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ecutive summary

. Background and rational

Thailand is located in the area affected from the south west and the north east monsoons and always facing
disastrous floods. From October to December 2010 heavy floods occurred almost all over the country causing
damaged community, agricultural area, resources and loss of people at a large number. Such damages and happening
crisis did stir public criticizes that Thailand lacks of sustainable management to mitigate the seasonal flood disaster.

Although government and private sectors had jointly mobilized resources and materials to mitigate people
suffering during and after flood disaster, all in all they were only the emergency response actions. After the crisis, the
relevant public sectors fail to analyze and clarify the causes of problem to develop proper measures and technology for
problems solving in those flood affected areas. Therefore flood disaster management at present and in the future
requires government efforts and attention to establish policies and practical measures, then accelerate the operations
to achieve the effective goals in all risky watersheds. In the long-term the government must try to solve the causes of
all concerned problems systematically to minimize apparent social, economic and environmental losses. It is very
important that all government agencies, from various ministries with duties on water resources management must
co-operate to ensure integration and unity to maximize the effectiveness of water management and benefits of the
country and people as a whole.

The constitution of the Kingdom of Thailand B.E.2550 prescribes the ombudsman’s functions of investigating
cases of omission or illegitimacy to perform duty of organizations under the constitution and those under the
procedural justice, including ethics of political and government officers. Moreover, assessment and suggestions of
operation conformed to the constitution, propose consideration for constitutional amendment in essential cases as
well as awareness of losses happening to the public at large or protecting the public advantages without petitions are
all ombudsman’s responsibility.
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The ombudsman, Prof. Siracha Charoenpanij, said that water is important and essential for human life. Nobody
can live without water, we all need water for consumption, agriculture and industrials. Without water human’s life,
agricultural activities and industrials will no longer exist. If Thailand has no capacity to manage the water supply for
demands, it will be the end of our nation. It has been well realized that management of water resources is fundamental
for which all sectors must cooperate to reserve water to ensure sustainable supply. The water supply situation around
our country, however, tends to indicate water shortage in the future. Thailand cannot rely on its neighbors. The
Mekhong river which was once brimming, is now becoming drought because PR. China’s 4-5 dams have irrigated
water for themselves and released less water along the river ways. Our neighbors will also follow the PR. China model.
Now it's time to improve our water management for sufficient supply and be free from relying on external sources.
Firstly the systematic management must be implemented from the headsprings, 25 watersheds, towards the lower part
of streams. We must reserve water for consumption and prevent flooding. Accordingly Thai people can ensure
sustainable agriculture and Thailand will be the kitchen of the world in the future. It is the universal truth that food is a
fundamental need of human. No food means no human’s life. Thailand should keep its abundant advantages of natural

richness over other countries, to enhance Thai people survival on the earth.

This is the reason why the ombudsman mainly pays attention to water management. We are also concerned
about flood disaster impact on people. It is considered that the serious problem of both drought and flooding, which
happened repeatedly, affected people’s peaceful living the most. Mainly government’s problem solving was of short-
term action carried out by each functioning unit without any cooperation. There were also petitions that Ayutthaya
province has faced flooding repeatedly. Therefore water management including flood and disaster prevention by direct

and indirect responsible parties should be seriously considered.

» Scenario of water management problem and flooding
in Thailand

The study based on data base of 19 related operational units that have duties on water resources management
in Thailand has revealed 9 key issues. Those 18 government units are Thai Meteorological Department, Geo-Informatics
and Space Technology Development Agency (GISTDA), Hydrographic Department, Marine Department, Royal Irrigation
Department, Department of Highways, Department of Rural Roads, Department of Disaster Prevention and Mitigation,
Office of the Royal Department Projects Board, Department of Water Resources, Department of Public Works and Town
& Country Planning, Land Development Department, Royal Forest Department, Department of National Parks, Wildlife
and Plant Conservation, Electricity Generating Authority of Thailand, Royal Thai Armed Forces Development Command,
Department of Drainage and Sewerage and Hydro & Agro Informatics Institute (Public Organization). Another private
unit, sharing data in this study, is the Foundation for National Disaster of Warning Council. The 9 problematic factors are

as follows:

1. Deforesting is a cause of flooding.
2. Encroachment of waterways and public areas and dredging of canals and ditches

3. Direction of water drainage in urban planning
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4. Warning system

5. Preparations for flood evacuation and disaster relief

6. Redundancy of government agencies’ function arising from Ministers and Departments Reformation in 2002.
7. Sufficient budget allocation

8. Lack of readiness after decentralization of power to local authorities

9. Proposed changes to and revisions of laws

Ombudsman’s Recommendations

1) The suggestion is listed according to the afore mentioned problems

Revealing problems have led to Ombudsman’s Suggestion of how to solve each specific problem as follows:

Issue 1 Deforestation is a cause of flooding.

