GHG emission in 2013 and BAU emission and mitigation targets
in 2020 in the green urban planning sector

-45,232 -45,232 -49,279
ton-COze ton-COze ton-COZe
+8.89%
2013 2020 BAU 2020 Target

GHG emission in 2013

Current GHG absorption is calculated by multiplying activity data such
as number of planted trees by absorption factor per tree. Activity data such
as number of planted trees is measured by district office and is compiled
as statistical data by public park office in department of environment in
BMA.

BAU emission in 2020
In BAU setting, number of trees planted in BMA controlled area is
assumed to be kept due to the proper maintenance by BMA. BAU value of

CO, absorption is similar to CO, absorption of year 2013.

GHG emission in 2020 with mitigation actions implemented

Mitigation target of GHG absorption in year 2020 is estimated in 5
measures (Increasing new public parks, Increasing new green areas in
publicareas, Planting new trees along roadside areas, Increasing the Biotope
Area Factor (BAF) in private lands, Mangrove reforestation) based on the

implementing plan for green urban planning using the bottom up approach

In BMA areas, there are several part areas, which provide not only
amenity of Bangkok citizens but also functions as CO, sink as well as
mitigating urban heating areas. It is extremely important for BMA to maintain
these areas and continue to provide such environmental functions. Also, it
is expected that planting trees in the park area, so that absorption of carbon

will increase.
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However, actions only at BMA part areas may have quite limited effects, it is also important that
participation by citizens and the private sector in expanding green area is crucial. For promoting this, it may be
useful to organize campaign activities, as well as introducing incentives to increase Biotope Area Factor (BAF) in

private land.

Increasing the Biotope Area Facto (BAF) in private land

Sﬂiﬂdauﬁuﬁﬁﬁumu‘lﬁtﬁaﬂgné’iulaﬁ’
(Biotope Are=Jactor 38 BAF)

wumhdurulaieugnauld
lﬁﬁaaﬂdw%’aaaz@mmﬁuﬁ’m

> 50%

OSR

OSR muufazUseannisituselesinny

Source: BMA

The below measures are proposed under the Master Plan for implementation.

category No. Measure
1 Increasing new green areas (Public parks)
2 Increasing new green areas (Public area)
Quantitative measures 3 Planting new trees along roadside areas
4 Increasing the Biotope Area Factor(BAF) in private land
5  Reforestation mangroves
6  Well-managing & maintaining of planted trees
Qualitative measures 7  Rooftop greening and wall greening
8  Public awareness campaign
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Details

No. Measure short/mid term long term
(2016-2018) (2019-2023)
1 Increasing new green areas 1.Construction of 5 middle/large 1.Construction of 10 middle/large
(Public Parks) scale new public parks (79.08 acres)® scale new public parks (177.93

acres, 1.58-68.80 acres /park)
2 Increasing new green areas 1.Planting new young trees at public 1.Planting new young trees at

(Public Area) area (government office, public public area (government office,
schools, public hospitals, temples) public schools, public hospitals,
790.80 acres temples) 1,383.90 acres

2. It is based on “One community one park” project and “One school one
park” project.
3.Encouraging the involved district offices to build the pocket parks

3 Planting new trees along  1.Planting 100 new trees per year along 40 roadsides that set back 2m
roadside areas including increasing new young trees between existing trees following
the Open Space Plan on the Bangkok Comprehensive Plan 2013
2.Establishing the competition on the concept of “Green Road” among
district office

4 Increasing the Biotope 1. Increasing Green Area by BAF law 1. Increasing Green Area by BAF law
Area Factor(BAF) in private enforcement enforcement
land (totally 139.18 acres) in 2016-2018  (totally 251.08 acres) in 2019 — 2023

2.Developing BAF database in GIS base and improving record of BAF
database in short/mid term
3.100% of permitted building construction will have BAF in their area in
long term

-Promoting new planting on private area expected to be implemented in
the development project along the Bangkok Comprehensive Plan.

-Advertising the concept of Biotope Area Factor to related stakeholders
and citizens

-Encouraging the provision of Biotope Area in governmental buildings

5 Reforestation mangroves 1.Planning mangrove trees: 19.77 1. Planning mangrove trees: 19.77

acresin 2018 acres /year, totally 98.85 acres in
2019-2023
2.Promoting increase of new mangrove areas with cooperation with major
companies
3.Promoting the campaign for tree distribution(1 time/year, 10,000 trees/
time)
4.Seeding, nursing or producing mangrove trees
6  Well-managing & 1.Maintaining 100% of existing public parks and public
maintaining of planted area(governmental offices, public schools, public hospitals, temples,
trees mangroves)

2.Looking after and maintaining planted trees in routine job done by
Public Park Office

3.Training the involved staff on “how to correctly look after and maintain
planted trees”

31 rai equals to 1,600 square metres (40 m x 40 m) or 0.3954 acres.
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-
7  Rooftop greening and wall 1.Promotion rooftop greening and wall greening on government and
greening private area, with pilot project on “Rooftop and wall greening “ by Public
Park Office
-Studying the appropriate model for good practice and the appropriate
standard related to design guideline, standard drawing

-Rooftop greening and wall greening will be set as incentive measure in
the Bangkok Comprehensive Plan in long term

8  Public awareness 1. Promoting the public awareness campaign to children, student, and
campaign citizens with tree distribution(300,000 trees/year) to citizens in event
-Recruiting the volunteers (50 persons/year) for looking after, preserving
and maintaining the green area, and training them.
-Encouraging the citizens, communities and land owners to preserve any
Huge Trees in their areas
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(5) Adaptation measures

Bangkok is situated on the floodplains of the Chao Phraya River and
subjected to the tides of the sea which results in trapped water from
rainfall (flooding) and subjected to the tides of the sea. Together with land
subsidence problem arise from withdrawal of groundwater, the area
trapped water from rainfall which then causes the overflow from the
river. In addition, withdrawal of groundwater is also a cause of land
subsidence in the area. It is expected that with climate change the
vulnerability of Bangkok will increase in future, which may cause large
scale of economic and social losses. As one of the priority areas of
adaptation measures, BMA will take short term (1-3 years), midterm
(3-5 years) and long term (5-10years) of actions, to prevent, minimizing
impacts, and change and constructinfrastructures. Such includes expanding
retention areas, developing flood management information system with

link to other sectors such as road constructions.
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Around areas faced with the Gulf of Thailand, coastal erosion is an existing and future
threats especially those residents living around. To stop erosion and prevent disasters, BMA
plans to construction of stone dykes and evacuation roads and at the same time, and

develop hazard maps .

Draughtand saline intrusions are also occurring and BMA needs respond these extreme
and slow onset events. Measures like conducting public awareness to citizens to save water
use, as well as implementing drought management plan are included as part of the

comprehensive measures.
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The below measures are proposed under the Master Plan for implementation. In the adaptation area,

flooding, coastal erosion, and drought and saline intrusion are main areas of response.

1 Flooding
Ti [ . .
'”Te Scale Adaptation level Adaptation measure
of impact
Shortterm  Level 1 1. Strengthening measures for retention areas e.g., construct and
1-3 years Prevention improve temporary retention basins (BMA et al., 2009)

2. Dredging of drainage channels
3. Installing drainage pumps

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

5. Constructing 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 1.Providing catchment area to store water and reduce volume of
Minimizing impacts flood water flow rate

2.Ensuring feed for livestock (NESDB et al., 2013)

3.Designating evacuation areas (MOEJ, 2010) with appropriate
facilities/equipment

4.Developing disaster evacuation plan and revise the plan as
necessary

5.Developing emergency preparedness plan
6.Strengthening emergency communications (BMA et al., 2009)
7.Promoting people’s participation to maintain community canal

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

9.Establishing “Flood Aid Units” which are ready to help promptly and

thoroughly

10.Compensating for damaged farmland and properties
Level 3 1.Coordinating with government/related organizations/neighboring
Chang and provinces to develop agreement on flood water management
Reconstruction 2.Formulating business continuity plans (VIOEJ, 2010)

3.Providing financial support during inundation period
(NESDB et al., 2013)
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1

