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Rapid urbanization, deforestation and disaster management system exacerbated the risk of
flooding in Thailand. In 2011, Thailand had learned the lessons from its experience of the
mega flood disaster that point to the requirement of better solutions to reduce damage to
property and human life. This article presents the Strategic Environmental Assessment (SEA)
and Flood Management Framework (SEAFMF) in the existing flood management plan. This
study aims to investigate how SEA can be integrated into Thailand’s flood management plan
using an appropriate flood management framework. The methodology includes content
analysis of qualitative and quantitative data based on a review of existing research, interviews
with relevant organizations, and focus group discussions. The results show that the strategic
environmental assessment approach can be used in decision making regarding the adaptation
framework. As the pilot case, is a partially integrated model, more effective SEA should be
completely done by establishing the appropriate legal framework and authority to directly
responsible. The results could provide example of integration SEA into FMP, adaptation to

climate change, and disaster management for other areas.

1. INTRODUCTION

Flooding accounts for some of the losses from natural
disasters around the world. Climate change and rapid
urbanization are the biggest problems of our time, requiring
innovative responses to their causes and consequences. In
developed countries, the long absence of strong institutions
and growing public awareness of the problem have created
rich ground for state-level climate action planning. Socio
economic development combined with persistent climatic
conditions will further increase flood risk that will have impact
on the environment, property and human life.

In Thailand, flooding is a regularly occurring natural
disaster. Thailand is most important affected by the impacts of
climate characteristic change. The whole country is affected,
for example, by prolonged droughts, heavy rainfall, sea level
rise and seasonal changes. The rise in temperature caused by
climate change has local, regional and global impacts. The
prominent phenomenon such as massive rainfall, heat waves,
floods and droughts are affected by extreme weather events.
This creates a crucial risk to human well-being and the natural
environment.

Thailand has faced flooding disasters, especially in 2011,
the mega flood event whose main causes are continuous
rainfall, the monsoon season, and water operation systems.
The Chao Phraya River Basin (CPRB) floods are naturally due
to its geographical features and weather patterns. Climatic
variability is likely to increase the risk of flooding in the next
period. However, the main cause of the increase in serious
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flooding in this basin is excessive and continuous rainfall,
influential monsoons and numerous dams. Furthermore, the
areas have changed from farming to industrial district [1], this
brought with the land reclamation of the natural waterways
[2]. In addition, human behaviors affect the environment such
as increasing urbanization, water allocation, deforestation, and
energy production [3]. The mega-flood in 2011 affected about
12.8 million people and caused more than 700 deaths,
damaged more than 16,000 square kilometers of agricultural
land and nearly 10,000 factories, causing job losses. The total
damages and losses amounted more than THB 1.43 trillion,
which is equivalent to 65 percent of the total output of the
economic sector [4]. It was the largest flood in the history of
Thailand.

In terms of flood management, lessons can be learned from
this event and experience gained in dealing with these disasters.
Better solutions should be advanced to prevent, protect, plan
for, adapt, or manage an unfortunate recurrence. Protection,
response and emergency management still have deficiencies
[5]. This highlights the restrictions of flood management plan
(FMP), disaster risk reduction (DRR), and emergency
response by stakeholders [6, 7]. The approach is unsystematic
in its poor of a management system and a poorly coordinated
flood response system [8]. These factors resulted in indecision
of flood management at all levels, local, provincial and
national government levels. This clearly reveals the
inadequacies and restrictions of the relevant organization [9].

Various studies have been conducted in a number of
countries on flood risk and flood management in the context
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of climate change. Some studies indicated that organization
structure, integration, and governance play the key role in the
flood management [10, 11]. While some studies have been
coped the impact of climate change [12, 13] and climate
change adaptation [14]. Singkran said that the flood risk
management of Thailand needs to improve immediately [15].

Most of the previous studies focused on water-related
disaster management in the context of climate change and
adaptation. Many researches described water management or
flood and resilience [16]. Several studies indicate that policy
has influence on flood management such as policy change is
important as it adapts the direction of consideration, endeavour
and contribution [17]. Because the causes and effects of
climate change, human activities, urbanization, deforestation,
and the occurrence of floods and droughts in river basin are
diverse, these situations have been studied and reported mainly
at the national level [18].

Strategic Environmental Assessment (SEA) is an
opportunity for integrating climate change adaptation. SEA
was introduced by Directive 2001/42/EC in the European
Union [19] aimed to consider and assess the effects on the
environment. According to the aim of the SEA is to ensure that
environmental considerations are integrated into a decision
making process in the earliest stage [20, 21]. SEA has the
potential to integrate in the spatial planning process to reduce
the negative environmental impacts and mitigate the positive
effects [22]. The lessons learned from the international studies
showed that strategic environmental assessment has great
potential of improving decision-making in flood management
[23]. Thus, an adaptation approach should be implemented.
This paper will show how SEA can be introduced into flood
management planning with an appropriate framework in the
context of Thailand.

This study will examine policies and plans for disaster
management in Thailand in order to analyze the responsibility
of relevant agencies in planning for flood disaster
management. The research question is “how to apply the SEA
process into flood management planning”. This paper
examines a suitable approach to integrate the SEA process into
spatial planning and propose the SEA and Flood Management
Framework. The paper is consisted of six parts. The next part
of the paper is the literature review of SEA both international
and Thailand context to pursue the possible contribution of
SEA to recent practice based. Thus, this study refers to the
contribution that SEA can be a part in dealing with flood
management planning systems. Then, the paper briefly
introduces the methodological approach adopted and overview
of the case study experiences. Finally, the paper summarizes
the research findings, presents conclusions and proposes the
framework for possible future developments.

