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Climate change affects people around the world
including Thailand in terms of economy, society and
environment, people’s well-being. For the water
sector, climate change affects the quantity and
quality of water, intensity of increase in precipitation
while rainfall pattern is more variable. It also increases
the risk of extreme weather events and water-related
disasters, such as flash floods and more severe
flood as well as a longer period of hot and dry
seasons.

Although efforts to keep global warming at 1.5
degrees Celsius will be successful, some of the
effects of climate change will remain. According to
Thailand’s climate risk data by the World Bank Group
(2021), the number of people affected by severe
flood could increase by more than 2 million by 2035-
2044, and coastal flood could affect another 2.4
million people by 2070-2100. Therefore, preparing
for and adapting to the impacts of climate change
is necessary, especially the preparation of plans and
policies Including climate change adaptation

measures related to Thailand’s water sector.
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Office of the National Water Resources(ONWR)
has recognized the need for climate change
preparedness and has identified climate change and
ecosystem-based adaptation as one of the factors
that must be considered in revising the 20-Year
Water Resources Management Master Plan, and in
collaboration with the Deutsche Gesellschaft for
Internationale Zusammenarbeit (GIZ) GmbH under
the water project — Thai - German Climate Programme
(TGCP-Water) and various other cooperation
agencies and experts to develop support framework
for the development of river basin master plan in
response to climate change and the application of
Ecosystem-based Adaptation (EbA) measures.
Training has been provided for river basin committee,
related agencies and stakeholders involved in the
development of river basin master plan, piloting at
Yom River Basin and Sakae Krang River Basin and
creating a toolbox to disseminate knowledge and
expand the results to other river basins across the
country.

Knowledge support framework towards river
basin planning in response to climate change and
Ecosystem-based Adaptation has been implemented
both in the form of training courses and E-learning
materials on Atingi under the name “Climate-
Sensitive River Basin Master Planning Guideline.”
In addition, a set of guidebook has been produced
both in the form of a toolbox and an e-toolbox on

Atingi.
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Toolbox in the box set consists of 5 guidebooks:

1) Guidelines for Climate-Sensitive River Basin
Master Plan (RBMP) Development Process, produced
by Asst. Prof. Dr. Pongsak Suthinon, an expert and
lecturer in the Department of Water Resources
Engineering, Faculty of Engineering, Chulalongkorn
University

2) Guidebook for Climate Risk and Vulnerability
Assessment, developed by the Hydro Informatics
Institute

3) Guidebook for the Design and Implementation
of Ecosystem-based Adaptation Measures in River
Basins of Thailand, developed by the International
Union for Conservation of Nature (IUCN)

4) Ecosystem-based Adaptation Code of Practice
(EbA CoP) Compendium for Thai water sector,
developed by Thailand Environment Institute.

The linkage of the river basin master plan in
response to climate change and toolbox is explained
in Figure 1.

Other supporting tools, registration process can
be found on Atingi, where for e-learning and access
to the e-toolbox are described in Section 3 of this
guidebook.

Responding to climate change requires knowledge,
understanding and cooperation from many parties.
ONWR sincerely hopes that this toolbox will be
useful and help to support water management that
is ready, prevents and reduces risks of climate

change.
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Executive Summary

Guideline for Climate-Sensitive
River Basin Master Plan
Development Process

Asst. Prof. Dr. Pongsak Suttinon

1. Background

The challenges in managing water resources in
Thailand in recent years have become more complex
due to increasing demand for water, rapid
urbanization, land use change, and long-standing
urban water management systems, as well as
expansion of irrigation areas and irrigation
infrastructure. It is also affected by the changing
weather conditions.

Thailand ranks 9th on the list of countries most
affected by extreme weather events in the past two
decades. Climate change continues to cause the
change in water cycles and extreme weather,
directly affecting the amount of surface water and
groundwater and subsequently affecting the
possibility of flooding and drought. It appears that
the severity of floods and droughts is increasing
every year and is expected to become more severe
in the next 25 years and will have a significant impact
on the livelihoods of people in the basin. Therefore,
climate change on water resources must be taken
seriously in the process of developing and reviewing

the River Basin Master Plan.



drinanunineginsinuinAsaniulaseng
Fruni melFunuanudanelne-iasiugunng
iwlasuulasanwnfiannia (Thai - German Climate
Programme — Water, TGCP- Water) ALTUNNTIAY
AIANTANNTINNBIEMINNLTEInATRLE 29U (GI2)
IfAsAufmansenuananiazniaasuunlag
anngienialuilaqiudenisuTnisinnisg
m?wmmﬁﬂmL@Wﬂ:aﬂwﬁlﬂmzﬁmjuﬁﬂ Fatiny
AalFanvhafouual fiAnnsdnriunuuaLga
meldnnsfasuutlasaningfianniaieliiin
ponadlaluFasnisusunsdanianinaansin
LLLYTNINIT waznsiudaseniailaauula
ANTNNBINA sauTansdanathednaiusziy
lunTzuaunITIuNUg NN Tnanuanyszidu
msdfusadensilasuulasanmgfionialiidn
AUWHULNINNTLEMNIdAnineInTLh 20T uag
Tanistsnifuman Ralasanmgfeneuas
anunsnilunisLunlnieaunumsiamsgani
e lUgunundunguindeaziounausiainis
vasgaimelFanalliuiueuiasanadudouyas
mslasuutlasanngieniAnazaudednis
Tuiuiiquiniflugesey

2. 20quUs:davA nauIunKuy
na:wanna1a310:lasu

= a eada ' S

ANeuulIRUNARN VN EINe T AT -
NIUNNTRNUNIUNTINURUNTUTMN AR Tq 3N
wazlaglanizedigainedaalunisdnyin
LHukNUNguiatudfudseaeaziiiauese
ADILNITUNTNINEINTUIMITR AN BUUIU]TH

e dsj Y o o g: aa 4 s
aduiilaliAuuzinduneuwazasnisdiniy
NNTYTUINITHANTENUANNITIUREULUAIENIN
nRaMARBNNIRAWILATL UL TauNuL LN gan
P A vy a