Time scale
of impact

Midterm
3-5 years

Adaptation level

Level 1
Prevention

Level 2
Minimizing impacts

Level 3
Change and
Reconstruction

Flooding
Adaptation measure

1.Continuing the implementation according to the plan
2.Constructing community-based small scale retention pond

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

4.Developing Ayutthaya bypass channel regulation

5.0perating existing dams effectively and revise dam water
management plan as appropriate

6.Constructing and elevate outer ring road as alternative for
transportation during flood

7.Providing alternative power source and power transmission lines of
drainage system

8.Constructing flood proof buildings (BMA et al., 2009)

9.Effectively utilizing existing flood protection facilities and
extending their lifetime via regular maintenance (MOEJ, 2008)

1.Establishing flood hazard maps

Improving accuracy of weather forecast and upgrade
monitoring and warning systems (MOEJ, 2008)

2.Developing flood management information system with link to
other sectors e.g., planting schedule

3.Establishing guidelines for flood control facilities operation

4.Enforcing law on land use and adopt integrated land use planning
e.g., prohibit construction in flood prone area

5.Implementing intervention measure in agricultural sector when
appropriate (NESDB et al., 2013)

6.Developing emergency preparedness plans
(BMA et al., 2009)

7Providing more catchment areas
8.Relocating housing in flood prone areas
1.Utilizing urban planning measures

2.Conducting research and develop countermeasures
technologies (MOEJ, 2010)
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1

Time scale
of impact

Long term
5-10 years

Long term
5-10 years

2

Time scale
of impact

Short term
1-3 years

Flooding

Adaptation level Adaptation measure
Level 1 1. Continuing the implementation of Flood Prevention Plans
Prevention
Level 2 1. Continuing the implementation of Flood Prevention Plans
Minimizing impacts 2.Ensuring operational guidelines for flood control facilities
3.Enforcing law on land use and integrated land use planning (BMA
et al,, 2009)
4.lmproving flood management information system (NESDB et al.,
2013)
5.Upgrading monitoring and warning systems (MOEJ, 2008)
Level 3 1.Continuing the implementation of plans
Change and Recon—@ 2.Providing government sponsored flood insurance (for areas outside
struction of flood protection facilities) (BMA et al., 2009)
3.Establishing funds and subsidies for post disaster restoration
(MOEJ, 2008)
4.Conducting research and develop countermeasures
technologies (MOEJ, 2010)
Coastal erosion
Adaptation level Adaptation measure
Level 1 1.Constructing temporary coastal area protection fence (Bamboo)
Prevention 2.Improvement of dike system (BMA et al., 2009)
Level 2 1.Promoting people’s knowledge on benefits of mangrove forest
Minimizing impacts and its conservation

2.Promoting mangrove forest plantation
3.Developing emergency preparedness plans (BMA, et al., 2009)

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

Level 3 1.Setting clear goal for coastal area protection measures and
Change and ReconstrucL%] develop action plan accordingly
tion 2.Setting up joint committee of stakeholders to develop the coastal

area management master plan by adopting integrated coastal zone
management approach (MOEJ, 2008)
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2

Time scale
of impact

Midterm
3-5 years

Long term
5-10 years

Adaptation level

Level 1
Prevention

Level 2
Minimizing impacts

Level 3
Change and
Reconstruction

Level 1
Prevention

Level 2
Minimizing impacts

Level 3
Change and
Reconstruction

Coastal erosion
Adaptation measure

1.Constructing permanent coastal erosion defense wall (Stone dike)

2.Maintaining and improve coastal area protection facilities
(MOEJ, 2008 and MOEJ, 2010)

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

4.Designing proper wastewater discharge

1.Prohibitng and restrict construction in high risk zones
(MOEJ, 2008)

2.Enforcing law on land and fisheries and enhance the role of
communities in coastal protection tasks

3.Improving coastal ecosystem to ensure coastal stability and to
maintain existing capacity in supporting food security.

4.Rehabilitating mangrove forest along the shoreline of Bang
KhunThian (The World Bank, 2010)

5.Relocating community from high risk zones
6.Developing integrated land use plan
7.Initiating and develop hazard maps

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

9.Coastal Monitoring Center

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

11.0perating harbor/port

1.Implementing integrated coastal zone management according to
the plan (MOEJ, 2008)

2.Conducting research and develop countermeasure technologies
(MOEJ, 2010)

1.Implementing integrated coastal zone management according to
the plan

1.Implementing integrated coastal zone management according to
the plan

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

3.Implementing integrated land use plan
4.Upgrading monitoring system (MOEJ, 2008)

1.Implementing integrated coastal zone management according to
the plan

2.Conducting research and develop countermeasure technologies
(MOEJ, 2010)
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3

Time scale
of impact

Short term
1-3 years

Midterm
3-5 years

Long term
5-10 years

42

Adaptation level

Level 1
Prevention

Level 2
Minimizing impacts

Level 3
Change and
Reconstruction

Level 1
Prevention

Level 2
Minimizing impacts

Level 3
Change and
Reconstruction

Level 1
Prevention

Level 2
Minimizing impacts

Level 3
Change and
Reconstruction

Draught and Saline Intrusion
Adaptation measure

1.The drought cannot be prevented as Bangkok situated at the end
of the river area; and Bangkok is dependent on water from the
north and weather

1.Expanding water supply service area

2.Constructing small water reservoirs

3.Supplying water from other sources/areas

4.Promoting water conservation measures, use water efficiently

5.Develop drought management and emergency preparedness
plans and monitoring system

6.Strengthening emergency communications (BMA et al., 2009)

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

1.Cooperate with government units and concerned agencies to
plan for water allocation

1.Implementing drought management plan

2.Drought hazard map

3.Implementing water and energy conservation measures
4.Planting trees (BMA et al., 2000)

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

6.Developing warning and monitoring systems
(MOEJ, 2008)

1.Implementing drought management plan

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

1.Implementing drought management plans with proper
monitoring and warning systems (MOEJ, 2008)

2Implementing integrated land use planning
3 Implement water and energy conservation measures
4 Planting trees

1.Establishing funds and subsidies for post-disaster recovery (MOEJ,
2008)

2 Implementing measures as planned

3.Conducting research and develop countermeasures technologies
(MOEJ, 2010)
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7. Institutional arrangement for implementing the Master Plan

In order to implement, monitor and evaluate the progress of the Bangkok Master Plan on Climate Change,

the Institutional Arrangement will be set up consisting of (1) Steering Committee, (2) Working Group, (3) Task

Forces, (4) BMA Secretariat and (5) External Partners, as described in the below chart.

Institutional arrangement for implementing the Master Plan

Steering Committee

«To provide overall guidance, and review to the activities of drafting a Master Plan and capacity
development in policy aspect, such as monitoring and evaluation (M&E) and measurement ,report, and
verification(MRV) as mechanism of PDCA(Cycle of the Project)

« To receive report on the progress of project activities periodically by the Working Group

Working Group

- To discuss technical matters related to implementing
the Master Plan and capacity development activities,

based on works by the 5 Task Forces

- To coordinate and ensure consistency and integration

of work across the 5 Task Forces

BMA Secretariat

« Focal point for external

communication

« Core of overall coordination. Coordinates inter-departmental
work, including reporting process
« Propose activities on knowledge development of climate change

—>

External partners

Local consultants

« Support for data collection
and calculation etc

Transport
Task Force

Energy
Task Force

Waste & Wastewater
Task Force

Urban Green Planning
Task Force

Adaptation
Task Force

« Collect activity data / information related mitigation and adaptation
« Propose mitigation and adaptation actions
« Conduct outreach activities in respective sectors etc

Domestic counterpart

Domestic counterpart

Domestic counterpart

Tx

Domestic counterpart

Tx

Domestic counterpart

- Based on discussion by the Steering Committee, domestic counterparts are invited to collaborate with
respective BMA department s, regarding data collection, outreach etc. (working level officials are expected)

In order to enhance the institutional capacity to mainstream climate change concern and implement the

Master Plan, BMA will consider strengthening of their administrative structure, such as establishing division

officially in charge of climate change and global environmental affairs.
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8. Monitoring and evaluation (M&E) and measurement, reporting, and verification (MRV)

The progress on the implementation of the Master Plan will be monitored and evaluated according to the
institutional arrangement in the above chart, by collecting reports indicating baseline indicators and end of
project/measure indicators for measures contained in the sectors. As to measures in the mitigation sectors, the
reports should also contain baseline indicator of project and end of project/measure indicator for MRV. For these
procedures, the tools (formats) of assessing M&E and MRV will be used. For respective measures, specific action
plans or project documents will be prepared, and M&E and MRV will also be further elaborated, based on the
framework consideration provided as below, and the main document. For the structure of the M&E and MRV,

as well as the tools (formats), see the full text of the Master Plan.