2. LITERATURE REVIEW

Strategic environmental assessment (SEA) has long been
recognized as a tool for assessing environmental change
scenarios [24-26]. The potential SEA can support an adaptive
approach to environmental management with the challenges of
climate change. Wilson and Piper [25] stated that the worse
nature of problems caused by climate change have served to
encourage an appropriate approach which can take into
account the complicated system interactions and multifold
uncertainty. SEA is based on the holistic rethink of the
alternative, it is placed to assist the development of climate
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change responses [27]. A number of authors have paid
attention to the contributions that SEA can bring into the
management planning to climate change issues [24]. Therivel
[28] defined the meaning of SEA as the systematic and
comprehensive process of assessing the environmental
impacts of a policy, plan or programme (PPPs) and its
alternatives. Sadler and Verheem [20] suggested possible
characteristics of SEA and provided a framework involving
identification of policies, plans and programmes highlighting
that SEA should think about the environmental consequences.
SEA contributions can include enhancing awareness of
environmental system; assessing the potential alternative
options; mitigation; evaluation and monitoring provisions; set
up a framework for public participation and consultation; and
inculcating environmental awareness and accountability [29].

In developed countries, the extent of how spatial planning
system can effectively integrate the SEA processes into the
consideration of flood management will depend upon a
capacity to reform traditional skill and expertise [30]. These
challenges transposition into existing flood management
would help overcome many of the restrictions [31]. In
addition, Carter found that because SEA can seek to maintain
a relationship with the assessment, many of challenges can be
converted into improved decisions over flood risk
management within spatial planning [32] while the concept of
sustainable development is about integration and declared that
SEA should mirror this [33].

In 2005, Strategic environmental assessment (SEA) is
introduced in Thailand, aimed to improve decision-making at
the strategic level towards sustainable development. Although
SEA is practiced in Thailand, it is still considered new tool in
terms of both system implementation and actual practice [34].

In 2007, the 10" National Economic and Social
Development Plan (NESDB) (2007-2011) indicated that a
SEA system should be established and applied when
formulating development policy and plans to be consistent
with harnessing the potential of each area. The first Thailand
SEA Guideline (2009) was launched by the ONEP in
collaboration with academics launched. Furthermore, the 11%"
NESDP (2012-2016) further promoted the use of SEA
nationwide, albeit voluntarily.

In 2011, the SEA practice was increased as government
authorities with development roles were asked on a
discretionary basis to integrate SEA in development planning,
for example, of water basin management. Then, in 2015,
integration of SEA into decision-making at all strategic levels
was presented by the National Reform Council of Thailand. In
December 2018, the Office of the National Economic and
Social Development Council (NESDC) was asked primarily to
implement SEA without laws and its implementation
mandatory.

According to the Prime Minister’s Office (2018), SEA
should be driven and integrated into national development
planning especially river basin development in the 12th
NESDP (2017-2021) [34]. Nevertheless, this system was not
compulsory and method has remained rough, unclear and
ambiguous. The National Reform Plan on Natural Resources
and Environment (2018-2022), has established the SEA
system and institutional arrangements, with the National
Strategy (2018-2037), the long term development direction of
the country. The SEA mechanism and reform, some budget
was planned to be invested during 2018-2020 for the
development strategic plan for a SEA system in the future [35].
Finally, SEA remains discretionary, but there is increasing
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practice and capacity development funding.

Therefore, there is a need for matching between the
development guidelines and expectations of the SEA system
in Thailand with international expectations that SEA should be
integrated, sustainability-led, accountable, participative and
iterative [36]. However, adopting SEA and turning this tool to
real implementation has been proven difficult. Putting SEA
into practice is a learning process that requires step-by-step
actions [37]. It remains to be seen when Thailand will be able
to integrate SEA into the spatial planning, especially in flood
management planning practice of Thailand, potentially has
relevance internationally [38, 39].

3. RESEARCH METHODOLOGY

To keep in the view this study’s specific objectives, it
attempts to identify the river basin. The methods used in this
study are content analysis and, interviews, observation,
questionnaires and focus group discussion (FGD). Based on
fieldwork in 2017, the data sources, including documents,
policies, plans, laws, key informants and participants involved
in water management, disaster management and country
planning, are analyzed with the Likert scale, the codes and

keywords from the summary of FGD. The details are in the
following subsections.

3.1 Study area

Since there are 25 river basins in Thailand, the Chao Phraya
River Basin (CPRB) is the significant basin [40], as shown in
Figure 1. It is important for many sectors such as economic,
agriculture, and the Bangkok Metropolitan Administration
(BMA). 1t is also the main water resource for domestic
consumption, agricultural irrigation and hydropower. It covers
area of 162,800 square kilometers or about 35 percent of
Thailand’s area. Furthermore, this basin area can be divided
into eight sub-basins, namely the Ping, Wang Yom, Nan, Chao
Phraya, Sakae Krang, Pasak and Tha Chin rivers. The Ping,
Wang, Yom, and Nan rivers flow across the northern region in
the upper CPRB and meet the Chao Phraya River in Nakhon
Sawan province. Then, the Sakae Krang River and Pasak River
meet the Chao Phraya River, and the Tha Chin River branches
into the main channel before flow into the Gulf of Thailand.
The main dams, namely Bhumibol Dam on the upper Ping
River and Sirikit Dam on the upper Nan River, are important
dams for power generation and water supply [40].
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Source: DWR (2016) [40]

Figure 1. The Chao Phraya River basin area
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Figure 2. a) Map of Thailand, b) Map of the EBMR, ¢) Map of BMR
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Figure 3. Map of Ayutthaya province

The study was conducted in the provinces of the Extended
Bangkok Metropolitan Region (EBMR) that had experienced
extremely flood events. The Bangkok Metropolitan Region
(BMR) consists of Bangkok and the surrounding five
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provinces (Nonthaburi, Pathum Thani, Samut Sakhon, Samut
Prakarn and Nakhon Pathom); the EBMR is comprised of the
BMR plus the surrounding provinces of Ayutthaya, Saraburi,
Chachoengsao, Chonburi, Rayong, Ratchaburi, and
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Phetchaburi (Figure 2). In the past few decades, these areas
have rapidly urbanised and industrialised. While the areas in
the CPRB covers 19 provinces including the BMR.