Solutions : The government must command the Royal Forest Department to expedite expansion of forest
area especially in all river source lands. Watching the changes of forest area by using Geo-Informatics and Satellite
Imaging technology should be done to obtain the latest data such as the advance of forest poachers specifically the

illegal logging and forest fires. It will support forest reservation.

GISTDA also confirms that this technology can be used as an effective tool for inspecting forest invaders. For the
forest service task with insufficient budgeting while requiring many officers and employees, the proper technology and

measures should be used as the additional tool to solve the problem more effectively. These measures are:

« Legal measures : include legislation amendment to add execution penalty for illegal invaders into river source
areas of conservation forests. In the case it is a hiring operation and the hirer has been named (the accused
capitalist) the penalty condition may be reduced or the invader may be authorized to act as a witness, if
considered appropriate. The execution penalty has been proposed on the ground that invading deforestation
affects people in all aspects and more harmful to the society at large than the adverse impact of drug
trafficking. And in the worst case assets seizure may be as well added. Moreover, compensation at the rate of
one million baht and over per one rai of land paid to the state, as people’s representative, should be acquired

under the civil code. Such a compensation shall be for setting up of a reforestation fund to solve the problem.

« Economic measures : include incentives to have people living around the watershed area to take a good care
of the forest. Rewarding in terms of money should be made by fees and taxation paid by those residents at
the end stream as a return for beneficial advantages they have received from the efforts of those upstream

contributors.

« Agricultural measures : include R&D to increase per rai productivity by appropriate technology to reduce
deforestation for more farming lands. The Royal Forest Department and the Department of National Parks,
Wildlife and Plant Conservation should officially agree how to handle those related or repeated operations. In
order to effectively solve such problems reunion into one entity of the two departments should be

determined to enhance integration for maximum achievements.
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Issue 2 Encroachment of waterways and public areas and dredging of canals and ditches

Solutions : The state must dredge river canals, particularly the main channels that drain water to the sea.
These canals must be made wide and deep enough to drain water quickly to prevent floodwater from becoming
trapped, which is a long-term problem that produces many difficulties for members of the public residing nearby those

rivers.

The relevant public organizations must issue plans and policies that protect against encroachment of public
riverfront land, water drainage locations, and natural water retention areas. Population growth and the number of
construction projects should be evaluated in order to determine how to best address problems that may arise in the
future. Further, the public organizations which are directly involved, such as the Royal Irrigation Department and the
Marine Department, must maintain the river canals’ capacity to receive and drain water into the sea. Thus, it is
appropriate for these departments to effectively address the problem of encroachment of riverfront land, water

retention areas, and natural water drainage areas.

As for the problem of encroachment of riverfront land, water retention areas, and natural water drainage areas,
which is usually done by influential persons, politicians, and local politicians, the relevant public organizations must
come to a mutual understanding, using reason, and find a just solution that is acceptable to both sides. They should
cooperate to make an agreement with the community about how to make beneficial use of the public land. However, if
they are unable to accomplish this, then a complaint must be filed in court against the encroachers of public land in

order to reverse the encroachment and return the land to its original condition.

Issue 3 Direction of water drainage in urban planning

Solutions : The state must set urban planning policies at every level in order to develop orderly
communities which are desirable to live in and increase the quality of life. It is necessary to create laws for urban
planning at the national level, the regional level, and other levels that are compatible in order to clearly determine
proportionate and effective uses of land so that those uses may be carried out in a sincere manner. As for the matter of
road construction, the Department of Highways and the Department of Rural Roads must coordinate with the
departments and organizations involved in water management to gather up-to-date data on public works, town
planning and environment to integrate into road planning strategies in order to prevent roads from obstructing the
flow of water. The Department of Highways and the Department of Rural Roads should survey the areas where water is
flooding roadways in order to solve the problem by increasing the sizes of culverts or bridges to allow faster drainage.
If necessary, additional culverts should be constructed so that roadways will not be flooded or become embankments

which block water flow. Furthermore, water gates can be added to culverts and bridges to help divert water as needed.