Monitoring and Evaluation through the institutional arrangement

| Steering Committee

Consolidated

| BMA Secretariat _ Report

Working Group | H External partners

BMA Secretariat ‘

Local consultants

Transport Energy Waste & Wastewater Urban Green Planning Adaptatlon
Task Force Task Force Task Force Task Force Task Force

Ege Ege g g g
( Measwres ) ( Measures ) ( Measures ) ( Measures | ( Measures |

44| Executive Summary of the Bangkok Master Plan on Climate Change 2013-2023



9. Roadmap forimplementation

The Bangkok Master Plan on Climate Change 2013-2023 expects key milestones during the implementation.
The drafting of the Master Plan was conducted from March 2013 through July 2015, supported by the JICA
Technical Cooperation Project on Bangkok Master Plan on Climate Change 2013-2023. During the same period,
especially in early and middle of 2015, preliminary implementation of activities was started. Upon the completion
and approval of the Master Plan by the BMA Governor, the full implementation is expected to be completed by
the end of the fiscal year 2023.

In order to keep the right track of the implementation, and provide useful feedback of lesson learned, the
regular monitoring and evaluation (M&E) is conducted. Also for more substantial improvement of the situation,
such as addition of sectors, strengthening of the institutional arrangement, the 5-year comprehensive review
will be conducted. The first comprehensive review will be conducted in the year 2018, for the period of 2013
through 2017, and the final comprehensive review will be conducted in 2024, that will cover not only the period
of 2018 through 2023, but also the whole implementation period. Also regular and comprehensive M&E will be
information resources of proposal for enhancement of work. Other than these continuous efforts to conduct
capacity development of BMA officials and its stakeholders should be done. For the implementation of the

Master Plan, a further detailed implementation plan will be developed.

— P\

L Drafting the MP Governors’ Approval

2 Preliminary -
implementation

3 Full implementation
Regular M&E | ] | ] | [ [ [

5 Comprehensive

6 Proposals of
enhancement

7 Others (e.g. capacity

development) Il B B B == B BB I BB BB BN NN
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10. Capacity building and outreach

(1) Capacity - building and outreach for BMA Officials
(Individual level)

Capacity building and outreach for BMA Officials play a critical
role to maintain and strengthen the basis of implementing the
Master Plan. For this reason, BMA should positively utilize internal
and external opportunities for capacity building. Through the
implementation of the Master Plan, BMA will consider how to
mainstream climate change into their policy and administrative

work and take appropriate measures for them.

(2) Capacity - building of the institution of BMA
(Institutional level)

Institutional capacity-building is vital to steady and sound
implementation of the Master Plan. Based on the institutional
arrangement created in the earlier stage, it is expected that
capacity to mainstream climate change issues within the BMA
operation, smooth internal communications and coordination, and
systems for M&E and MRV should be strengthened.
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Capacity building and outreach

(3) Capacity-building and outreach for relevant
stakeholders (Society level)

It is also important that BMA should conduct and promote
capacity-building and outreach for relevant stakeholders, as a part
of the implementation of the Master Plan. In conducting such
activities, itisimportant to explore collaborators in the government,
civil society, and the private sector, including academia, NGOs,
international organizations and other stakeholders, drawing
experiences from other local governments, such as the City of

Yokohama.

(4) Inter-city cooperation among ASEAN cities

As a leading mega city in Southeast Asia, BMA will cooperate
with other ASEAN cities by sharing and transferring its knowledge
and experiences of preparing and implementing the Master Plan.
Such cooperation should also be participated by partners such as
the City of Yokohama or other cities and urban development

partners.

|
Cooperation with
ASEAN cities

—

Master Plan

/Society level (citizens and the private sector)

Awareness is raised and actively participate in implementation of the

/Institutional level

/Individual level(BMA officials)

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

KPIan.

BMA strengthen itsimplementation arrangement, based on Collaborative work on
the Steering Committee, the Working Group, the Task :Zgli‘;:’::c?erlgc"mate
Forces, and the Secretariat. Coordination will be done development with BMA
smoothly.

/1

= |4

N

Participate in SC, and
provide policy and
technical advices

sau3sIuIW Juawuianob jeuoneN rey

/S

+ Guide on ways ansdmeasns of how to
renew knowledge of GHG quantification
and adaptation

+ Strengthen capacity for communication
* Provide training methods thru TOT

+ Support Master Plan developmé
development

+ Build impmentation arrangmen
+ Elaborate GLs and other docume

+ Share useful experiences from Ja and others

Other partners
(other cities and development partners)

Local consultants Approaches by outreach activities
(newsletter, seminars etc)
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Advisor

1 Mr. Jumpol Sumpaopol Deputy Governor of Bangkok

2 Dr. Supachai Tantikom Adviser to Governor of Bangkok

3 Mr. Banjong Sukdee Deputy Permanent Secretary for BMA

4 Mr. Suwaporn Chermrungsee Director General, Department of Environment

5 Ms. Suwanna Jungrungrueng Deputy Director General, Department of Environment
6 Mr. Apiruch Thadussadee Deputy Director General, Department of Environment
7 Mr. Shuichi lkeda Chief Representative, JICA Thailand Office

Editorial Team

1 Ms. Siriporn Piyanawin Director of Air Quality and Noise Management Division

2 Act.Sub.Lt.Wiruch Tanchanapradit Chief of Environmental Impact Study and Analysis Sub-Division
3 Mr. Jarupong Pengglieng Chief of Vehicle Emission Control Sub-Division

4 Ms. Supaporn Kittiwarodom Environmentalist

5 Ms. Panyalaln Thawonrat Environmentalist

6 Ms.Thanaporn Kemdang Environmentalist

7 Ms. Natnares Macharoen Environmentalist

8 Ms. Yanee Kaewprasit Environmentalist

9 Mr. Makoto Kato JICA Technical Cooperation Project Team Leader
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1 |

2013 2020 BAU 2020 Target
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IPCC (Volume 5 Waste, 2006 IPCC Guidelines for National Greenhouse Gas Inventories )
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Increasing the Biotope Area Facto (BAF) in private land

Y ' L A% = o v o v Yy
ansdununndurulainaugnauld
(Biotope Area Factor #39 BAF)

€

=

wnthdusulmiveUgnaulyd

=

liidpnindesasinduvoaiuning

> 50%
OSR
OSR muwsazUsznnnsTdusleviiinu
Source: BMA
wnsmsfinansiilumssduansfannasnmsiiaueliluwmuutduns
IR aeiy WINTNT

1 mafiwauassazlungunnuiuns
AMsNLNUNER BN LN

1MINIRUTI nsugnauldniuuuiau

A WON

AMSILNUNUNELEIY (Biotope Area Factor; BAF) Tuiifuvesionasuy
msugnimneiau
nsguasnwsulingdeylvn

WINTNISRIAUNTN NsdESUaIUNaIAT Lasiunedided

Ao

Msa5193ndtinvesUseanwulunSIUNUN DD

co ~N O U,

32 swowasUanSugUSMS IsoMsdmMIILUILUNNSLINWUMIUAS S1RosMSIUAEUINa0aMWATOMEA W.A. 2556-2566



UIRMINIT

nsiiNaIans sz ly
NIVNNUAUAT

ddd

& & A
m’iL‘WiJ‘WUV]aLEU EJ’]IUWUW
GHRRRIH

nsUgneuldniuuuauu

ASLNNNUNUNTUENY
(Biotope Area Factor;
BAF) lufifuvpaanwu

nsugnUnneiau

mIguadnunsuliindeglv

=
9

a
INYALLRYR

Srurdu/naNg STy

@ 2559-2561) @ 2562-2566)
LM3neaie@uasIszvuln 1ANINeEIEIANsSUEYUIANGNY/
nany/Ingjunials 5 waas (vadtui Toggusaslvgd 10 wnie (sauiud 450 15
200 5) PYAIUIUR 4-174 15/19A9)
1. msvUgnnanduliilunuiiansisae 1. nsUgnnansuliilununansisas
(mmifﬂﬂiﬁ 15a58usUIa B (mmiﬂ’]ﬂiﬁ 15a58usgUa B
Isqwmmas%ma wazdn sauuf Isawmmaﬁma wazdn SauNud
2,000 15) 3,500 13)