The study focuses on the urban area in the CPRB according
to the criterias such as population growth rate, density,
location, percentage of the area in the CPRB. Ayutthaya
province includes in the EBMR and the CPRB is the key area
which located in the central region and had experienced
extreme flood events more than others. Therefore, Ayutthaya
province is selected as the pilot area for the flood management
planning through SEA application in the CPRB.

Ayutthaya Province is 80 kilometers from the capital city.
It is approximately 2,556 square kilometers and located in the
flood plain of the Chao Phraya River basin (see Figure 3). This
province is placed at the confluence of the Chao Phraya,
Lopburi, Noi, and Pa Sak rivers and is consisted of 16 districts,
209 sub-districts and 1,328 villages. Additionally, this

province was the ancient capital of Thailand (also called Siam).

The ruins of the ancient city are an archaeological site
consisting of temples, palaces, monasteries, and statues.

3.2 Data collection

This study is conducted in 2017 in the Chao Phraya River
Basin (CPRB) in Ayutthaya Province. It is based on interviews
with government staff responsible for flood management and
other relevant agencies. At first, the staff of Royal Irrigation
Department (RID) and its regional branches, local authorities,
and stakeholders were interviewed while field observations
were conducted. Secondly, seven respondents from key
government offices, seventeen participants from local
authorities, and fifteen community leaders were interviewed.
In terms of the community leaders, the author uses the
purposive sampling in the area where located near the water
channels that they are affected by frequent flooding and long
periods of time.

The interviews began with semi-structured questions to find
out their thinking about water resource management, to
effectively examine the sharp topics and the thinking of over
flood management with the SEA application. The results were
considered in presenting measures involvement public
participation, improving performance, and keeping on
influential factors.

A semi-structured guestionnaire with a mixture of questions

was used to collect quantitative and qualitative data. The
questions consisted of three parts related to local stakeholders,
e.g. before, during, and after flood event, planning,
preparation, relief and mitigation system and compensation.
Using a five-point Likert scale, official practitioners, and
community leaders in Ayutthaya City Municipality were able
to indicate their agreement or disagreement with the
statements, as well as their opinions and attitudes, following
McLeod [43], as shown in Table 1.

Group discussion data were organized to request
participants’ opinions on their perceived impacts of the
flooding situation in their communities and to further explain
their responses. More than 30 people from organizations in
Ayutthaya Province participated in the group discussion,
including the provincial governor, irrigation projects, local
government, Ayutthaya Office of Public Works and Town &
Country Planning, the Coordination and Management of the
Chao Phraya Basin, Prime Minister’s Office, the Ayutthaya
Provincial Office for Disaster Prevention and Mitigation
Department, the Ayutthaya Provincial Public Health Office,
the Social Development and Human Society office, the Policy
and Planning Officer and the Ayutthaya City Hall.

In this study, secondary data were gained from reviewing
international articles, relevant books, laws and regulations,
relevant policies, plans, and reports. Mixed methods were used
with a blend of interviews, observation, discussions and
documents to examine the causes and impacts of local flooding
and how local communities cope and adapt to it.

3.3 Data analysis

3.3.1 The Likert scale

The data from the discussions were analyzed using simple
statistical methods such as mean, percentage, and frequency.
Data collected from local stakeholders were compared the
average, mean, median, and standard deviation of the ratings
to understand perceptions regarding existing flood
management. The ratings can describe the level of impact on
negative, neutral, and positive aspects. The average rating for
the existing flood management was determined from a Likert
scale ranging from 1 to 5 mean strongly disagree to strongly
agree and the weighted mean of the responses using the upper
and lower bounds, a method adapted from Robinson [44] as
shown in Table 2.

Table 1. Interpretation of the local stakeholders’ opinions

Levels of Agreement

Score Agreement Intensity  Quality  Frequency Living
5 Strongly agree Highest  Excellent Always Definitely
4 Agree High Good Often Probably
3 Neutral Moderate Fair Sometimes Possible
2 Disagree Low Poor Rarely Probably
1 Strongly disagree None Very poor Never Definitely not

Table 2. Perception analysis using the Likert scale

Assessment Rate  Impacts analysis  Impacts of the existing flood management plan

3.51-5.00 Positive Very satisfied
3.51-4.50 Positive Good and satisfied
2.51-350 Neutral Reasonable
1.51-2.50 Negative Short

1.0- 1.50 Negative Needs improvement
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3.3.2 Coding and analysis

Data was coded by the first author and recorded to verify
basic coding. Coding and keywords analysis are the way to
identify issues in qualitative data [45]. Codes were developed
from the literature, data, observation, interviews and focus
group discussion. Codes were analyzed using the qualitative
analysis software Atlas.ti 9. Because Altas.ti facilitates work
with data sets and can support more profound levels of
analysis than by hand [45].

In this research, we review and analyze data from all sources
and classify them into codes under five categories of criteria
as shown in Table 3.

1.Flood management policy and institutional framework

2.Flood disaster management

3.Roles and responsibilities of related agencies

4.Perception on flood management planning

5.Public participation

Table 3. Thailand’s flood management planning and variable

Issues Code Detail
National policy and
framework, institutional
A01
arrangements, plans and
A: Flood management strategies
policy and institutional Implementation under the
framework A02  national policy and
framework
AO3 The measures to protect,
prevent flooding
BO1 Knowledge or information
B: Flood disaster about FMP
management B02 Emergency management
B03  Operation system
The roles and responsible
co1 .
agency are clearly defined
C: Roles and Early warning system and
responsibility co2 eme?/gency mgnaélement
co3 Clearly communication
system
DO1 An _upd_ated _ flood
D: Perception on flood information in real time
management planning D02  Data sources or information
D03  The political condition
E01 There is public participation
of the FMP
Local agency has a plan and
E: Public participation E02 process for public
participation
Institutional  arrangements
EO03  and stakeholders are

integrated in the FMP

4. RESULTS
4.1 The existing flood management planning in Thailand

The degree to which environmental issues are integrated
into flood management planning and implementation of flood
management revealed that environmental concerns are
currently addressed in the section of flood management plans.
From the respondents’ data, findings related to flood
management planning indicated that the integration of flood
management planning and environmental concerns, as well as
the decision-making process, are both slow and complicated.
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Some of them indicated that the policies or plans were given
by the upper level or higher authority, typically ‘top down’,
which resulted in a lack of integration of relevant
organizations and stakeholders. There was also a lack of
coordination and communication between the environmental
planning agency and the authority during flood management
or in the development of strategic plans for flood disasters. The
overlapping responsibilities of the agencies involved led to
delay in implementation. In addition, these agencies collected
overlapping data and did not undertake monitoring or review
of the data. This indicated that a big data center should be
established to verify the true information at the right time.