Inguuanaiauelunilignedeainuuanianig
Anviunukdunginndegluilaqiuuaznuili
nsilasundasaningiieniadngulauneuas
WNUNULBINATT

12

Office of The National Water Resources in
cooperation with the Thai - German Climate
Programme — Water (TGCP- Water); operated by
the German Agency for International Cooperation
(Gl2), who foresees the impact of current climate
change on water resource management, especially
at the river basin level. Therefore, a guideline on
a Climate-Sensitive River Basin Master Plan
Development Process has been developed to create
an understanding of integrated water resource
management and adaptation to climate change,
including systematic water management in the river
basin planning process by mainstreaming climate
change adaptation issues into the 20-Year Water
Resources Management Master Plan and use the
results of climate change and situation assessment
to improve river basin management planning. This
is to lead a River Basin Master Plan, which reflects
the needs of the river basin under the uncertainty
and complexity of climate change and concrete

river basin needs.

2. Objectives, Target Audience
and Results

This guideline is intended to assist River Basin
Committee in planning river basin management and
in particular, to assist in the development of the
revised River Basin Master Plan to be presented to
the Office of the National Water Resources. This
guideline provides guidance, procedures and
methods for mainstreaming the impacts of climate
change on the development and improvement
of the River Basin Master Plan. The approach
presented here is based on the existing River Basin
Master Plan approach and adds the dimension of
climate change to government policies and

programs.
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Target audience for the guideline includes:

1) Policy agency responsible for setting policies
and formulating strategies as well as responsible for
allocating the budget for the management of the
country’s water resources. This includes senior
decision makers, financial agency, and government
officials responsible for mainstreaming climate
change adaptation into national policy.

2) Implementation agency, including the river
basin committee, government stakeholders, NGOs
(civil society, academia, business and industry,
general public and local communities, and the
media) and environmental development agencies,
development and poverty reduction agencies at
national and river basin levels

This guideline is expected to help Thai water
sector stakeholders improve the methods and
processes of developing a River Basin Master Plan,
which will lead to a River Basin Master Plan
that reflects the needs of the river basin under
climate change. This includes the collaboration of
stakeholders in the implementation of Integrated
Water Resources Management (IWRM) and climate
change adaptation in the river basin master plan

development process.
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3. Process of developing
a Climate-Sensitive River Basin
Master Plan

The process of developing the River Basin
Master Plan and action plan should take sufficient
time for effective scientific and participatory
processes. In this case, it will take approximately
19 months. Such process will be centered at the
Office of The National Water Resources and the
River Basin Committee to review and improve the
process, including facilitating consultations with
stakeholders and the public, as well as technical
and scientific experts to ensure that relevant
stakeholders are able to contribute appropriately
to the planning/improvement of the River Basin
Master Plan. This is because participation and
communication with stakeholders are essential to
building trust between all parties and mutual
understanding of key issues.

There are 6 main steps and 17 sub-steps in the
process of developing an integrated River Basin
Master Plan, as shown in Figure 1, and details of
each step are summarized as follows:

1) Review the River Basin Master Plan and
river basin status — assessment of current status
will be conducted, result from implementation in last
planning cycle will be reviewed, preliminary gaps will

be analyzed.
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2) Climate Risk and Vulnerability Assessment:
CRVA - to assess risks and analyze guidelines,
measures and actions needed to develop the River
Basin Master Plan by analyzing the spatial risks in
the river basin from information system, which shows
the results of the flood and drought risk area
assessment conducted by Hydro Informatics Institute
(HIl) and GIZ through website https://bit.ly/3GIGOMN.

Information system manual can be studied and

downloaded from website https://drive.hii.or.th/s/
axKL85ecgJbedl n#pdiviewer.

Data on climate risk and vulnerability
assessment for all major river basins in Thailand
should be developed from a central authority and
circulate among the River Basin Committee from a
central database for consistency and accuracy of
information. This includes enhancing the
knowledge and understanding of risk and
vulnerability assessment to the River Basin
Committee so that they can proceed with this

process correctly and in a consistent manner.
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3) River basin scenario assessment that
reflects future of the river basin — Based on
impacts of climate change on hydrological factors,
a range of expected or possible basin development
scenarios will be explored and will guide the
formulation of the Climate-Sensitive Integrated
Water Resources Management (CS-IWRM)-based
basin development strategy. Future development of
the future scene must come from free participation
between government agencies, researchers and
stakeholders. Through this participative process, the
process of creating a scene that reflects future of
the river basin creates a platform for dialogue among
stakeholders to look at possible future of the river
pasin and find guidelines for making the right
decisions.

4) Formulating vision, purpose, and strategy
for river basin development according to
the principles of Integrated Water Resource
Management — Current basin development
strategy will be reviewed and may be revised to
reflect a shared vision and strategy of how water
and related resources in the basin could be
developed in sustainable manner under impact of
climate change. The result will guide the formulation

of action plan.
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5) Development of action plan - include
development projects, adaptation measures and
non-structural projects, which support river basin
management. Those projects can be prioritized in
transparent manner. The River Basin Master Plan
will only come to fruition if it is implemented through
a series of activities, adaptation measures and
projects that respond to the vision, goals, objectives
and strategies of the river basin that have been
agreed by stakeholders. The action plan summarizes
the activities. The key productivity needed to be
achieved in the milestones, responsibility and the
resources needed to achieve the river basin strategy.