2.1A59N15 “1 Yuyy -1 @uans1sae” wae 1asenis “1 lsalSeu -1 @
A15150us” .
3. nMsnsziubidinnuafiierdesasisauuaEn

1. msUgnauldivai 100 dustel naeauuIaul 40 ag Iuwumvavaamu 2
AT 'ﬁmmmimemmulmummlﬁmmmuaa LR Lanafilas (Open
space Plan) Y8R dae3auNJUNNUNILAT W.A1.2556

2. M3InUsEMALUIAALLITTe “auudilsn” syrinesdrdnauee

1. mmﬁmﬁuﬁﬁﬁm@mm BAF# 1. maﬁmﬁuﬁ?ﬁ@mmjmm BAF i
nguraneiviun (sauiun 352 19) Tu nguneiivue (sauiui 635 13) Tud
U 2559-2561 2562-2566

2. msdavigiutoyan BAF Tusuuuudeyassuuansaumaniiaians
(Geographic Information System; GIS) wagn1sUuUgINsUUngudaya
BAF (unuszevdu/nan)
3. onensyvdaiilaiuaynymeaiaazsiow] BAF (unuszozend)
—msauuauﬁlmmi‘daﬂmu"l,i’ﬂ,%ﬂuwuwLaﬂ%ummuiﬂidmsaaﬂaﬂaﬁw
Tyl Fafumsiiiunadeimuniadlessiungammamuns
-nslawanuuaAnvesituiiindusiu (BAF) ungiiduieides uasdssumu
il o
-msnsgdulvEnsiuNuTihSusy (BAF) luenasaasy

1. msUgnlitnmeiau: fui 50 15ty 1.asugnlstnmeiau: suia 50 15/
U 2561 warsauilu 250 13 lugael 2562-2566

2. ﬂ?ﬁﬁuUﬁUUﬂ’]SLWMWUV}U’]%WEJLﬁ'LlG]’JEJﬂ’J’]iJi’JiJiJaﬂUUiHWUUU’]
3. ﬂ’]iﬁUUﬁUUﬂ’]iﬁmﬁ\‘iﬂﬂlﬁ/iﬂﬂ’]iﬂaﬂ 1 ﬂi\‘l/ﬂ iae 10,000 mu/mq
4. ﬂ’l'ﬁLW’]leIa(ﬂWUﬁ miaumaﬂa’ﬂ,u %'ﬁ@ﬂ']i‘lJEJ’WEJWU'DELNU’]‘U’WEJLau

Lsumsdamssuliusmuasisny wasiuiiansisussiomn (911501
$5 lafousguia Tsmeruiasy In uasiuiithneiaw)

2. maguasnn waasanmduliiiugniu Tnesmusllunssnumes
adnnuauassie | -

3. M3tneusumThImRgItenneiuIdnsgua/asanmsulinugnaiy

siEvuasUaInSUUSMS  TAsoMSYRMIIUILUNNSOINWUMUAS SoamsIUaaulavamunloima w.f. 2556-2566 |88



MsdLEsNAIUNaIR war  Lsatuayunsaiaundinasiunediden ’luwumaqmmﬁ uay
Munsdien onwu Tnglilasanstnges “nsaneeundimuasiunidifeor” vos
dtinauaIuans e .
-MSANWIAURUU AW AL LwamuJuLLmiJﬁﬁ’aﬁﬁ wazlfifuumsgu du
WUINNITOBALUY
-MsasNEIuTRInLarMundderszgnimunduinnsnisydlavedlude
ruadadiessIungnnumuas Tussezen)

8 msa%’wﬁmﬁwﬁmmﬂ ‘ 1. ﬂﬁiaﬁuauuﬁaﬂiiMimiaﬁa§ﬁa%maﬂﬁﬁimuLLﬂ'Lemw TnBgU kagUsevu
Uszmwulunsidiuiiudia  vhld ’lumsumusmﬂammu‘lu (300,000 #/T)
e -ANsIRaUsHREELAS (50 AW/A) Lwaﬂu.a u,avausﬂw wuwamm

-MINTLAUUTEYIVU YUY LLauL’WUaawﬂﬂmuiﬂwﬂsﬂmﬂuwumaamu



11R5N15N1SUSUAD



(5) mmmsmsﬂ%’uéﬁ

fmmwwmmmaamnmmwaumeLﬁnwsum wazUszaudutym
'«fﬂmLamuawqLmaiamuflmmﬂumifﬂmaumawWﬂﬂﬁiﬁuuﬂmumwﬂw
uammﬂuwwmumm LLawLuaLﬂmmaumaumaqmwﬂ,uﬂdwmmi‘]wmm
vhudesnds ummmmsmwLuammiL‘UaauLLanaﬂamwmmmﬂmm
L‘invmwaqmqmwmmuﬂimaﬂmmua quawu LLavaqmaimﬂﬂmmam
Lawmmw%m}LLaumﬂumeu Luaqmﬂ{]mmmmmLﬂuﬁmmmmmm
TNNNTNIFUTURL NINFANHUUATINNUNUA TN TUTURA
Tnoudseenidu 3 spzaoiu Tdun svovdu (1-3 U) szeznans (3-5 U) uas
sverem (5-10 T) 1nsnnsnisUsuimaniiasaedleaiu w’%aamwammu
mammaimmﬂ13°LJTuUiﬂmaamawumuiwmmvazu Ca! mmwmwumum
Miaﬂ’]i’l’miu‘UU‘UE]llaLWE)R]@ﬂ’]iWWI’JiW]SJﬂ’]iL‘UE]ZJG]E]ﬂUVI‘IJ’JEN']uE]‘LWl
Aetos wunsadnuu

86 swowasUanSuYUSMS [soMsdRMIILUILUNNSLINWUMIUAS S1RoeMSIUAEUINa0aMWATOMEA W.f. 2556-2566



Msinwnzeiausnaeilne ﬁuLﬂuﬂmmﬁwuﬁluﬂ%ﬂ’uuaummdwm%mmsmm
%u‘luamﬂm%wymNamamimsaﬂmmmaqﬂiy%wuwmﬂﬂmﬁL’Jmuu LWE]{jENﬂuﬂ'ﬁﬂ@L‘(j’]u“U’l
EJ@L‘W@JLGm ﬂiqmwumumuLLmuwa“aiNmawu WioL a0 UL BN TONNHAY A LN

K4

‘wumamna

amzdoudsaznsynarvesifududymingammumuasdaassounsouudly lnad
1193N5IUNITUSUM WU mMsiiuaunsentinvesUszurulilduiegausyndanazandung
ANULAHUNITIANITAUUAS

senuasUansugusms TnsomsdmMiluuIuNNSLINWUMUAS S1RoeMsIUaaUIlavamwNiome w.A. 2556-2566 |87



Tumunnsnismsusustuunuustiunlainsdndenusenulamiianusdiu 3 Ussinu de dviam ns
Amwnzyneils wazdoudaarnisgnaivesdnhy wnsnsnisusuidmsulgmainanuansluniseiuans

1 Y9193
9393871999 o v o v o
SEAUNITUSUNN 11015015U5UN7
NANTLNU
Sreydu AU 1 1. 1asMSEENANLTUS BTN WU deadwuazUsuusaveiini
1-3 9 AsUBany I (NNY. haLAMY, 2552)

2.9AADNNNITUIBUN
3.AnAuATesguUIesEUILIN

4.Usuugenunsnl/degnadavaUseynuuuaidn wu Usegul Weulndu
usiu (auy. uazaug, 2556)