Issue 4 Warning system

Solutions : The government should promote the education of youth and high school and university
students so that they have the knowledge to understand the importance of climatology and so that they give
importance to weather forecasting and warning system. State enterprises as well as private organizations should
cooperate in campaigns to raise public awareness of the importance of weather forecasting and warning systems in

order to avoid damages and the loss of lives and property.
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As for weather forecasting and warning systems, the Department of Meteorology should coordinate with
various government organizations such as the Hydrographic Department and private organizations such as the
National Disaster Warning Center in forecasting and in making use of each organization’s capacities in order to obtain
correct and accurate data. Should a disaster arise, the government should ensure that there is an effective warning
system in place which is fast and which reaches every area, using all forms of media and communication network,
especially through the radio, community radio, government radio, and television, as well as transmit news of disasters

through mobile phones.

To address their lack of personnel, the Department of Meteorology should coordinate with educational
institutions in offering Meteorology courses in order to produce graduates who can serve as knowledgeable, skilled,
and experienced personnel able to meet the requirements of the Department of Meteorology and other organizations
involved in climatology. The Department of Meteorology should to work quickly to further train their staff both

domestically and abroad so that their knowledge and experience accords with international standards.

Regarding the public sector’s weather predictions for water management, importance should be given to the
analysis of more factors than statistical data only because at present there are changes in global climate patterns that
cause changes in weather conditions and seasons, such as the El Nino and La Nina phenomenon. Therefore, forecasts
cannot be made from statistical data alone as has been done in the past to end flooding problems. As the current
characteristics of climate change differ from the past due to global warming, weather forecasts must make use of other
sources of information to help effect the most accurate decisions. Statistical data or past information is no longer

reliable for forecasting.

Issue 5 Preparations for flood evacuation and disaster relief

Solutions : The Department of Disaster Prevention and Mitigation should use the National Plan for Disaster
Alleviation of 2010-2014 to manage dangers to the public and should incorporate aid from government and private
organizations, including funding, staffing, and tools and equipment, for the fastest possible recovery. The government
should make arrangements so that the Department of Disaster Prevention and Mitigation has access to modern
communication systems and satellite systems that can be used for preventing and mitigating public disasters so that

the penetration and distribution of aid for disaster victims is efficient, fair, comprehensive and not redundant.

The Department of Disaster Prevention and Mitigation and local governing authorities should be well-prepared
and have regular evacuation drills so that people in affected areas will be ready to react correctly in an emergency or
disaster. The organizations involved should communicate steps and procedures, make clear signs, set up
communication systems to send messages, and determine appropriate evacuation destinations, as well as provide

other facilities and various services dependent on the needs of those affected.

Issue 6 Redundancy of government agencies’ function arising from Ministers and
Departments Reformation in 2002

As there are many departments and agencies from different ministries involved in water management, both
those which were set up before 2002 and after, there should be integration among them to determine successful water
resource management strategies and to solve problems in a unified manner. A single management unit could be set up
and overseen by a higher authority, such as the Prime Minister or by a committee which would have the final decision

in solving problems, in a timely manner.
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The problems of redundancy and overlapping of duties and of areas of responsibility found between the
Forestry Department and the Department of National Parks, Wildlife and Plant Conservation cause problems for both
departments. Therefore, there should be collaboration and joint problem-solving in order to reach resolutions that can
be applied in practice in a reasonable and efficient way. This will be beneficial to both civil servants and the public. If
possible, the government should go back and reconsider the advantages and disadvantages that have been realized in
creating these separate departments, as both departments have had many management problems in recent years
leading to substandard performance. Thus, in order to address this problem, the government should urgently consider

the issue of rejoining these two departments.

Concerning the Department of Water Resources, new water management laws defining the roles and the
authority of the department should be issued urgently so that they are more clear, and there should be staff
development leading to greater relevant knowledge and experience in water management so that these skills may be
put to use in the field in an efficient way. If the department is unable to bring staff competency up to a suitable
standard, the department should be redefined as an academic agency concerned with water management instead of

an executive agency that performs duties in affected areas.

Issue 7 Sufficient budget allocation

Solutions : The Bureau of the Budget should take into account the importance of preventing and
addressing flood disasters and allocate sufficient funds to organizations involved so that they can carry out their work
according to set plans. For example, the Department of Meteorology is an important organization involved in warning
systems, so they should be equipped with both sufficient capacity and modern equipment as need as much accurate
information as possible in order to prevent problems arising from natural disasters which may cause a great deal of
damage and loss. The Marine Department is responsible for rivers and canals which are both transportation routes and
important water drainage areas so the Bureau of the Budget must allocate enough funds for the dredging of
waterways to allow faster water drainage into the sea. An increase in the number of officials employed to oversee the
problems of encroachment of waterways and to prosecute encroachers of public property should be considered, in
order to prevent the encroachment of riverfront land and land along canals, and maintain the set boundaries in their

original conditions.