6) Monitoring, Evaluation, Reporting and
Learning (MERL) Framework — established to
assess the effectiveness of river basin plan and
action plan and allow relevant stakeholders to
adjust their approach in response to new information

and knowledge.
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Step 5 Development of Action Plan [13th month - 17th month]

Step 5.1 Coordinate Step 5.2 Conduct an

with government initial check on plan
agencies and local redundancy, and
administrative analyze and screen to
organizations, present see that it is in
plans / action plans accordance with the
for consideration issues, the strategy

and sub-plans set up

in Step 4

Step 5.3 Organize
the 5th workshop

Step 5.4 Organize the
6th workshop with
with the Provincial river basin level
Water Resources stakeholders to
Subcommittee in the consider the overview
Basin to prioritize and of the River Basin
assess readiness of Master Plan frame-
the project work and the
proposed action plan

for budget allocation

T

-

Step 4.1

River Basin Committee’s Secretariat collects a
summary of information obtained from Step 1.3 to
conduct the 3rd workshop with stakeholder groups

to define vision, goals and objectives of river basin

Master Plan in 6 aspects [9th month - 12th month]

~

Step 4 Define objectives, goals and overall strategies of the River Basin Water Resources Management

Step 4.2

Organize the 4th workshop to jointly formulate
river basin management strategies under 6
strategic frameworks under the 20-Year Water

Resources Management Master Plan

J

-
/]\

Step 6 Monitoring,
Evaluation, Reporting
and Learning
(MERL) framework
established [18th
month - 19th month]

Step 3 River basin scenario assessment
[4th month - 8th month]

Step 3.3 Organize the Step 3.2 Study and

2nd workshop on the research scenarios
analysis of impact on that reflect the future
various dimension of of the river basin
scenarios and identify using mathematical
approaches to manage models

problems with

stakeholder groups

-

\

Step 3.1 Organize Step 2.2 Provides an

the 1st workshop analysis of river basin
with river basin area risks from climate
stakeholders to change to be used
create a scenario of as a supplementary
the future of the information with river

river basin basin status and area

problems

Step 2 Climate Risk and Vulnerability
Assessment (CRVA) [3rd month]

~

Step 2.1 Spatial
risk analysis in the
river basin from

the information
system showed the
assessment results

of flood and drought

risk areas

J

Step 1.1 Understand Step 1.2 Collect

the approaches and information and
objectives of analyze situation and
developing an —> issues, and measure
integrated River Basin the effectiveness
Master Plan for of river basin

climate change management

-

- from the

Step 1 Review of River Basin Master Plan and state of basin

Step 1.3 Measure Step 1.4 Collect

achievement of river information on
basin management strategic plans for
-» provinces in river
implementation of basin, strategic plan
existing River Basin for provincial cluster
Master Plan and development and
action plan corresponding sector

development plan

9

~

Step 1.5 Collect
river basin situation
issues and prepare
a river basin situation

report

J

Figure 1 Integrated River Basin Master Plan development process taking into account climate change
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4. Component and content of the
River Basin Master Plan

The River Basin Master Plan defines the goals
of the river basin, leading to more detailed
objectives and subsequently leading to action plan
development. The overall structure of the River
Basin Master Plan is linked to the 6 strategies under
the 20-Year Water Resources Management Master
Plan.

The key components of the River Basin Master
Plan are:

Chapter 1 Introduction — This chapter explains
the importance, background and importance of the
River Basin Master Plan development.

Chapter 2 Situation assessment relating to
water resources management — Provides an
overview of sector development direction under the
national strategy and water development framework;
development direction at the regional level and
connection with development issues, situations, and
changing trends of the country affecting river basin
resource management

Chapter 3 River basin situations and problems
- This chapter provides general information about
the river basin; past, present and future situations
of the river basin

Chapter 4 River basin assessment and
scenario planning — Contents in this chapter will
cover assessment of the degree of uncertainty to
which water management impact the broader social
and economic development and scenario planning
for the river basin to identify plausible scenarios
reflecting different futures, plan interventions and
evaluate which measures are feasible and resilient

to future change.
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Chapter 5 River basin resource management
master plan — Covers the river basin vision,
objectives and goals. The river basin vision will set
out the intent of the River Basin Master Plan and
will be considered in alignment with the current
national economic and social development plan,
provincial cluster development plan and provincial
development plan. The contents of this chapter will
cover:

¢ Vision Statement — describes the desired future

for the river basin and provides a basis for

planning during the plan period

* Principles, goals and objectives outlining future

needs of the river basin

Chapter 6 River basin strategic plan and
action plan - Strategic plan and implementation
of projects or measures in the basin plan are
defined under the 6 strategies for water resources
management guided by the 20-Year Water Resources
Management Master Plan. Project implementation
and measures will be linked to and align with results
from river basin assessment and planning scenarios.

Chapter 7 Monitoring and reporting — This
chapter should cover the monitoring framework for
operational monitoring, compliance monitoring and
strategic monitoring. A good reporting system should
be transparent and reliable to build confidence in
the River Basin Master Plan for cooperating partners
and engaged stakeholders.

Chapter 8 Conclusion and recommendations
- This chapter will summarize key aspects of the River
Basin Master Plan and provides recommendation
including possible barriers for action and solutions.