5. ﬂ@ﬂi’]\‘iiuUU‘{]@\‘iﬂUU’WI’m (U amua‘um Uiuﬁﬁﬂ L“UE]‘LJﬂU'Ll’W]’JlI E)Illﬂﬂ
L‘LJ“LJG]U) WN?”UU&HU@UHWL%N’]”&M WU LUEIWANIUNNLEDN wazauas
WAIU

' 1% '
Ay o A v

SYAUN 2 LiwSgununsudiiannAULn wazanuSuianistuaveiviay

ANTAANANTIENU v . S a o u ) N a 8o
Z.T\]@Lﬁﬁ&]llLL‘Waﬂ’e]’Wi’li‘V]L‘WEN‘Waﬁ’]‘ﬂi‘UU?ﬂﬁWﬂUﬂﬁuLﬂWU’an (GILGH

AfUL,2556)

3.ﬁmumﬁm‘7jawaw (nsemsrsAamndendiiy, 2553) Milgunsal/dwuie
ANNUAZAINTLAUNZ AL

4 SavhunuenennsdiindoAtn wasuiulsunumunus iy

5. 3nunuMsesEIAINSauNSlaniay
6.La'%mﬂizﬁw%mwﬂﬂsﬁaaﬁiﬂszﬁqﬂLau (AN, 2552)

7 atvayunisiiduninannussnsulunisshvanimeaesluguoy

8Iwmwm/mwammammimwmﬂmmmmu WU mmawuaqmiaa
mﬂaiuwumammmmu mimt,aasumwmqmmm aonunsaiinving
Wuduy

9. m “wmamamaamﬂsvaummmm” mmmmlwmmmsjmaa"lmlwl
WAL

10.3N9ANBARYAINULAYUNYF NS UNAUN NI TN EAT LA NS NI T

JEAUN 3 Ldszauuiunasy/ensineiteydminlndlAssiemvuadennas
mMsidsunUatuas  SaAufIunIsIRnIsUainvian

daa%ﬁﬂmi v o o Lo o 5 R
Z.ammLLmumummmaLummaaﬁﬁﬂaa (ﬂizmmmmaaumw, 2553)

3 AAVUNEATUAYEAIUNITRUTENINT U (AU, 2556)

88l swowasUanSuYUSMS [soMsdAMIILUILUNNSLINWUMIUAS S1RosMSIUAEUINa0aMWATOMEA W.A. 2556-2566



1

PN RN
NANTYNU

WYLNAN
359

SEAUNISUSUA

U dl
SEAUN 1
AN5UB9NY

EAUN 2
ATARNANTENU

AU 3
Msasuwladuway
Aodsnalvy

Y9193
1INSNITUSUF

1A NIUUA UL E 1M BLLBY

2.@59UM ﬂ‘LJ"I“U‘Ll'WILﬁﬂi FULLTU

9

3. iﬂ‘tﬁﬂ?’]ﬂiﬁ’]ﬂ’]iﬂiuﬂ’]i’iuU’]EJ‘LHGU’eNﬂaEN/LLlI‘L!’l (fiu., 2556) WU N1Y
UW?Q?HHWL?J@Uﬂ@QﬂUU’WI’JEJ HAZNIIYNaDNARDY L‘U‘LJWLJ

4 Spvhderaundunsiiiidendes N TANTEUATATOLTE

5. lnueunilegageiuszansnm uaruTuuausunisdnnisurludeuly
Wisnga

6,neads uazenszAuauwIwIuTauUen Welfilumadenlunisvudeag
IRB Ot
7. 3AMLABINE I UNIBEBN WIOUFHAINNUY F1USUTLUUTTUNEUN

8. WAILIUINNTTUNITODNWUULALNDES19DIAITINDTBISULIN (ANY. kay
Uy, 2552)

9Isljﬁxiﬂaﬂ?ﬁqﬂ{]’e}\‘lﬂ‘Ll‘lﬂ‘Vl’JiJ‘V]ilE)EJEJEJ’N?JiJi”?W]Sﬂ']W {5H E’JWEJWEJHW{L‘ZN’M
ﬂﬁ&]ﬂ’]iU’]i\ﬁﬂU’]@S’NﬂN’]Laua (ﬂiumaqaﬂmaaumﬂu 2551)

1 Svhunuiidsstetviy (Flood hazard map)

2. ‘WGJJ‘LJ’]WN‘LILL@JUEJTU@QﬂWiWEJ’]ﬂima’]ﬂ’]ﬂ LLauﬂiUUix‘iiuUUﬂ’ﬁmWﬂ’mLLau
n1sLAaUAY (ﬂiummamnmaaum‘du 2551)

3 favinszuudeyanisdnnistvin Tnedeslesfuianssudaudug wy
MINIAINTIIZUGN

4.30Y1NUD LLwﬁflﬁm%’Umﬂﬁi’MuaUﬂiaﬁmmmﬁwmu

5. mﬂﬂ%ﬂgmmamﬂwmu LLauﬂiuaﬂm‘”lmmumﬂ‘ummwwsmms U
Funsieaaluiiuiidsateryia

6 lgumsnisunsnusslunianeasnssulunsanuunz ey @us. wazane,
2556)

7 3AYUHUNTATENANUNTDUNTAANAY (N3, UazANE, 2552)

1% v ' v
N d U o =

8.4ALNTIUNUNS UL WL

9.6neieganfuaanannivuiideisuviax
Ldavhauinsnisauiaiies

2 MM yRsuagiavinalulagamuuinsnsusui (nsensidanndes
i, 2553)

swwnuasUainsugusms TnsomsdmmilwuiunnsoINWumuAs Siroemsiuaaunlavamunionms w.A. 2556-2566 189



1 1IN

PN RALION

JEAUNISUSUGN 1IMSNITUSUF
NANTENU
ILULHN STAUN 1 Landunumuunutesiulazunlelymimnegeseiiles
5-10 U AN5UB9NY
SEAUN 2 Landunumuunutiesiulazunlalywimuedeseiiles
NSAANANTENY o ¥,
2.4 IUNIANLLLINNITAIUANLYIYIINEEATIATA
3. Jsrulinguanenislinau wasssendlduaunislonfuuuuysannis
(NNY. wasAuy, 2552)
4.5uUgsszuutayan1sdnnsunvion (auv. wagay, 2556)
5.05uUsssEuunIsAnauLarNioude (nsenswdainaeugly, 2551)
JLAUN 3 Landunumuunutiesiulazunlalymimuegeseiiles
Msasuwladway
Al 2. f\]@%ﬁ‘diuﬂ‘HﬂEJU’W]’J&J&UU&‘LJUI@EJmﬂi% (Ewduitufiuenanisyinaues
mﬂaﬂaiw/aﬂﬂmﬂamummm) ("N, uagAly, 2552)
3. 3ASUNRUNY UAZANYILABAIUNITRY mmumsﬂuﬂmmﬁa NUR
(n i“wsmmmaaumﬂu 2551)
4:‘1/Tﬁm53ﬁ°1’8|,t,azﬁwmmahiaamummmaﬂ%’uéh (NSENTIEWINFDY
il 2553)
2 ANSNNYIZVIURS
1AV L v o " .
HANSEU SEAUNITUSUNN 110150115U5UNN
Sravdu SEAUN 1 1.n9a51957 (aile) Jaatunsimwizvneiletinsiy
139 n3Ue9niu . 4 ¥
2. JUUTITEUURUAUUT (M. UazAle, 2552)
JEAUN 2 Lauasulrusssulianuitasslevivesdmneay uazniseusnyling
NSAANANTENUY Lau
2.auuayunsugniinneiay
3.4AvMuNuNTSEsENANUNTaUNSRRNIAY (MNY. UWavAy, 2552)
4.3ARANTINTUTAWIANS wazn1sEnausy (5uimslan, 2553)
JEAUN 3 Lawuad i entaudnsuunsn1slesiunsineizsngily wagdavin
MsilagulUauag LLmu‘Ugummﬁmamimialﬂmma
Aedsnalvy

2. mﬁmyﬂﬁumﬁwmmammwum L‘W@?JW/]’]LLNuLLiJU‘V]Iuﬂ’]iT\]ﬂﬂ’]iwu%
SRS T,msﬂwaﬂm'ﬁammmmwummaﬂqLL‘UUUimm'ﬁ (NSENTIAIINADY
iuUu 2551)