The Bureau of the Budget should make use of information from the Hydro and Agro Informatics Institute about
prioritizing in areas that are vulnerable to flooding and drought and use this as a budget allocation guideline for water

resource management in those areas.

The Bureau of the Budget must also allocate sufficient funding to compensate for the damages, both actual and
mental, which happen as consequences of flood disasters, or look for ways to help indirectly, such as by promoting and
supporting life and health insurance systems in order to reduce the state’s expenses so that damage compensation will

be more fair than in the past and less of a financial burden for the country.
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Issue 8 Lack of readiness after decentralization of power to local authorities

Solutions : The transfer of authority to local governing organizations requires preparing personnel to be
responsible for various duties in government administration as well as educating and training future officials, especially
with academic and technical knowledge. In the preliminary phase of the transfer of responsibility to local authorities,
the organization conducting the transfer must educate and mentor the local authorities in carrying out their assigned
duties. They may need to create handbooks detailing the processes, resources, and other requirements needed to
make the work successful, and there should be measures to follow up and monitor progress in those responsibilities

that were transferred.

Issue 9 Proposed changes to and revisions of laws

Solutions : The government should move quickly to push for laws important for preventing and addressing
flood crises, such as the National Law on Water Resource so that there are wide-ranging laws concerning water
management and laws to promote and protect meteorological work so that it can develop efficiently and in

accordance with international standards.

In addition, the state should let involved organizations consider revising or repealing Section 1308 of the Civil
and Commercial Code regarding the use of land at shallow canal banks, which results in additional land. This law
should be in line with the property rights granted to the deed holder of the land next to that canal and should
determine whether or not deed holders have the right to claim water space in the event that their land bordering a
canal is eroded. Re-examination of this law could prevent land disputes which have caused some areas of rivers and

canals to narrow and which causes inconvenience for the public.

2) General recommendations from ombudsmen for solving water management problems

Ombudsmen have examined the work of the involved organizations, starting from the authorities and
responsibilities of various organizations involved with water management to the problems they face and the solutions
they employ, and have recommended that, to solve flood problems, agencies and departments should be divided into

three groups, as follows:

1tgroup : Organizations involved in short-term water management or tackling immediate problems,
comprising the Department of Meteorology, the Department of Disaster Prevention and

Mitigation, the National Disaster Warning Center, and the Hydrographic Department.

2" group : Organizations involved in long-term water management, comprising of the Marine Department,
the Forestry Department, the Department of Public Works and Town & Country Planning, the Land
Development Department, the Department of Rural Roads, the Department of Highways, and the
Office of the Royal Development Projects Board(the coordinating Agency of Project
Implementations), the Geo-Informatics and Space Technology Development Agency, and the

Department of National Parks, Wildlife and Plant Conservation to fulfill the Royal Initiatives.
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3rgroup : Organizations involved in both short-term and long-term management, comprising the
Department of Water Resources, the Electricity Generating Authority, and the Royal Irrigation

Department.

The ombudsmen’s general recommendations for water and flood crisis management in Thailand can be divided

into two parts, short-term management and long-term management, with details as follows:

Part 1 Recommendations for water and flood crisis management in solution in the

shortterm with details as follows:

1. The state should allow organizations involved in local water management and services such as the Tambon
(Sub-district) Administrative Organizations, the Municipality, or the Provincial Administrative Organizations, to urgently
proceed with water retention planning, whether dredging and improving existing reservoirs or setting aside large
water storage facilities that can serve every area. They should urgently start working with watershed community areas,
which have been flooded repeatedly in the recent past. This will slow down the overflow of water during the rainy
season, as water will go into the reservoirs, which may serve as “monkey cheek” areas for holding water temporarily.
This will also serve as a way of solving drought problems by storing water for the dry season. As for the areas in which
to construct or prepare as water retention facilities or areas, it will be very important to take natural water courses into
consideration. Those areas might be public spaces, or spaces may be sought through other means such as soliciting
donations from inhabitants in order to purchase property, or campaigning for people to donate land to be converted
into water retention areas, or by allowing charitable individuals to get involved in looking for land and in coming
together to invest voluntarily, as is done during the Thai Buddhist Lent (Tod Katin) celebrations, which enables Thai
people to feel mutual ownership and responsibility (including requesting use of temple grounds or land held by
various government organizations). However proceeding with this work should not be be left to local communities
alone. There should be discussions and exchanges with involved organizations such as the Royal Irrigation Department
or the Department of Public Works and Town & Country Planning, and collaboration in studying technical and
engineering possibilities and limitations in construction projects, such as on issues of size, location, and construction
techniques, so that the construction of water retention facilities or reservoirs will be maximally efficient for water

retention and will be practically beneficial to the public both in rainy and dry seasons.