Appendix - The appendix will be a supplement
to the main document providing information
supporting the development of the watershed

master plan.
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5. Improvement guideline for
the River Basin Master Plan
development guideline
Improvement to the current river basin master
plan and action plan development process guidelines
can be used as a starting point for an integrated
river basin planning process that is resilient to climate
change, and can be implemented according to the
following strategies:
¢ Mainstream climate change adaptation to 20-
year water resources management master plan
implementation
e Use climate projections and scenarios to
improve river basin management planning
e Use ongoing research and adaptation to
increase knowledge at river basin scale
e Collect appropriate data to improve decision
making and develop a sound adaptation
strategy
¢ Increase capacities, raise awareness, educate
and the training on climate change impacts in
the river basin
e Mainstream climate change into national
budgets
Mainstreaming climate change adaptation into
policy and planning related to water resource at
river basin level will create long-term sustainability

and strengthen resilience in Thailand’s water sector.
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Executive Summary

Climate Risk

and Vulnerability
Assessment Guidebook
Study area: Yom River Basin
and Sakae Krang River Basin

Hydro-Informatics Institute (HII)

1. Background and importance
(HII)

Climate change stimulates Thailand in danger
from the variability of weather conditions and
continually more severe weather conditions.
Management of water resources at the river basin
level must understand the concept of Climate-
sensitive Integrated Water Resource Management.
Therefore, it is essential to have Climate Risk and
Vulnerability Assessment (CRVA) at the river basin
level to find approaches to reduce the risks of climate

change impacts.
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Climate Risk and Vulnerability Assessment is the
process of defining nature, size or extent of the risk
by analyzing the resulting hazard. This includes
assessment of exposure, vulnerability, and ability of
communities to cope with potential hazards and
forecast the impact on life, property, livelihood and
environment. It is an analysis of probability of the
disaster impact in a particular area by analyzing the
composition of the risk, consisting of hazard,
exposure and vulnerability, which is useful in planning
for systematic risk management. It is an important
basis to support river basin management planning
and setting up measures to cope the climate change
impacts. These include ecosystem-based adaptation
(EbA) measures that responds to the potential impacts
of future climate change.

The ONWR and GIZ recognize the importance
and necessity of enhancing knowledge and skills
for agencies and stakeholders to be aware of the
importance and to understand climate risk and
vulnerability assessment methods to use in
development of the River Basin Master Plan to
prevent and reduce risks under climate change.
Therefore, cooperation has been made with the
Hydro Informatics Institute (Public Organization) to
conduct Climate Risk and Vulnerability Assessment
(CRVA) and Cause-Impact Chains for Risk-informed
and Climate-sensitive River Basin Master Plans: Yom
and Sakae Krang River Basins. CRVA Guidebook
has been developed as a tool for learning, building
understanding of the CRVA conceptual framework,
knowing the process of analyzing the risk of flood
and drought in the river basin from climate change,
being able to systematically link and sequence
cause and effect problems, and leading to the
application to define appropriate measures for further

development of the River Basin Master Plan.
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2. Objectives, target group and
expected result

Climate Risk and Vulnerability Assessment or
CRVA Guidebook aims to be used by stakeholders
involved in the development of the River Basin
Master Plan and related agencies as a guideline to
study and develop the cause-impact chain and
assess the risk and vulnerability from climate change
in other river basins, and the result from CRVA can
be further used in river basin planning for cope with

climate change.

3. Climate Risk and Vulnerability
Assessment Process

Climate Risk and Vulnerability Assessment
is analysis of risk components, consisting of
hazard, exposure and vulnerability through
multiple stakeholders’ and locals’ involvements
to collect causes and factors causing disaster,
factors affected by floods or droughts in the river
basin, i.e. living conditions, society, property, and
buildings and critical infrastructures, including
environment of the river basin area.

CRVA development process in river basin area
use basic principles from abroad to improve and
extend to suit the context of Thailand, consisting of

the following 8 steps:
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1) Risk assessment Preparation, i.e. collect
data on condition of the area and/or condition of
natural disaster that has occurred, set goals of the
risk assessment, define scope of the assessment,
brainstorm sessions with experts and local
representatives. Here, scope of the analysis has
been defined for 2 issues: flood and drought, and
finally, action planning.

2) Cause-impact chain development is to
identify causes and identify potential impacts of
climate, and identify the underlying factors of the
IPCC AR5 definition of risk components:

® Hazard consists of factors related to climate,

affecting flood and drought, taking into account

suitability for Thailand

¢ Vulnerability consists of factors related to

sensitivity of social-ecological systems (SES),

and social competence

e Exposure consists of exposing factors or

exposure to risks

3) Risk component indicators identification
and selection — the procedure for selecting 67 flood
risk components and 66 drought risk components
is as follows:

e Selection of hazard indicators such as extreme

rain index, precipitation data and temperature

for analysis of current extreme weather index or

historical period (B.E.2524 — 2557) (year 1981-

2014) can be collected from the Meteorological

Department. For future precipitation and

temperature data from B.E.2558-2582 (year

2015-2039), it can be calculated from global

climate models from the CMCC-ESM2 and

EC-Earth3 models that has corrected data

discrepancies and considered future scenarios

from the Representative Concentration Pathways

(RCP), with the Shared Socioeconomic Pathways

(SSP) by selecting the SSP245 and SSP585
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cases, which are moderate and high greenhouse
gas emissions cases, respectively.
e Selection of vulnerability and exposure
indicators — exposure indicators are divided into
two sub-components: sensitivity such as slope,
urban areas in flood prone, economic areas
affected by floods, number of households in
flooded areas, etc.; and sensitivity such as
forest fertility, natural canal system’s drainage
ability, soil drainage condition, etc., which will
have exposure indicators that can be predicted
in the future, such as agricultural products.

¢ |nspection whether indicators are sufficiently

specific and development of indicators list for

each risk component

4) Data Collection and Manipulation i.e.
collection of current data, both quantitative and
qualitative, with at least details at sub-district /
sub-basin level in order to be able to accurately
describe or confirm problem condition of the area
such as basic geographic information, climate
data, environmental information, socio-economic
information, local government area data — this is by
collecting data from government agencies and the
gist is facts in areas such as adaptability based on
additional stakeholder surveys.

5) Metric to non metric indicators conversion
is a statistical operation in which indicators with
different units become the same standard — this
consists of defining size of the measurement and
converting indicators to non-metric to be on the
same standard normal scale, which converts
indicators’ unit to be in form of standard score

between 0 and 1.
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6) Weighing calculation and indicators
aggregation is a weighting of indicators under each
risk elements and combining their scores to
obtain Composite indicators (Cls) for risk element
representation, i.e. total hazard indicators, total
exposure indicators and total vulnerability indicator.