40] swevuasUansugusms TnsomsonrmIIuUIUNNSYINWUMUAS S1RoamsIUaaunlacanmuwnionA w.A. 2556-2566



2
YIUWIAVDY " v
AN 3EAUNITUIUR

SrEEnNae  SEAUN 1

351 AsUeany
SEAUN 2
ANSAANANTENU
SEAUTN. 3
AMlasuLUasLay
ARGERBISLEY

v d‘
P21 10 F¥AUN 1

2

A15UB9NY

SEAUN 2
N1SAANANTENU

U dl
FLAUN 3
=1
AslasuLUaILay
ARGERBISLEY

ANSANEIEYURY
UINSNITUSUR

1.n9a519MwNatoIn NNz 8 ek uUn1s (Wauu)

2. miaiﬂm LLau‘Ui‘U‘Uiﬂﬁ\‘iﬂaﬂaﬂ\mﬂa\‘muﬂ’]iﬂﬂL"?Y]JU’]EIE:]Q f‘liu‘Vli’Nﬁﬂ
Lmaammﬂu 2551 uaz 2553)

v

3, mummsauammaumaamLLmLLumLLawwumma‘ﬁa (NFeNTI9EWINE DY
anJu 2551)

4. 99NLUUNITTLUNEULEL DN LAY
Lyusazdnnan1snaaisluwanuides (nsensndandaugiy, 2551)

2, mmiﬂmgmnamumﬂﬂmm uazmsUszas wasisunumesyuuly
udesiunisinnzaeils

3. U’EU‘UNT’U‘U‘NL’Jﬁ‘ﬁ’]ﬂﬂﬂLW@iﬂ@’]ﬂ’J’]@JﬂNﬂa“UB\WﬂUﬁQLLﬁ‘”ﬂT]ll’e]ﬂll
amimmmLaiummuummummi

4.WuﬂjamwﬂwmaumuLmeaﬁlqw“quLﬁﬂu (suImslan, 2553)

5. 8180 UFIUYNIUDBNIINIVANUTLE 9GS

6.9 WLLNUﬂ’WﬂsU‘VlWLJLLUUUiMW N3

D

7550 wazdnviuauiideese

v

8 InTuNuMSIASELATIINSBUNSERNIAY (V3. wazAE, 2552)
FaUsznoususzuuiioudvain (@n., 2554) uagsEUuUNIAnAL
(nsevsndunndenduy, 2551)

9. A9AUIRAMUAD NSNS AT T8RS

Y

[

10.3ARnssusUsIAlAINS wagmsineusu (suimstan, 2553)
11.159uvi5e

1. mmummmmsmwuwnwﬂqLLuuusmmimmmu
(ﬂiymmaumaammﬂu 2551)

2.1/‘1"1mﬁ<«3,’8LLaszﬁ’@uunmv-ﬂuiaﬁmummmsﬂ%’uﬁ’a
(hsgyssdanaongyuy, 2553)

LAnduMsTanIsaNuAgIsRanuLaNY (NSensdaandeudgly, 2551)

1. @’]LHUﬂ’]iﬂﬂﬂﬁiL‘UﬁWUWU’]EJEJQLLUUUimWﬂ’]Wﬁ?ALLNu
(ﬂi”%i’lﬂﬁ\‘iLL’ma@NﬂJUu 2551)

2 FamumslAsundasszuuinaiienseysny (nvy. uazamg, 2552)
3. A IUNTIULEUNNT LG ARY
4.UFuUgesTUUNSAnAY (ﬂiwsm%umé’auﬁﬂu 2551)

1. mmumwmmswmwwmaﬁjqLLuwsmm'ﬁmmLmu
(ﬂi“wsmaumaammﬂu 2551)

2, 9N5398uas L LnAlulagnuiinsnsUSum (nSens1aanndeu
tuu, 2553)

swvuasUainsugiusms  TnsomsdnIuUILUNNSOINWUMUAS SoamsiUaaulavamunionma w.A. 2556-2566 |4



3

NN
NANTENU

JEULNAN
|
3-54

42

SEAUNISUSUA

SYAUN 1
AN5UBINU

U d‘
FLAUN 2
NNIAANANIEYIU

SEAUN 3
miLyaauLLﬂmLLaz
Aoas19lul

U d‘
SEAUN 1
A58

SYAUN 2
NNSAANANTENU

U d‘
SLAUN 3
=
AslasuLUaILay
Aaas19luy

U dl
SEAUN 1
AN5UB9NY

SEAUN 2
ATARNANTENU

U dl
SELAUN 3
=
AMslasuLUaILay
Aeas19luy

foudauaznsznaveninay

1INSNITUSUF

v
|

1. Segdaduilymaitostulals Luaqmﬂfmmwumummawﬂmmwﬁw
LLawuuazmumw"Lwammﬂwmua WAZANINOINA

1 agneiuiliusmstidsedn
v 2 3 <
2.A0ES N8 AULNVUIALAN
3 FavunlgnLay/ NN U
4atuayuanIMImMunsUsendaul uaznsidunegaliuseansnm

5. 4AYIUNUNSIASENAMUNS DN MSUNTIANITABLAY LLamimamau bbee
FEUUNTAANY

6.a3uUsEANEA MM FRENININaNAY (4., 2552)
7.30NANTTUIUTIAAINS Uagnsinausy (sunansian, 2553)

1 ‘V]’N’]‘Lﬁ’mﬂu3”‘1/1’3’1\‘]‘1/m'38\‘1’mﬂ’1ﬂ3§ LLﬁ”Vm’JE’NWUWLﬂEJ’J‘U’e]x‘]LW’E]’JNLLNUﬂWi
InaT5N

LANIUNIMULNUIANTABLAY

2 Savhunufidsatouds

3 guflunisunsmsusendniiuasnd ey

4. Ugneuldl (nnw., 2543)

5.3nRANTINIUTAWIANS wazn1sinausy (suislan, 2553)
6. 3nvhszuuieusts uasinau (nsensrsdanndendly, 2551)
LANAUNIMULNUIANTABLAY

[

2 /NTI98uas AL IWALLLaEA T ULIRTNISUSUAD (NTENTI9EWINaDY

a0

Uy, 2553)

]

LANAUNTANUBHUIANITAULAT PI8STUUFUNY WarRna ULz ay
(NFeNTIEWINTENYYY, 2551)

2. Afiunsanausulinauwuuysang
3. ANLHUNNITHIRTNISUTENRIAUILAT AU
4. Ugnenlsl

e

1. ﬁ]mmauuumu LAYAINNYIYUFBAIUNITRU mmumﬂuﬂwamaﬁuﬁ
(ﬂimswaunﬂaaumﬂu 2551)

2 SUunNIRnsANT ARl

3, YNATITULATNRIUNAIULATA1UNINTNITUSUR (NSENTIEWINTBY
a0
2y, 2553)

sEvuasUaInSUUSMS  TRSoMSYAMIIUILUNNSOINWUMIUAS SoaMsIUAaUIlavamunloimaA Ww.A. 2556-2566



7. msdnmdaulasvasiomsmouibosIGumsMUILUIUNNSOINWUMUASIRoaMSIUaauIUavanu
AUOMA W.A. 2556-2566

Tunsaufiuay feau LLazﬂszLﬁummﬁnwﬁwmmumjwnqamwammﬂi'jﬁ';stSLU?{sJuLLUmaquﬁ
917 WAL 2556-2566 xdinsineSenlasasnensineu SsUsznausie (1) Auznssunisifusazlssaiuniy
s2uil9lATIN1S Bangkok !\/\aster Plan on Climate Change 2013-2023 (Joint Coordinating Committee; JCC) (2)
ANIZYIUEIIENSTULA R B UK LU ﬂiqmwwmmmmEJmsLﬂa&JuLLUa\iamwmmmﬁ W.A. 2556-2566
(Working Group; WG) (3) ALY UTULAR D ULNUNSA NI LUN I UmATA (Task Force; TF) (4) mmammﬂﬁ
wae (5) mihorumeouen wansnuidonlosluuauds §ai

TAS9E5 19N SN UENDANTUNITATUHULLUN

AuATIANTIANULAZUSTEUAMUI2uTie1AT9N15 Bangkok Master Plan on Climate Change 2013-2023

» tonwumslunmsmuasnumLAsRsTIMLLALLIUNY wasmsTrIAnsa mEnloue Wy msenauayseiiuna (MRE) uay
M3p3I93n M5B waznsasuu (MRY) dsgntfidunalnlunsinmumssasumuipgdns PDCA

. Lwams’ms*u;wmuﬂ’num’mm'lumimLuumniimaﬂﬂﬂms ngeulnganenITunIBIuEMITUARBUUHULLILNA TNV IUAT
TenaasukUamanngionna we. 2556-2566

° ° o ] '
AENINTUDTUIGNTTVULAADULLHULLIUN
' < a
N3 mwumuns’nv’hﬂmiLﬂaﬂumlaqaquummﬂ W.fA. 2556-2566

« ilefnsaussiAnmsiiAsadesiumsdiunuaaiusuustiuny
wazAanssunsimundnen suflausyiuiuedounsunsibuam
snumailans 5 fu .