In the previous, the central government had primary
responsibility for disaster management, especially for natural
disasters. The measures such as structural and non-structural
measures were designed and built. Unfortunately, the
knowledge, expertise, awareness, and preparedness were
insufficient. The government structure for disaster
management consisted of several authorities at different
levels. This structure of agencies resulted in very slow
response to the disaster. That was a shortage of systematic
operation among them.

Disaster management in 2011 focused on disaster
prevention and response, reconstruction and rehabilitation.
The government adopted learning from several countries that
focused on prevention and reconstruction. The measures were
still important mechanisms. The structural measures involved
dikes, dams, levees, and natural water flow channels. While
the non-structural measures were adaptation, prevention, and
preparedness. The reporting channel is also important for all
stakeholders. The key factor is the coordination among
different organizations such as Department of Water
Resource, Royal Irrigation Department (RID), Department of
Public Works and Town & Country Planning (DPT), Hydro
and Agro Informatics Information Institute (HAII),
Department of Disaster Prevention and Mitigation (DDPM),
and Thai Meteorological Department (TMD).

The main laws are related to disaster management such as
the Civil Defense Act 1979, Disaster Prevention and
Mitigation Act 2007, and National Civil Defense Plan 2005.
The Civil Defense Act 1979 was covered the National Civil
Defense Plan 2005 in terms of implementing. This plan serves
as a guideline for disaster management methods, policies, and
programs. This plan focused prevention through proactive
approaches by reducing the risks and losses. In addition, it
focused on information and communication. The Disaster
Prevention and Mitigation Act 2007 concentrated on the
disaster management organization in order to integrate among
related organizations and stakeholders.

4.2 The responsibilities of related agencies

Government agencies deal with climate-related hydrologic
risks, water resources management, and adaptation in this
basin at multiple levels. Key interview findings on water
resource management by the main government in response to
the disaster fall into three types:

4.2.1 Central government

The respondents were separated into five groups. The initial
group is the Royal Irrigation Department (RID) which is
mainly responsible for allocating water to consumers,
monitoring, controlling and analyzing water volume, and
coordinating with provincial governors. While the Smart



Water Operation Center (SWOC) is responsible for flood alert
at RID, it has prepared flood mitigation plans and works with
related agencies to update information and plan flood
mitigation measures. This agency works exactly with all
related agencies to operate the flooding situation. But the RID
cannot arrange for unexpected storm or cyclone, including
forecasting the water level in the reservoir and the remaining
space suddenly. The RID has the ability to stop the discharge
of water from the dams to decrease the amount of rain and
water flowing into the Chao Phraya River and reduce flooding
downstream.

Because there were no specific laws until the mega-flood in
2011, the policies were clarified. There were the strategies for
disaster management. Also, in the past, water resources
management was done separately by several organizations and
many stakeholders involved. Therefore, there was no unity.
Until 2011, RID was still using the Single Command
Authority which has full authority to directly command all
governmentagencies and local government units to implement
actions. The RID has plans that cover floods, droughts,
disaster response and mitigation, taking into account various
data from relevant agencies and the standard criteria for
mission control review and decision. Normally, the plan of
RID is revised every year including the projects for structural
measures in the five-year plan with the corresponding data by
the Thai Meteorological Department (TMD).

The respondents raised the important issues, indicators,
urban areas at risk with baseline information, and future
policies including the pilot project of RID on flood
management. The audience pointed out the large gaps in
knowledge and alternative action strategies for better
adaptation. Most of the strategies or plans have been given by
a higher level or higher authority in a ‘top down’ manner, so
there was a lack of integration among relevant organizations.
Since a poor of coordination between agencies, is only
oriented towards a specific problem to solve it seriously.
People’s perception and awareness was inadequate and
insufficient. The duplication of agencies led to decreased
performance and duplication of monitoring or verification of
information.

The Hydro and Agro Informatics Institute (HAII) was the
next group with the mission and function of addressing
hydrological risk and resolution. This agency operated the
hydrological risk models to predict water levels. It
collaborated with different organizations for the management
of water resources. These data are used for sharing among
agencies responsible for water resources management, disaster
warning, property loss minimization, and Weather Forecast
Systems operated by HAIIl. As for the CPRB, modeling
decisions are based on amount of rainfall-runoff forecast data
for the water resources management model. These models are
automatically linked to the HAIlI computer system. Weather
and climate data can be shared with partner agencies and
controlled by the National Hydro informatics and Climate
Data Center (NHC). The information can produce the result of
the risks of water disasters and has been made available for the
project and may be accessible.

The third group was the Department of Disaster Prevention
and Mitigation (DDPM). The mission of this agency is
providing humanitarian assistance to the people (focusing on
disaster preparedness, mitigation, and relief). Secondly, it is
responsible for managing disaster-affected areas. Disaster
plans are usually based on the national disaster master plan.
The local disaster management plan was supported by the
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provincial DDPM authority to evaluate and prepare the
response to the disaster. The DDPM has regional authority as
a tool provider to respond to disaster events, but no decision-
making authority. All preparedness and mitigation decisions
depend primarily on the head of provincial governor as shown
in Figure 4.