7) Risk elements aggregation into Single
Composite Indicator is a method that combines 3
components: hazard, exposure and vulherability,
otherwise known as the Single Composite Indicator,
can analyze using an arithmetic weighted mean
based on the IPCC ARb risk concept.

8) Risk assessment outcome presentation
and interpretation is the display of analysis result
in map format and value of the risk element can be
represented as a spiderweb diagram to show the
cause and fundamental factors of each risk
element, which can then be used in river basin

planning in response to risk components in the area.

4. Flood and drought risk
assessment result displaying
system in Yom River Basin and
Sakae Krang River Basin

CRVA result of Yom River Basin and Sakae Krang
River Basin has shown components of hazard,
exposure and vulnerability, and risk index ranging
from 0-1 is presented in map format color coded
based on defined value, i.e. lighter shades (low
values) to darker shades (high values) are divided
into 5 levels: very low, low, medium, high, and very
high. CRVA result is presented through web-based
application illustrating risk assessment result for flood
and drought prone area in Yom River Basin and
Sakae Krang River Basin through website (https:/

shorturl.asia/gonMK). This system divides the results

of area analysis into 2 formats: by administrative

boundary at provincial level and at district level, and
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by boundary of the sub-basin of both river basins.
There are two types of risk assessment display
system: 1) flood and drought risk element index 2)
flood and drought risk index — with 3 key risk
components being used: hazard, exposure and
vulnerability, including a system to display graphs,
tables and maps to make it easier to understand.
In addition to assessing risks in the current situation,
there is also risk assessment result of future climate
change scenarios over the years (B.E. 2558-2580)
(year 2015-2037), moderate greenhouse gas
emission case (SSP245) and high emission case
(SSP585).

5. Recommendations and

considerations for conducting

CRVA

Recommendations in conducting CRVA are:
¢ Indicators defined must be diverse and can
be used to assess all issues. Selection of risk
component indicators should go through
a process that screen indicators from stakeholders’
brainstorming. Facts surveying process in the
area for indicators development should have an
appropriate area distribution (upper-middle-
bottom of river basin), equal sectoral distribution
(government, citizens, farmers and entrepreneurs)
and must screen respondents who are
genuinely involved. Principles derived from this
study can be used as an extended standard for

risk assessment in other river basin areas.
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¢ Define the right number of indicators that’s
not redundant, but able to reflect all dimensions
of risk; additionally, define and select clear
samples to prevent work redundancy and
reduce conflicts between community and

working group

Consideration issues are:
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e Care should be taken when defining and
interpreting score values, especially in the
adaptability group as the score in each
indicator is often negative, i.e. the higher the
score, the higher the risk. However, adaptive
component that is the subcomponent of
vulnerability has opposite values, i.e. the higher
the ability to adapt, the lower the risk.

e Value from the assessment, whether it’s
hazard, exposure, vulnerability or risk cannot be
compared between river basins because score
analysis considers only district and sub-basin
levels, and scores from O-1 in order of high-low
of indicators in each sub-area in the river basin.
Therefore, the assessment results can only be
compared within the same basin.

e Site surveying should be coordinated with
local governments and community leaders to

prevent conflicts.
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Executive Summary

Guidebook for the Design
and Implementation of
Ecosystem-based Adaptation
Measures in River Basins

in Thailand

International Union for
Conservation of Nature (IUCN)

1. Background and importance
Thailand is one of most vulnerable countries in
the world to the impacts of climate change. The
country’s long coastline, densely populated urban
areas and high dependency on agriculture in rural
areas increase the potential impacts of climate
change to both biodiversity and society. Over the
last 40 years, Thailand has experienced an increase
in temperature, coupled with changes in rainfall
patterns, leading to impacts on water availability for
ecosystems, agriculture and household use.
Historically, the Thai government has relied on
grey infrastructure, such as concrete dams, weirs,
and bank reinforcements, to minimize the extent
and impact of flooding and drought in river basins
throughout the country. While grey infrastructure has
been successful to some extent, it often requires
high costs for maintenance over time, and has
adverse impacts on ecosystem services and

biodiversity.
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There is now an increasing recognition at the
national level that a healthy natural environment is
key for supporting human quality of life through the
provision of ecosystem services. Thus, development
partners and conservation organisations are
progressively shifting away from traditional
development approaches, and beginning to integrate
the conservation, management and restoration of
ecosystems into their work to address societal
challenges. This approach is now widely referred
to as Nature-based Solutions and has been shown
to have multiple benefits for both society and
biodiversity at the local and global scales.

Ecosystem services form the basis of any
Nature-based Solution. The Millennium Ecosystem
Assessment defines ecosystem services as the
benefits people obtain from ecosystems. Ecosystem
services are divided into 4 categories: provisioning
services, including the products obtained from
ecosystems, such as food (including fisheries),
water, fibre and fuel; regulating services, including
the services that ecosystems provide by acting as
regulators such as water regulation, water purification
and disease control; cultural services, including the
non-material benefits people obtain from contact
with ecosystems, such as aesthetic, spiritual and
psychological benefits, and supporting services, the
ecosystem services that are necessary for the
production of all other ecosystem services such as
nutrient cycling and soil formation, which maintain
the conditions for life on Earth.

Nature-based Solutions (NbS) can help to
strengthen the provision of ecosystem services. NbS
are defined as “actions to protect, sustainably
manage, and restore natural and modified
ecosystems that address societal challenges
effectively and adaptively, simultaneously providing

human well-being and biodiversity benefits.”
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NbS acts as an umbrella term for a wide range
of more specific approaches that all use approaches
of restoring, protecting and managing ecosystems
to address societal challenges. This Guidebook will
focus on Ecosystem-based Adaptation (EbA), a type
of NbS designed to tackle climate change induced
threats, particularly for the water sector.