Initially, the government should campaigning for pond and artificial water reservoir construction by examining

the areas for construction in the 4 following ways:

1. Construction of small water reservoirs or water sources within a household in accordance with a new theory
of water and land management for agricultural use on small plots of land. This will yield the highest benefit
and is in accordance with His Majesty the King's Philosophy of Sufficiency Economy. Land is divided into 4
portions, in which 30% may be set aside as a water source. A small water reservoir may be constructed,
allowing a supply of water year-round, water storage during the rainy season, support for crop planting

during the dry season, and availability for use in periods of sparse rain.
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2. Construction of small water reservoirs in areas vulnerable to flood crises and drought, incorporating
information about the priorities of areas that are vulnerable to flood crises and to drought from the Hydro
and Agro Informatics Institute, or related information from other organizations, into making decisions and

taking action.

3. Construction of small water reservoirs or artificial water sources by examining appropriate areas for such
construction, taking into account the natural water retention capacity of the soil in examined areas, and
perhaps using the Land Development Department’s programs for assessing soil quality as a guideline for

selecting the area in the preliminary phase.

4. Promotion and support of small water reservoir construction in local communities that are prepared. Involved

government organizations should act as consultants for construction in local communities.

The ombudsmen’s studies of the ombudsmen found that the solution of digging water retention reservoirs and
creating water artificial water sources is in line with the studies on water resource management strategies that have
been successful in Thailand, commissioned by a special Senate committee in 2003, which found that “surface water
sources should be developed for storing water in various areas and should be distributed throughout every community
and village, sub-district, district, and province, so that there are sufficient water sources to supply water to all the
watershed areas during the dry season, while taking into account specific issues of capacity. In the construction and
development of small water reservoirs, conditions of the area and the topography should be taken into account.
Developments should not have consequences which cause unacceptable damage to other areas but should make

water available in a sustainable way.”

2. The state should prepare warning systems which are as accurate and reliable as possible in order to reduce
potential damages from natural disasters. The Department of Meteorology, which is the main organization involved in
facilitating this work, must integrate work with other capable organizations in promoting this information, namely the
Hydro and Agro Informatics Institute, Geo-Informatics and Space Technology Development Agency, the National
Disaster Warning Center, and the Hydrographic Department, by using water management forecasting. The state should
give importance to the analyses of the problems and make use of statistical data. As for the warning systems, the state
should seek out ways to warn the public about danger, such as transmitting information through radio waves, sending
warning messages through mobile phone networks (SMS), and importantly, the state should have a way of sending
warnings through government TV and radio stations whenever the likelihood of disaster has been confirmed.

Furthermore, the government should invest in cutting-edge tools and equipment for weather forecasting
capable of increased advance warning time and accuracy for relating agency such as Department of Meteorological
and GISTDA , in order to better inform the Royal Irrigation Department’s decisions about storing or decreasing water in
order to prevent floods.

3. The Department of Disaster Prevention and Mitigation should prepare efficient systems and work plans in
order to alleviate public dangers and be prepared to tackle sudden disasters. They should make countrywide
preparations and set master plans, including simulation drills and practices such as preparing evacuation routes for
evacuees and life-support services for victims of disaster. There should be training from time to time so that the public
is enabled to handle sudden disasters.
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4. To deal with the encroachment of public waterways and watercourses becoming more shallow, which
prevent fast and easy flow of water, the Marine Department and other capable organizations must collaborate to
dredge canals and rivers. They should also prosecute those who encroach on waterways with both legal and social
measures. This is so that water sources will stay wide and deep enough to be able to drain water at full capacity and

fast enough to prevent water from becoming stagnant.