The DDPM was the data collector that determines the
disaster response. This agency was assisted by UNDP in
creating the information to map the disaster-affected areas.
The map was used for preparedness planning, response,
rehabilitation and recovery in anticipation of effective disaster
management. Normally, the DDPM’s plan establishes is 5
years and it takes its time to collect the data and information
and update in 5 years. In terms of flood management, the
DDPM was not concerned with flood management in the
urban area, but is looking for the ways to control the upper
basin and manage the damage from the water disaster.
Nevertheless, the damage was mainly in the urban area and
more incentives should be provided also.
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Figure 4. Institutional agencies for disaster prevention and
mitigation in Thailand

4.2.2 The focus group discussion (FGD)

The discussion of all stakeholders in case study can show
the situation of hydrological risks and adaptive capacity in the
CPRB. The participants from the organizations in Ayutthaya
province participated in the discussions around thirty.

The representative of RID presented about Ayutthaya
province and surrounding areas, the causes of water disaster,
current hot topics, plans and the results of water disasters.
There were two types of measures to cope with floods. First,
non-structural measures such as overlap calendar of harvesting
and planting, and monkey cheek areas have been implemented
in seven areas of Ayutthaya province along the CPRB line.
Monkey cheek areas such as Thung Makham Yong and Thung
Phu Kao Thong maintained water gates in the natural channels
and adding new water gates. He explained that communication
is an important issue between relevant organizations and all
stakeholders. The Line application to community leaders was
applied. In addition, he indicated a system for thinking and
planning, and forecast weather conditions system from
relevant organizations were worked to determine the amount
of precipitation and deal with the amount of water. He
described the plan to build a new project that will directly



transfer water namely Bang Ban- Bang Sai projects with a
length of 22 kilometers.

The representative of DDPM revealed the disaster
prevention and mitigation plan, which can also be found at the
RID. The representative of DPT described the ways to provide
the water management plan such as land use plan, laws and
regulations, and risk assessment map. The roles and
responsibilities of stakeholders in the province in managing
water disasters showed that the RID aims to protect irrigated
areas first before a water disaster occurs. Like the RID, the
DDPM aimed to prevent and mitigate the disaster in three
stages, namely before, during and after, which was consistent
with the DDPM’s policy.

The representative of Ayutthaya City Municipality (ACM)
can be separated into three groups: first, the head of the
Technical Service and Planning Department; second, the head
of the Fire Fighting and Relief Department; and third, the head
of Rescue Department. They all have confirmed that they
cannot release any plans to the society without the mayor’s
permission. All the plans were appointed and sent out by the
central government following the same pattern without
integrating them. Moreover, in this part, the practitioners were
mistaken in some tasks to fill in the facts. This indicated that
the awareness of practitioners involved in disaster
management especially flood management plan was
inadequate and may lead to misunderstanding and ambiguity.

4.2.3 Community leaders

The community leaders were located near water bodies and
outside the dyke. Respondents expressed that they are aware
of flooding in their houses. During floods that last more than
two weeks to one month, some members tried to renovate their
houses with concrete. They confirmed the information from
the local media and from the other members of the community.

The members of the communities knew the information
before the arrival of the water and moved their property to the
safe areas. During the first floods, no community-level
organization was involved in the relief effort. Community
leaders met with local organizations every month to discuss
and pass on the information to each other. However, they
confirmed that most members were not able to prepare and
liaise with local authorities and others, so they took care of it
by themselves. Support from government agencies came too
late and was effective.

The content analysis from the key informants indicated that
the responsibilities of the related agencies, for example,
central government such as RID, HAII, DDPM, their roles,
policies or plans were given from the national level or higher
authority this led to lacking of integration among the relevant
organizations. Furthermore, the lack of coordination and
communication between organizations, and knowledge base
for practitioners and local people were not enough and
insufficient. Lastly, the duplication of the authority of the
government agencies and the duplication of the information
caused delay in performance.

4.3 Results of the perception on FMP

4.3.1 FGD’s results

According to Figure 5, the most frequent codes were A:
Flood management policy and institutional framework, C:
Roles and responsibility, and Perception on flood management
planning. There was mention the codes A01, A02, and A03,
about almost 1.37 fold of the interview, while the local people
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has less mention of Issue A. Simultaneously, C01, C02 and
C03, the high mention by FGD almost 2 fold of the interview
and local people. By the same, D01, D02 and D03, were equal
by the interview and community leaders, while FGD was high
mentioned.

The highlight of the Figure 5 was the less mentioned on E:
Public participation. The E01 code was found that just three in
the local people mentioned it, while E02 and EQ3, the was no
mention. The interview and FGD mentioned about the public
participation in flood management and integration public
participation in FMP. That meant the community leaders can
not involve in flood management planning process. The public
participation was abandoned.
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Figure 5. The results from interview, FGD and community
leaders on the 2011 flood

The FGD mentioned the Issue B: Flood disaster
management with high score. The BO1, and B02, were similar
mentioned about knowledge and information of FMP and
emergency management, while the operation system was less
mentioned. At the BO1, the was no mention from the local
people, that meant the local people cannot assess the
knowledge and information about FMP.

As mentioned above from the data can indicate that the
existing flood management plan still have weakness such as
emergency management, communication, coordination,
public participation, and integration between relevant
organization and all stakeholders to cope water disaster. The
political uncertainty is the one factor to assign the duty to
relevant organization including the operation system.
Although, there are several organizations relevant in flood
management but complicated roles and responsibilities led to
delayed emergency management, planning, rescue the victims
and communication among them to local people Therefore, the
appropriate approach to deal with flood management need to
apply in the existing flood management plan.

4.3.2 Perception on the flood management planning

The 15 participants were representatives of community
leaders: 73.3% male and 26.7% female. They lived near the
Lopburi River, Chao Phraya River, Muang Canal, Pasak River,
Hantra Canal, and outside the dykes. The responses of
community leaders in ACM on flooding events consisted of
reports and activities on flooding events; activities before and
during flooding and the relief system; activities after flooding;
and compensation for flood victims, as shown in Table 4. The



community leaders were in charge of communicating
information from the local authorities to their members, but
they did not intend to protect their property from the flood.
Because of the information delayed and it was not real time so
they did not to protect their proport in time. There was a lack
of communication with local authorities to plan, prepare and
protect for the flood situation.