« Yssauailinsdudumeinumaiian duliainugenadeuasysannis

WiEIUAIBUDN
fheaviynis
. l:‘fJumeé’nlunﬁUs%mmu‘lumwsau Ussamunsaiduanussningdiinfieades
FBensEUINANIIIBOURANTSAEUIY s
« laueisnsTimALEUNTWRs UL asan R nnm __ VITSNYNEASINTS
LUqusumumunwmamumauan * duumuNMInNUNUTITRYALGY
MIAUIN

AMZINIUT AUNsTUES
E..II\! uua“tﬂuuninuaamnaau

. - v
AU AunsTENaTY
agedlUssRnBnvuas

mMslgndsnunadon

AU ﬁ'ﬁumzﬁ'nms
guzuasnsiiUaunde
agn9diuszBniam

AT
.. e T
fumMsIeRsiiasdilion

AMSHNTUT ALY
@ W =
msUsuAkan1siUaBULURY
anmgiiainie

« fiununndeyaiansay/uasdeyaiifedesiumsaamUdesfiuSounseanuasmsuiuda
* wWueAsNsaAn1sUdseieiSounsEanuaznsUTUR?

* genanan1saliuauluurasnnadu
M‘lj’l!li'lﬂﬂﬁﬂ.lﬂﬂit’lﬂﬂ

wwanumelulssna
dd @
NNBIVBY

wissauneludszne
dd @ a4 o
NNYIvVBN NNYAVBN

E 2

wmiwaunelulseing
fineatne

E 2

wiasrunslulseine
fiiNedes

° ﬂﬁuuﬂii‘uﬂ’]iﬂ’]ﬂ'ULLauﬂiu’d’]ﬂﬂ’)‘]&li’lﬂﬂﬁ’\]uﬂﬂ’]iiﬂ’]L‘UEULﬂ’]ﬂu‘]musuﬂUﬂ{]Uﬂﬂ’]iﬂ’]ﬂ%u‘JEN’mﬂ’]EJ‘luﬂiuWIﬂﬂLﬂEJ’J‘U’e)x‘iﬂUﬂ’]iﬂ’]Lu%'i’m‘UaQ
fmmwumuﬂﬂumimLuumuma‘| 1 ﬂ’liLﬂUi’]Ui’m‘U’a&laLLﬁ“ﬂﬂiﬂlEl’lElNaIﬂiQﬂ‘li Wudu

Tumsitmundannuannsavesesdnslumsiansdgmeiunsudsundasanmgiionnie uazsiiunsay
WHULUNN FUTNLNUAS fmmwmmumavL‘wmmmmemeaﬂmqammﬁmmmﬂmi W MIdaReaeay
Lﬂumqmimasummammﬂmﬂz:gmﬂ’1iL'UawuﬂmaqummmmmzmLmaaﬂaﬂaamﬂumqms ATUNTS
FansTudlosdus wu dledelngi Uszmﬂﬁjﬁu

sEvUasUaInSUUSMS  TAsoMSYRMIIUNILUNNSOINWUMUAS SwosmsIUaaulavamunloima w.f. 2556-2566 |48



8. msAnMuUIa:Usaduwa (M&E) 1a:msmsoodn msSidoiu msnougou (MRV)

anuimvhlumsdiununuuiuny winsfenuuasyssdiusamulasadenilddaedoud s
SN Immsmmamwmuﬁmeﬁa%”mﬁugm uaeitimdleaulasins/anasnis vesnasnsluniadiusngg
WieRnnannasnsiunsannisUanudesiadeunssanusiasnadiunenumsinmuiazsuiiunansusznay
é’wﬁa%‘?ﬂﬁugﬂﬂmqmi wazddtaideiasadulasanis/uninis dmsunszuiunsnsaia ssea
MIMmuaey (MRV) Fsaggnliiuiedosilo dmsunsamuuazusziiuna (MEE) Tngynunmsnisasinisdavinuny
UtRn1s vide Lonanslasenis FaazeSuneieneasiBenvesnisinnuiasysyiiusg Lagn1nsain Mesea
N1SMIUADY VUNTOUNITNAITUN waztenansvan dmsulaseasnuednsinauuasUssilunawasnIsniuasy
sudardesiie (sUuuy) tu aunsagléainuauusiung atuaysal

Tasedas1ansinanutazyseiliuna

AzNIIUNSANULazUTZEUAIUsuiialATINTS

| feaviynis

[—)

UMWY

ANIMUSITNTTUIRRULNULIUN
AjIMWAIMUATIRIsMsIUAsuLAENWATIBINTA W.A. 2556-2566

deauynis

—)

' sa < v
wigunddung1v99

fUsnwlasang

83U

AMUZINIUT MUNsUUES
'ﬁuwuua.,l.ﬂuunsnuaamnﬁau

AN AunslEnaenu
adsfiussAvB ez
mMslEnasunadan

AT mum:ﬂnms
vezuaznisiriauude
agadiusz@ndnm

AN
fumsesiadinsdilien

89U | F1897U | S'IEN']‘LI 5’]EN']‘LI

AU ATUUUINIG
@ @ <
n1sUsuAdamsUaEULUAY
danmgilainia

: 2

: 2

: 2

msandufanssu msandufanssu
melaupusiun melauausiun

msandufanssu
melaunuusiun=

nsAufanssy
nelaunuusiun

msandufanssu
aelaunuusiun=

) seouasUanSUYUSMS TSoMsIMIILUILUNNSLINWUMIUAS S1RoeMsIUAEUINa0aMmWOToMA W.f. 2556-2566



9. lwumsmMItGuUMU

LLmuLszwﬂqamwumum’jﬂéf’mmnﬂ?ﬁmuﬂaqaquﬁamm W.A. 2556-2566 MAN1AUATLELLIA10ININTTY
dagylinaonszeznatnidulasenis mis'wLquLL;J*UM%%stiLiJﬁwuﬂaaamwgﬁmmﬂ W.71.2556-2566 ALy
nslutsnanssrinaiteu fiunes 2556 8 nsngnan 2558 Tagldsumsatiuayuainiguadunelilasenisai
shulomeivnisves JICA slutaanandanan Instanztisdunaznansd wa. 2558 latinnsSusuduianssuos
Fuluthaud wownuwluns w@5vauysal wazIUNITORIRINGINTIYNITNTIVNLMIUAT NITANTUIUAULHULY
une auneeazudasaneludauyszana n..2566

msfnmuuazUssiiung (MRE) gnihanldlunisfiamunisafiualiduluamuun wazianmaazyiouves
Ranssw/unBsusudulsslend uenandasdinemumunuuesdsm svoy 5 T ilen1sufulamasiiums wu
naifiunAdmUfTRMs Msdaadudunsdanislassadne udu mamumusuuesdruedausn andetulud we
2561 dn¥utasl w.a. 2556-2560 warMINUIULUUBIATINASIaaTneasRntuluT .. 2567 TnsAsouaquaus
U wa. 2561 udugaszasnadiiuns msnnuuasyssdiunaily uadluidsesinuanduundsdoyadmi
nsthiaueuueUTUUsInsvha uenaniiu msfimsimundnennesyaansniglunsanmamiuas saluds
Fildlsdnde fiflmnuieades