There is a wide range of opportunities to
conserve, manage and restore ecosystems from the
headwaters of the river, to the river’'s mouth, that
can strengthen the resilience of communities to
water-related climate threats in Thailand.

EbA approaches can be implemented as
individual approaches, but should ideally form part
of a basin-wide strategy on integrated water and
climate change or disaster risk management, with
a set of policy, financial and technical approaches
that are complementary and mutually reinforcing.
Some examples of EbA for water sector include:
the maintenance or restoration of forest cover in
head water areas; re-meandering in the mainstream;
removal of barriers to restore an environmental flow;
floodplain and wetlands restoration and management
and the restoration of coastal wetlands and

mangroves.
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In Thailand, the national government has
designated the Office of Natural Resources and
Environmental Policy and Planning (ONEP) to be
directly responsible for climate change action. This
provides a focal group of government experts and
leaders who are developing policies and regulatory
frameworks to support the design, implementation
and monitoring of EbA. Led by ONEP and the Office
of National Water Resources (ONWR), Thailand can
increase awareness of the benefits that EbA can
deliver in the water sector, while also promoting
cross-sectoral collaboration and policy coherence
on climate change adaptation and water, engaging
all relevant ministries, including transportation,
construction, finance, investment and disaster risk
management, among others. The development of
an inter-ministerial committee, specifically focusing
on EbA for water, could further promote and
develop policies that strengthen the integration of

NbS into national policies.

2. Objectives and target group

The Guidebook leads readers through the
continuous cycle of understanding the context for
EDA, developing and implementing measures and
monitoring, and mainstreaming the lessons learned.
There are 8 key steps in the process, all of which
aim to ensure that the EbA measures are based on
the best available data, and include local stakeholders
throughout the entire process. It is estimated that
the process will take a minimum of 18 months,
depending on the duration of monitoring and
evaluation (M&E) and the time required to integrate
the lessons learned into policy; in many cases, EbA
implementation may take place over the long-term,
so the M&E and lessons for policy could continue

well beyond 18 months.
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The guidebook was developed for the following
target user groups:

¢ River Basin Committees in each of Thailand’s

22 river basins;

e Relevant government agencies directly

responsible for water management or adjacent

natural resources and infrastructure management;
® Relevant government agencies responsible for
climate change adaptation;

¢ Individuals who are contributing to the

development of EbA measures in Thailand, e.g.

experts and stakeholders at the national or

regional level, who need to understand the
process of designing and implementing EbA for
water.

Part 1 of the Guidebook provides a background
of the development of the concept of Nature-Based
Solutions and how it links to Ecosystem-based
Adaptation. It guides the reader through several key
criteria to consider when developing NbS/EbA
approaches at local scale, introducing key EbA

approaches in river basins.
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Part 2 of the guidebook should be used
alongside both the Climate Risk Vulnerability
Assessment (CRVA) and the EbA Code of Practice
(CoP), simultaneously developed under the Thai
German Climate Programme (TGCP)-Water, to help
guide the process of implementing specific EbA
measures in river basins in Thailand. Where possible,
EbA planning and implementation teams should
include participants from the Capacity Development
Programme (CDP) on Integrated Water Resources
Management (IWRM) and Ecosystem-based
Adaptation. The CDP participants have been trained
on the history and theory of EbA, and have an
understanding of the overall global context, and can
apply this knowledge at the national and local

levels.

3. Steps for EbA development and
implementation in river basins

The eight-step process covers the following:

Step 1 includes a thorough stocktaking and
preliminary assessment of available information and
is the first step in understanding the space for EbA
in the focal area. The key outcome is an initial
problem analysis based on a comprehensive
literature review and identification of stakeholders,
the societal challenges they are facing and potential
opportunities in the focal area. During this step, the
planners and stakeholders will reach a consensus
on whether EbA is a relevant approach to address
the climate change impacts in the basin, how it will
be integrated within a broader climate change
adaptation strategy, and will begin to identify
potential EbA approaches and the appropriate
temporal and spatial scales at which to work, which

will be refined in later steps.
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Step 2 supports the development of a climate
change vulnerability assessment to understand the
current and future climate threats and vulnerable
areas. It aims to provide an in-depth understanding
of the climate risks and vulnerabilities within the
focal area. Vulnerability assessments are a key tool
to help decision-makers and planners understand
the susceptibility of a natural or human system to
damage from climatic and non-climatic threats. The
results of these assessments highlight key entry
points where implementers can direct their efforts
to address the most pressing threats to both
ecosystems and communities, thus increasing
resilience.

There are a number of vulnerability assessment
methodologies that are tailored to specific regions
and ecosystems. In Thailand, the Office of National
Water Resources in callaboration with GIZ and
the Hydro-Informatics Institute (HIl) has studied
and developed the Climate Risk and Vulnerability
Assessment (CRVA) tool, for supporting the

development of River Basin Master Plans (RBMP).

Step 3 provides guidance on mapping the key
ecosystems and ecosystem services within the focal
area to understand how ecosystem conservation,
management or restoration can help to tackle climate
issues. In this step, a qualitative rapid ecosystem
services assessment will build upon ecosystem maps
and a literature review of ecosystem services,
conducted by the project team. The assessment
will highlight: the overall importance of the
ecosystem services provided by each of the
ecosystems with the focal area, the scale of the
services and who is using them, the trends in the

ecosystem services—whether they are increasing,
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decreasing, or stable, and the pressures impacting
the trends, including climactic and non-climatic
pressures. The results of the rapid ecosystem
services assessment will highlight the key ecosystem
services that can best address the climate-related
societal challenges identified by stakeholders and
their associated ecosystems. The services that are
assessed as being most at risk, and of highest
importance to stakeholders will be prioritized.
Step 4 takes stakeholders through the process
of designing a big-picture vision for the focal area.
This vision will focus on the desired situation in the
basin, compared to the climate change threats, and
opportunities to manage, conserve and restore
ecosystems to tackle these climate threats. This is
the pivotal step between the situation analysis and
the design of EbA activities and their implementation.
The visioning step ensures that stakeholders
have a good understanding of the information
gathered to date and what it means for the area
and its future in a business as usual case and helps
stakeholders to find a consensus on what the
expectation is for the future, after implementing EbA

approaches.
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Step 5 guides project implementers in
identifying, describing and assessing the EbA
measures based on the vision and approaches
developed in Step 4, and then validating them. The
measures selected will aim to reduce climate risks
and vulnerabilities and maximise benefits for local
stakeholders and biodiversity. This step is structured
around the development of a Theory of Change and
also references the EbA Code of Practice, developed
by TEI, which provides detailed instructions on how
to design and implement pre-selected seven EbA
measures for water sector in Thailand.