Table 4. Participants’ characteristics for flood event, 2017

Characteristics
During flood event

Responses

-Duration Two weeks to one and a half months

-Households’s Most of communities located near river and

effects canal were affected; in some areas all the houses
in the community.

-Impacts Most of the activities must be stopped.

-Damages Members of the community tried to change,

repair and adapt the material to build their
houses.

Before flood event
-Information
- Preparation

Local radio and social media

Some members move their property to the safe
zone. No more role of communities leaders; they
help save each other by themselves.

No preparation and linkage by ACM agencies;
support from them came late and less effective.

-Support

After flood
-Organization No organization was involved in the relief
system.

Good relationship among community leaders

and members.

-Communication

Compensation
-Assessment
process

Members of the community filled up the form
and submitted list of damages and costs to ACM
agencies. There was no community participation
in the determination of compensation; main
responsibility was with the municipal officers.

The communities rated the acceptability of the flood
management plan with an average standard deviation (SD) of
3.064).53. They disagreed regarding the water resources
management system indicating that it was so poor (2.1340.64).
They also focused on communication (1.4740.64),
participation (1.7320.70), and integration (1.6030.63). As
shown in Table 5, the overall flood management plan in the
area was poor and needed immediate improvement. The
results showed that the perception on the flood management
plan was rather poor and respondents were dissatisfied.

With the contradictory results of the central government
regarding flood management, the process should be reviewed
with related government agencies that deal with natural

disasters and flood management in particular. The Flood
Management Plan (FMP) should be reviewed by the Flood
Risk Management Committee (FRMC) with involvement of
representatives from different sectors dealing with flood
management, including the local people who should know the
plan or development plan and what will happen in their area.
Of course, they agreed with the location of their houses from
previous generations. They confirmed that they still live there
and did not move because the flood events do not last long and
they should live with the water as in the past.

4.4 The integrating SEA into FMP

From the results, we need to think about the context of the
areas. The role of the local people and communication
between the responsible government and other stakeholders
should be an important issue. The government should be open
to participation from all sectors. There are six factors affecting
information policy and disaster management, namely
operation  system, political uncertainty, emergency
management, communication, participation, and integration.

The hierarchical action is unclear with regards to
management of the water resources level. The time for
opening and closing of the sluice gates cannot be controlled
because of the power of politicians. Emergency management
is delayed only because of complicated government systems.
Communication under the same umbrella and others should be
consistent. The local practitioners and local people are hardly
involved in flood management planning because most of the
actions, policies and plans result from the central government,
typically ‘top-down’, which is the basic management approach
in the Thai context, abandon the public participation and
integration.

Based on the theory of SEA, the process of sustainable
development goals (SDGs) was recognized by half of the
respondents as a component of the process. The goal of a SEA
system is its potential ability to achieve sustainability. Most
repondents stated that SEA should be multiple principles and
should be more adaptable than EIA, which is the basis for
developing more sustainable development goals and PPPS
proposals.

The results regarding the benefits of the SEA process for the
flood management in case study can be seen in Figure 6. This
shows the community leaders’ agreement that emergency
management must be done first (X = 4.73 ), followed by
communication (X = 4.67 ) and participation (X = 4.40). In
addition, they indicated that participation in flood
management planning was not accessible to the local
community. Sharing information and opinion among the
public, government and planners can lead to more awareness.

Table 5. Perceived satisfaction on the FMP

Issues X SD  Strongly disagree% Disagree% Neutral% Agree%  Strongly Agree%
1.0S 213 0.64 6.9 345 20.7 29.3 8.6
2.PU 173 0.46 131 27.8 23.9 29.1 6.0
3.EM 147 0.64 37.1 22.4 30.2 9.5 0.9
4.CO 147 052 23.0 39.1 27.6 9.2 11
5PA 173 0.70 23.3 39.7 22.4 11.2 34
6.IN 160 0.63 18.1 38.8 31.9 8.6 2.6
Total 1.69 0.59 20.25 33.72 26.12 16.15 3.7

Notes: OS= Operation of system, PU= Political uncertainty, PA= Participation, IN= Integration, CO=Communication, EM= Emergency management, X= mean;

SD= standard deviation

The government, on the other hand, sympathized that
communication between agencies and others, emergency
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services and management, and work operation are very

important (as X = 4.62,X = 4.38,X = 4.19 respectively).



This shows that integrating SEA in management planning
process can promote better practices. Respondents agreed with
SEA is useful to address the environmental issues concerns in
the first step to support decision making. They assumed that
public participation in the planning process can improve by
SEA process (X = 4.4 and X = 3.92) . While integration
issue will support to achieve integration of planning systems
at all levels (X = 3.73 and X = 3.92).

3.92
IN. 373
3.92
PA. s
462
Com. 467
438
EM. 4.73
3.92
PU. .
4.38
os. 4.07

Government Community leaders

Notes: OS= Operation of system, PU= Political uncertainty, PA=
Participation, IN= Integration, CO=Communication, EM= Emergency
management

Figure 6. The existing FMP in Ayutthaya

Similar to many countries, the benefits are in terms of
achieving the environmental sustainability, integration,
participation and cooperation on environmental issues during
the planning process [28-30]. Thinking about the limitations
to integrate SEA application into flood management planning
in Thailand context, the lack of SEA legislation in the
country’s national legislation has been named as the crucial
problem. This fact makes it difficult to include spatial planning
in the planning. Figure 6 reveals that the uncertainty of
political system, capacity on SEA, and insufficient technical
measures are further obstacles. Many international journals
point out that some case study have carried out SEA on an
optional process or action through national legislation
including other provisions such as boards and cabinet or
committee and higher decision makers, and advisory protocols
[31].