2556 | 2557 | 2558 | 2559 | 2560 | 2561 | 2562 | 2563 | 2564 | 2565 | 2566
I A

IUEER NN M3RURNGINTTNINFUNNLIUAT

2 mMsaduNISTUAY [

3 msendunisdiugy
WUY

il ﬂn%ammuﬂimﬁuma - - - - - - - -
ield

5 AISNUNIULUUDIA _— -
571

6 ANTUBFUDLUINIG ] -
U

7 U (@UMSHAL) mE BN BN BN BN BN BN BN BN BN BN BN BN BN
ANLAIN)

SIEUAaSUAIRSUGUSMS TAsoMSTRrILUILUNNSVINWUMUAS S1RosmsIUaguIlavamunionma w.f. 2556-2566 |45



10. MSUAJLIANEMW lasmsyandwamsmIguoiu

(1) MINAUFANEAIN LAZNTHELNSAINTTUYDINTANWUUAST

NISAAUIANEAIN UAZNITINELNTUTEY1dUNUSAINTTUTD
ﬂqqmwmmumﬂ?uLﬂu{jai’l’sﬁﬂﬁ@umiﬁ%ﬁumi wazEsUAs19AIY
Wandslunsiuiuaumuusuuiun fadu NTIMNUMIUATAITATN
Tenaanigly wazneuenlunsiaudneninesding naeanis
ANTUNTAUUNULLUNT AgRATUnIEnsihussaudguinig
LU?{EJuLLUmamWQﬁmﬂ'mvi’hq'uisma WHUURURTIYNNT PEUINNTS
Asngay

(2) MINALANEAINUIATIAI N TINUVBINJUNWUVUAT

maaulaseasslunmshnuvesnsanmumuasiaudndu
Aan1saiunIIULEULUN 315Ul Tlassasislunsinau
flgnsszuuliludosduudaduazdrslinisduiunudiunng
Wasuwlasanmgilemaveshessnilunsaymuvnuasduluetng
s3U wennisernsszuunmsinnuuasssidiuna uaznis
FINULALNIUADUHANTANTUINUDE995 43

48] swwouasUansugusms TnsomsoariwuniunNnsoINWUMUAS Sinoamsidaaunavamunioma w.n. 2556-2566



(3)MSWAINANEATN KAZNTNELNTUTZUFUNUSTINTTUVDS
vihguneuan Afados

NINRUIANEAIN LaZNSMEUNTUSEENTUSAINTSUTD IR
nunewen Misrdeaiudesddylunsiidunismuunuuiune
BuduaInnnsdsgUssauauiitisitosanniisauniaiy
S§ia@mna waglenvu sataniunsfinu NGOs efnssewing
Ussna uardue mudanslivszaunmsnianigunariosdiudun wu
dleslelnani Usemadiy

(@ anusuilaszninadaslunguandeu (ASEAN)

esnenaduiiosddguesniniaeeny Tuoenidesld
nsunmuUAsIzTusiudetlungue@eu lnenmsuusdy uae
fenennus wasUsvaunisallunswieunnumien waganiuay
ANULNULLUY T8 TuANTIAINE1IAITHEIUTINANNAIARINE) 1L
odlelnenun wagdildusulunmsianniiesdy 1

ANSWRILIANSANTN BAZNISVYIYNANTITALUUIIY

FTAURIAN (Use9u UaznaLenvy) . .

(1) Fanseruuazatuasnarnuaulslulsusunsuisuasanmgionne lneduduainuauu
un ,
(@) dansmwfuanaiuainnisiiduinlasadaslalumsdiduionsunelfusuusiunsuhngs
ANUATEAng

(3) aszmiintemnuddiyresnrusuduresnmsdawiendeyauasmsiinnu Msseny msaeuniu
MnuvasdesigFounszanlungunnaviuns

Czﬁuagﬁns (3. uazmhsnuieItos) ‘)<

' =)
(1) Fnsauazasninnuduuddaseadieinsie T unukas A IuNSILWHLLIUNY AMusIileiy &
(2) WaundnenmvesyaaIns Weatuayunisatiunsniude (1) nsavmasnueslunsaine | X
(3) ARANULANNIANIUNNTATUUNLULIUNY BE9azIBen Faunrsuousinion 2
(3) InTENNTLUIUNSWALLENANTEINSUNTAAAIYN N1331891U NsaeUnIY (Wil Fuilasienisideuuas §'
V9INNT31891U) VosAansTUieAiun1InNte 3. anngiieniea =
(@) wiuasadnanwlunisadnuar Shviasetneiftumhsnuaeusn (11Asg AANYY =
wazUszan i) "
2.
o v oy oA (]
ﬂmuqﬂmni (IMUNYBINTUNNNNIUAT) “
(1) Fansanaiuaimundneawiunsiuasuulasaninglennidlunins ey sudueaznssunisiiiu
semadiu udinsnenesnslumsuiladym uavUszauelasinig
(2) Wnlauszirumanaiirvesnsannisainisuandaseiwisounszanuaznisusu Bangkok Master Plan on
fuazanunsatirUsnule Climate Change
(3) anunsaniusauTatazdnnisteyananssumeliunuutiunT vesngannumIuns 2-13-2023 \ielimuugi
(@ annsadeasivgidmsnluinunadafifeidesiunisiutsuulamaningd muuleneuasInnig
BRI LR NAVHRE _
(5) annsandudihmsdudunuiumsiasudasanngfionneliiuypainslu

Q’aﬁmn‘gamwumuﬂﬂﬁ j j /

- wugthuuimensiannauslunis + ATUAYUMITRILUNULIUN I
Uszdiunisuaeeinizounsyanuasnisusum « Widuugihuwmensaniuau
- Wiuanuausalunisdoans - mMsdemsunuiduulEiia
- dnwTenIsn1eusy Training on trainers H1UANENTINNIMAUKAZUTZAW

- wanwasuuszaunisaliulseine

A
warUsenAaue

yiN89UUY MNeates .
(ANFUTDTEAULEIBILAZAIALINTL) fEnwnlasens MIHNPUNTFA515002
(avisned nsduaun Wudu)

SEUasUAnSUGUSMS TAsoMsdRMIuUILUNNSLINWUMUAS S1RoaMSIUGaUIlavamuniome w.A. 2556-2566 |40



AnzNUINEN

N

A

—_

R

N R DN

WILUNG FUNING
wwAndy duRnul
WIPUTIAN VA
WEAINT 1INSIE
WNFITIN 9591509
WEDATT ATI9YY)

U1BYBI BLARY

U9ASNS Yyruniu

A3 35Y AuvusUIsivg
WA LitainFes
wNaan1Insal Anfalsny
wisandugydan 011553
UNEANITUNT HWULAY
WNANIAIFTUSA U NATeY

UEIYIa wWUIZANS

P18ulnle Nle

FRIINTIVNIINTUNNAUNIUAT
SIS
TRUARANTUNNUMIUAT
fewsmsdindaunndey
sesffemnemsdiindanaden
A

S99BNUILNTETNFINADY

Y o 6 1 =l 1 dl 1
o1usn1sesrnIsAuTmileTEinsUsEmATe sty (ICA)
Ainanulszmealne

HE118N1INDIIANITAMAINDINIAAL LA
Fvihnguanunwiuagiiesginansenuaanndes
WIMTINGUNUATUANTEIINGUN LY
Tnirn1saandeutiuynis
tivmsdanadesujifing
fninnsdsnndouufifng
tivmsaanadesujifing
tnivmsaanadeujinng

PN LATINI TR ULLUN )

48] swowasUARSUYUSMIS [SOMSHMIILUILUNNSLINWUMIUAS S1AoeMsIUAEUINa0aMWATOMEA W.A. 2556-2566



	Appendices
	(1)-2-4 付属資料（TF materials of WG）
	(1)-2-5 付属資料（TF materials of WG)
	(1)-3 付属資料(Teaching materials)
	(1)-4 付属資料(Roll ups)
	(1)-5-1 付属資料(ES_JICA_ENG)
	(1)-5-2 付属資料(ES_JICA_ENG)
	(1)-6-1 付属資料(ES_JICA_TH)
	(1)-6-2 付属資料(ES_JICA_TH)