Step 6 provides guidance on the development
of a Monitoring and Evaluation (M&E) framework to
support the monitoring and evaluation of the
selected measures, understand the change that the
selected EbA measures have had on the
communities and ecosystems and gauge their
effectiveness. Monitoring and evaluation is part of
an ongoing process, and measures should be
continuously evaluated throughout their lifetime, and
adjusted as needed as the ecosystem or socio-
economic conditions in the area change.

Step 7 supports the development of a step-by-
step implementation approach for each measure,
including a comprehensive cost projection. The
implementation process of EbA measures will vary
based on the measures selected. Generally, however,
there is a need to define the roles and responsibilities
of all stakeholders during the implementation process
and further detail the skills needed based on the
actual measures to be implemented. The project
team will review each measure and delegate tasks
based on the stakeholders who are best situated
to complete them. Depending on the measures
selected, this step may involve engaging outside
experts, such as engineers or other relevant

technical experts to implement the measures.
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Step 8 provides guidance on how to use the
results of the evaluation for adaptive management
and to further influence relevant policies at both the
local and national levels. In this step, the project
team and relevant government agencies will analyse
the potential policy implications of the results. This
can include, for example, documenting how the
measure supports Thailand’s Climate Change
Master Plan and other related policies on water
management in Thailand. The results of the EbA
implementation process will also be used to raise
awareness among decision-makers and build
support for the expansion and scaling-up of
Ecosystem-based Adaptation measures with River
Basin Committees, and at a global scale. Finally,
government stakeholders will draft recommendations
to influence future policy at the local, provincial and
national levels.

While implementing each of the steps,
environmental and social safeguards should be
integrated throughout the EbA process. It is
essential that Indigenous Peoples and Local
Communities (IPLCs) and other local stakeholders
are involved in each step of the process, that
negative environmental impacts are avoided or
reduced, that information is shared transparently,
and that appropriate grievance mechanisms are
established so that stakeholders can voice their
concerns at any step of the process. Another
essential component of implementing EbA is to
ensure the building of local capacity throughout the
project. This is key for promoting local buy-in and
securing the long-term success of the measures.
Finally, EbA must be mainstreamed in relevant
government agencies, policies and practices within

the basin.
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Executive Summary

Ecosystem-based Adaptation
Code of Practice Compendium
(EbA CoP) for the Thai Water Sector

Thailand Environment Institute (TEIl)

1. Background and importance

The Ecosystem-based Adaptation Code of
Practice (EbA CoP) aims to support practitioners in
Thai’s water sector to gain more knowledge and
understanding of Ecosystem-based Adaptation
measures for water sector. The CoP can be used
as a guideline to adapt EbA measure that suitable
for ecosystem and environmental settings in each
area.

Amidst climate change that causes severe
impacts to environment and global population,
Thailand is one of the countries gravely hit by the
impacts of climate change. Changes in rainfall
patterns induce flood and drought which directly
affect ecosystem and biodiversity those are normally
affected by human activities. Climate change sends
directly and extremely impacts to water sector and
resulted in an unavoidable destruction of human

wellbeing and ecosystem.
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The Ecosystem-based Adaptation employs
ecosystems and biodiversity to enable humans to
adapt to impacts from climate change. The concept
is applicable in multiple sectors, is comparatively
more cost-effective than engineering solutions, EbA
places an emphasis on community participation and
enables the usage of local and tradition knowledge.

To enhance knowledge and understanding of EbA
and to apply EbA measures for water sector in wider
areas, the Thai-German Climate Programme - Water
(TGCP-Water) supported by The German Federal
Ministry for the Environment, Nature Conservation,
Nuclear Safety and Consumer Protection (BMUV) and
the Office of the National Water Resources assigns
Thailand Environment Institute (TEl) as a consultant
to collect relevant information and data to produce
the EbA CoP to disseminate to practitioners in water
sector in Thailand.

Measures for Ecosystem-based Adaptation for
water sector were complied into a draft EbA CoP
with description and criteria for their selection. The
draft was submitted to stakeholders for review.
Through participatory approach, the stakeholders
consist of experts from relevant organizations from
various sector. The government sector including
Office of the National Water Resources, Office of
Natural Resources and Environmental Policy and
Planning, Department of Public Works and Town &
Country Planning, Royal Irrigation Department,
Department of Water Resource, National Hydro-
Informatics Institute, Department of Fisheries,
Department of Marine and Coastal Resources,
Department of National Parks, Wildlife and Plant
Conservation and the Engineering Institute of
Thailand. The representatives from local organizations
for Yom and Sakaekrang River Basins, academic
institutes, civil societies and international organizations

were as well included.
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Upon review and approval by the stakeholders
and Office of the National Water Resources,
the draft EbA CoP was revised based on
recommendations and inputs before being subjected
to quality control by experts from specialize agencies

on ecosystem-based adaptation.

2. Objectives and target group

The purpose of the CoP is to enhance
practitioners’ understanding of Ecosystem-based
Adaptation measures in the water sector. The Code
of Practice is also guidance for executing an
Ecosystem-based Adaptation measure based on
the chosen measures. In addition, It also gives
design concepts for environment-appropriate

measures.