The benefits of introducing SEA, it should be a mandatory
such in countries are ensured by strategic actions with
potential environmental impacts, managing adequate
resources for SEA application, and determining the suitable
legal force to achieve results. Some respondents indicated that
a plain legal and action guideline can confirm the usefulness
of SEA in practice. Moreover, providing a legal framework
and a prescribed process suggest that there is no perfect way
to implement SEA application, it depends on the condition of
country. Nonetheless, a legal basis for SEA is crucial as it can
improve the SEA process and practices effectively, in
developing countries.

Political uncertainty was perceived as limiting by some of
the respondents representing community leaders and
government agencies ( X =3.60and X =3.92) . The
different agencies and part of the society disagreed with the
economic policies. Some facts suggested that there is no
continuity and no strong political force to drive the integration
and implementation of SEA in flood management planning.
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Powerful political forces which are considered the crucial
factors for the approval process can support and drive the
strong environmental issues. It is significant to allow higher
priority to consider the issues and make the decision process.
Respondents argued that existing flood management plans and
practices by multiple government agencies are poorly
coordinated and lacking of an integrated system. They felt that
the gaps in the government agency’s plans should be
overhauled. Poor coordination is a regular procedure in the
Thailand context.

Respondents indicated that it is critical to coordinate the
SEA process, that stakeholders perceive themselves as
realistic persons in their responsibilities in policy making and
planning. In addition, respondents felt that effective
implementation and practice of the SEA process and
procedures  provide  sufficient  results.  However,
implementation guidelines and reliable approaches were seen
as potentially important to the application of SEA. In addition,
respondents indicated that SEA will be a new trend and that
knowledge of approaches will be unlimited. Therefore, it is
important to have action guidelines that demonstrate to
planners, decision makers, and stakeholders with the ways to
implement the SEA process.

Respondents indicated the lack of sufficient action
guidelines was a barrier to apply SEA. The header in
communities indicated that inadequate and insufficient of
planning and participation could be refused by decision
makers. In addition, respondents revealed that an accurate
understanding could be an important issue for the SEA
application. In addition, they felt that training and qualified
professionals also play roles in the SEA application.
According to the finding of the survey related to the obstacles
in integrating SEA into planning, especially in the case of
Ayutthaya, uncertain political party will be cited as the most
important obstacle.

The focus group discussions revealed that the participants
perceive themselves as realistic persons responsible for
planning and implementation. Some of them still confirmed
that the roles assigned by the higher authority are in the right
way, but they agreed that there is a lack of coordination. So,
there should be integrated among relevant planning agencies.

All members of the audience felt that there is a need to
change the existing planning systems to address the challenges
that development faces in terms of sustainability development.
They expressed SEA should be proposed for the action
guideline of the new framework to raise the environmental
awareness among all stakeholders. In flood management
planning in Ayutthaya, there is a need to improve the strategic
framework and to adapt and integrate better approaches to
manage climate-related risks. This will eventually help flood
management to become more effective and should be adapted
to the near future.

4.5 Applying SEA and FMF

Developing countries have an adequate PPP planning for
environment and society with focusing on key concerns
provided in the policy instruments, as the use of SEA was not
an option previously for a long time. Therefore, the critical
keys for finding solutions were presented such as the legal
provisions for SEA to be integrated into existing plan and the
suitable model for integrating SEA and flood management
planning together.

The outcomes suggested that it is better to integrate SEA



into the planning using an appropriate legal framework. In this
way, SEA can be easily designed to suit the relevant
government agencies. A precise legal framework is then useful
at least in providing regulatory context for practicing SEA, as
well as in helping promote SEA conditions that can be
systemically implemented. The legal will indicate to
stakeholders and their roles and responsibilities in SEA
application. This approach will require a variety of agreements
among relevant agencies, particularly the National Economic
and Social Development Council, the National Environment
Board, and the Ministry of Natural Resources and
Environment.

Although SEA in Thailand was introduced more than 15
years ago, it is still a concept that will support, improve and
facilitate the decision-making process in PPPs. It should be
enforced SEA into the existing legislation and flood
management plan. The relevant agencies should be
responsible for implementation. In addition, 4 out of 7
respondents from government agencies indicated that SEA
should be included in the existing environmental laws and
should be integrated into the national master plan by the
NESDB to guide the preparation of national strategic plans.
The competent authorities under the Prime Minister are legally
empower to planning, implementation, monitoring and
evaluation of the master plans.

Respondents indicated that an overarching authority for
SEA should be found to response for water resource
management, natural disaster prevention and mitigation, and
environmental management under the Prime Minister and
Deputy Prime Minister and it should include SEA in the
national master plans. This authority could guarantee that the
SEA process is carried out with public and stakeholders
participation. In addition, this authority would monitor the
management plans, evaluation steps, follow up and forward
the SEA report, review, and recommendation to decision
makers. This authority should be found in cooperation with the
agencies to ensure that the SEA studies are considered at an
early stage. This commission would be responsible for making
decisions based on the findings and recommendations from the
SEA document. If the proposed plan requires a SEA study, the
High Commission should establish an Emergency
Management and Communications team to prepare the study.

There are three models for integrating SEA into the flood
management planning process which can be considered as ex-
post with separate, partially integrated, and fully integrated.
The first model is an ex-post assessment and is separate from
the preparation of strategic actions. Second, it is partially
integrated into the preparation of strategic actions. Next, it is
fully integrated into the preparation of strategic actions.
However, the respondents consented that the separate model
cannot promote the benefits extremely. Integrated planning
receives the most support, but it is feasible with the excellent
coordination of agencies.

The Thai government has no experience in fully integrating
environmental considerations into the planning process. The
full integration of SEA requires a transformation of the present
structure which will only occur in the long term measure. In a
different way, respondents indicated that a viable approach at
the present would be partially integrate into strategic action
plan and then decision making. The partially integrated model
runs side by side with the urban planning process (see Figure
7). It can work deliberately when there is good correspondence
at all stakeholders. It would also include data sharing,
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coordination, immediate management, public participation,
operation, and expert integration.