3. Overview and usage of CoP

Through participatory approach, the stakeholders
and the Office of the National Water Resources
endorsed the following 6 measures for their inclusion
in the EbA CoP in light of their capacity to address
issue in upstream, midstream and downstream
areas.

1) Reforestation and forest restoration

2) Forest buffer strip installation

3) Construction of retention pond/ Oxbow lake

restoration

4) Natural bank erosion control

5) Mangrove reforestation and restoration

6) Coastal Wetland Restoration and Management
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In each EbA measure presents details for
practitioners to consider to apply the measure in
their area. The details include description, objective
and benefits of each measure such as to maintain
water cycle, to prevent bank erosion, to store water
for dry season. Some measures can provides more
than one benefits, for example, forest buffer strip
installation not only protect riverbank from being
collapsed, it also helps to filter exceed nutrient from
farming area to leak into water body. Moreover, the
measure also helps to decrease water temperature
to suit for aquatic life.

The CoP also recommends to consider natural
ecosystems, soil profiles, slope and vegetation
cover, and hydrological conditions for adoption of
the measure. For instance, to apply reforestation
and forest restoration measure, practitioner needs
to take into account type of original forest and
vegetation in the area, for high steep slope, vetiver
may need to be plant to prevent soil erosion. Soil
type also affects plant growth. More details in design
of the measure such as the width of forest buffer
strip, construction guidelines, recommended
materials or type of vegetation to be used in
applying the measure also provided. Some issues
to consider during establishing the measure such
as the flow of water, size of the area required for
applying the measure, and the budget required also
provided. The 2021 pricing reference published by
the Budget Standard Division 1 of Bureau of the
Budget is used as a reference for practitioner who

aims to apply the measure,
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Besides, the EbA CoP also provides guideline
to maintenance for each measure, either water weed
management, waterway dredging, dike management
or water circulation management. The synergy of
one measure to another also mentioned, such as
reforestation and forest restoration measure helps
to decrease sediments runoff to retention ponds or
water sources. Cautions when apply the measure
also mentioned, mostly related to relevant laws and
regulations in the planning area and the selection
of suitable vegetation for reforestation either land or
mangrove forest and avoidance of alien or invasive
species. At the end of each measure, good practice
or case study is provided as an example.

Several measures presented in the EbA CoP
can be applied separately, such as forest buffer strip
installation or retention ponds/ oxbow lake
restoration. However, Coastal Wetland Restoration
and Management is the measure applied at
landscape level, which include several measures,
for example wetland construction or restoration,
beach management, water circulation restoration,
sediment trapping or coastal bank nourishment.
In case practitioners interest in applying this measure,
it needs to consider more on linkage of each

measure before applying in their area.
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1. Backgound and importance of
the production of e-learning course
through Atingi

Office of The National Water Resources (ONWR)
has collaborated with the GIZ under the Thai -
German Climate Programme - Water (TGCP - Water)
in connecting and driving climate change action
at the provincial level and local level and has
implemented a Capacity Development Program in
Integrated Water Resources Management (IWRM)
and Ecosystem - based Adaptation (EbA) under
climate change. The objective is to enhance the
knowledge and skills of relevant agencies and
stakeholders in the development of river basin
master plan that supports the use of ecological
measures to prevent and reduce risks under climate

change.
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Due to changes in the modern world and the
2019 coronavirus situation, various agencies have
changed training format to more electronic training.
GIZ has developed Atingi, which is a platform for
learning through electronic media (e-learning) and is
supported by Federal Republic of Germany’s
Ministry of Economic Cooperation and Development
(BMZ). Both students and course developers can
use it free of charge. The project foresees that the
development of electronic teaching materials on
Atingi can be used to support sustainable capacity
development projects. Those who are interested can
learn, review lessons, and exchange knowledge with
other learners, which will help to promote learning
along with the physical workshops. Additionally,
Atingi is a platform to store toolboxes used in the
capability development process, all of which the
officials of ONWR and related water agencies can

use to organize training in the future.

Target Audience

Government officials, participants in river basin
master plan development, and those who are
interested in water management that takes into

account climate change.

Expected Result

ONWR has teaching tools and electronic
training toolboxes in managing Integrated Water
Resources Management and Ecosystem-based

Adaptation under climate change.
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Climate-Sensitive River Basin Q
Master Planning Guideline

If you encounter any problems or would like to
ask more questions about Atingi, you may contact
Knowledge Development and Dissemination Group,
Policy and Master Plan Division, Office of The

National Water Resources.

E-mail onwr.km@gmail.com

Telephone 0 2554 1800 extension 1094

57



NARIANBLNANMTUTMNSAANITENUT

o = = a
natlatensilasuulasaninwgiaina
uazmslsuaalaeanAaszuuiiog

BIANTANNSINNBTEUINNsEINATDILERTAY (GIZ)

o ar a -
grtinanunannziau
uaul uay aIUasy UssinAaasuil

fiag

193/63 a1ASLaRsTAIRaNNIARNINAND (°ﬁu'u 16)
DUUFTANNLHNAR LUH UUNIARDILAE LUAARBSLAS
nganN 10110 Uszinalng

Tnséwsi +66 2 661 9273

Insans +49 228 44 60-17 66

E giz-thailand@giz.de

I www.giz.de

Supported by:

* Federal Ministry INTERNATIONAL

and Climate Action INITIATIVE

Deutsche Gesellschaft
fir Internationale
Zusammenarbeit (61Z) GmbH

on the basis of a decision
by the German Bundestag

diinnuninennsiuieani

89/168-170 @1ANSAMINA DUUINIASIRG
UTWARIALNGLUY LUANANE nganw 10210 Uszinelne
nséws +66 2 554 1800

nsans +66 2 521 9104