The SEA stages can be involved by JICA as important
decision points in Thailand’s flood management plan. The
process guidelines have been used in a partially integrated
model in Thai context, and decision makers can collaborate
and connect multiple issues to the specific stages. One of the
SEA reports will be prepared for the High Commission for
review, approval, implementation, monitoring and evaluation.

Flood Management SEA Integrated
Planning process Approach
SEA Provincial Board
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objectives - Setting objactives
- Identifving stakeholders
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Figure 7. The SEA integration into FMP in Ayutthaya
province

5. DISCUSSIONS

The spatial planning consideration in Thailand such as flood
management planning is difficult and meets various barriers
such as tools, insufficient environmental studies, integration
and coordination among agencies, stages of bureaucracy,
stakeholders and the public participation. As the content
analysis, coding analysis, the interviews, FGD, and local
people can be summarized to show that SEA can be the



appropriate approach to integrate into FMP for Thailand by the
case study of Ayutthaya province.

5.1 Existing FMP in Thailand

From the evidence analyzed of the case study, it shows that
FMP process started significantly only after the 2011 mega
flood in Thailand. Ayuthaya province is one area that located
in the shallow flood plain of the basin and is susceptible to
flivial flooding. Ayutthaya experienced a devasting flood
when it was inundated for a month and the water depth
exceeded 4 metres. As FMP, it is found that FMP was
appointed by the central government in the national level,
there is no clear and strict practical pattern. All interviewees
had shown consensus in the mega flood-impacted their
organization structure. There is institutional arrangement that
designate organizations responsible for FMP to deal flood
disaster at all levels. Organizations in water disaster
management need to be involved in spatial planning and urban
planning.

The results of this study are compatible with Singkran’s
study on developing a strategic flood risk management
framework in Thailand [15]. They indicated that FM in
Thailand relies on structural measures and emergency
management which not cover during the flood event. The
sustainable development of water resources based on flood
and drought risks and climate change was presented in order
to ensure that the risks decrease [46].

5.2 SEA in FMF

Practical implementation for sustainable development,
integration of environmental aspects in the initial stages of
planning and decision-making, increased public participation,
and contribution to improve the decision-making process.
These were the advantages of integrating SEA application into
spatial planning [47-49]. The lack of SEA legislation was cited
as the huge barrier, political uncertainty, the SEA process, and
exact information accession.

To better integrate SEA into planning process, SEA needs
to be integrated into a suitable legal and a good framework
[50]. As the results showed, a suitable legal can be easily and
smoothly formed for various sectors. In addition, an obvious
legal framework will be profitable to action and to provide a
minimal regulatory context [51]. A legal basis framework will
help to create basic SEA requirements and guidelines that can
be implemented more systematically [52, 53].

The authors use the results, the global literature to suggest
an institutional framework. The Flood Management Planning
Framework (FMPF) was proposed to establish an overarching
authority for SEA under the umbrella of the Prime Minister,
e.g., the National Resources and Environmental Policy and
Planning, the National Environmental Board (NEB), the
National Resources and Environmental Policy and Planning,
Strategic Plan (2018-2038), Disaster Prevention and
Mitigation Act of Thailand, B.E.2550, the 12" National
Economic and Social Development Plan (2017-2021), the
Environmental Quality Management Plan, the National
Strategy Committee (NSC) with the National Strategy (2018-
2037), the National Strategy Act B.E.2560 and the draft 13%"
National Economic and Social Development Plan (2022-2026)
[54]. The National Strategy (2018-2037) includes the way to
ensure that the prospect of becoming “a developing country
with security, prosperity, and sustainability in accordance with
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the philosophy of sufficiency economy” is achieved, and the
Royal Irrigation Department Strategic Plan (2561-2580 B.E.).
This high commission could confirm that the SEA process is
being addressed with the top beneficial practices. In addition,
this commission would be responsible for reviewing and
evaluating the plan, making recommendations or disapprovals,
and monitoring and evaluating both the SEA report and the
plan.

6. CONCLUSIONS

As the 2011 mega flood of Thailand, it could change the
flood management planning system in the country. The study
found that the Civil Defense Act 1979 authorized the central
government structure to be responsible for overall disaster
management. The National Civil Defense Plan 2005 was
implemented based on the Civil Defense Act 1979. Thus, the
disaster Prevention and Mitigation Act 2007 authorized
several organizations at different levels to be responsible of
disaster management. The implementation of the central
policy into practice was complicated and overlapped. In
addition, the participation of all stakeholders was not
encouraged from the beginning. For Ayutthaya province as the
pilot case, FMP needs to improve the framework and
integration approaches and consider climate-related risks. The
flood management should focus on the role and responsibities
to directly work and drive the integration SEA into FMP at all
stakeholders more successful. It should be established the SEA
Provincial Board to supervise the flood management planning
and SEA process run parallel and integrated to the same goal.

It is suggested that SEA is the better tool and modern
tendency to promote integration in the right way and to set
priorities for practical implementation to achieve
sustainability and better quality of life.

The author presents the following roadmap for the next
action steps: (a) lay out the research as the subject of the
critical issues; (b) determine the goal of the strategic approach;
(c) initiate a comprehensive analysis to make proposals for the
legal framework in Thailand; (d) examine the legal and
institutional framework based on the proposed SEA approach;
(e) establish a new institutional structure; and (f) promote
public participation at all levels. Even though the integration
SEA into FMP is a partially integrated model in this study.
Further studies, SEA should be done as full integration into
planning process to better integrate SEA into FMP in
Thailand. Furthermore, it should be establishing an
appropriate legal framework to make it mandatory and the new
appropriate authority to directly work and should be under the
umbrella of the Prime Minister and regarding the 20 year
National Water Management Master Plan (2018-2037), and
the National Climate Change Master Plan (2015-2050). This
will make more effective and able to respond in the event of a
disaster in the future.
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