5. The Department of Rural Roads’ construction work and road development has incorporated city planning
issues concerned with natural water drainage as one part of the determining where new roads should be constructed
in order to prevent possible disasters. Roads have obstructed water and led to water stagnation, as following power
decentralization, the Department of Rural Roads delegated responsibility to local administrative authorities which
often did not follow the rules, regulations, or standards set by the Department of Rural Roads. They also often ignored
city plans during construction, and as a result, many of the roads built by the local administrative authorities ended up
obstructing natural water drainage routes, or lacking the culverts necessary for water drainage. Thus, when the
Department of Rural Roads, a very capable and knowledgeable organization, works with the local administrative
organizations, there should be collaboration with other relevant organizations, such as the Department of Public Works
and Town & Country Planning, local administrative organizations, and the Land Development Department in order to

report circumstances that cause a risk of flooding to government organizations working in flood crisis prevention.

6. When roads are constructed by the Department of Highways or the Department of Rural Roads, an
investigation is usually conducted into natural water courses and plans are made for constructing culverts to drain
water in order to prevent flood problems. However, over the passage of time, routes of water flow or drainage may
change due to changes in land use. New construction may block drainage, leading water to flow into areas not
equipped with culverts. Therefore, it is crucial that both these departments must regularly study changes in water flow
in order to put the information to use in analysis to find solutions to problems in road drainage. For instance, additional
culverts could be installed in some areas, or the capacity of existing culverts could be increased to drain more water. In

any case, in constructing roads, local administrative organizations must also take action in the aforementioned ways.

7. Provincial governors and administrators of local governments in each province must work together to create
a preliminary flood crisis prevention plan, and in doing so they must survey and record flood crisis statistics and the
degree of impact to each area and make use of the data in the prevention plans. High priority must be given to
preventing damages in specific areas which cannot be rebuilt or replaced when damaged, such as historical sites or
cultural heritage sites, or natural areas with paleontological significance, for instance. There must be training and tests

of readiness in providing relief from public dangers at least once a year.

8. The Bureau of the Budget must allocate funds to organizations which are responsible for water and flood
crisis management in a balanced and reasonable way that accords with actual needs and priorities, especially to
organizations responsible for warning systems as they are the first step in mitigating possible loss and damage. The
state must support funding to develop knowledge and awareness and procure up-to-date equipment and technology
so that the warnings will be as accurate and correct and can come as far ahead in time as is possible. Though this is a
costly investment, this investment by the state in warning systems should be considered much more worthwhile when
compared with the loss of lives, personal property, and accumulated budgetary loss due to payments for damage

compensation.
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9. Water management and flood crises in Thailand requires all organizations to collaborate and work in an
integrated and unified way, without redundancy in the division of responsibilities. Organizations must work in
harmony and in the same direction in order to be effective and able to solve Thailand’s water problems in the long-
term sustainably. In the group of organizations working in water management, one organization should be selected to
serve as a central agency, or committee with absolute decision-making authority to manage the high-risk conditions of
integrating information from various organizations should be set up. There must be effective cooperation in the

process, without passing the buck or fighting over responsibilities, which actions lead to greater overall loss or damage.

10. The Ministry of Agriculture and Cooperatives and the Royal Irrigation Department should advise
agriculturalists to postpone the planting time of rice or other harvest crops as appropriate; for instance, crops that are
harvested at the end of the rainy season should be moved to after the rainy season after a flood disaster has occurred
in order to avoid losses. Flood conditions caused huge losses of profit for farmers of these crops, while in normal

conditions the same farmers may harvest crops that give them profits in tens or hundreds of thousands of baht.

Part 2 Recommendations for water management and flood crises solutions in the long term:

1. In maintaining and preserving the abundance of water resources, there must be maintenance and care of
forested watershed areas so that these areas remain unharmed and don't get encroached upon or destroyed. As these
forests naturally absorb and store water, they prevent water from overflowing and prevent soil erosion and landslides.
In recent years in Thailand there has been significant encroachment and forest clearing, which is why, at present,
forested areas make up less than 30% of the country’s total land area. When forests decline, droughts and floods occur
more frequently. Therefore, in order to increase forested areas and regenerate forests so that they can serve as rich
watersheds that continue to nourish the people of the country, the state should employ various measures to create

incentives for the people to take a greater interest in planting forests.

For instance, in the case of an NGO or of an individual who does not have land for reforestation, the government
can create a measure to encourage them to plant forests by providing tax cuts for participation in reforestation
activities in public spaces and upstream areas, and for maintaining those areas until the newly forested area can sustain
itself. People in the private sector could use their reforestation expenses to file for tax breaks (they could file for up to

100% or 200% in tax breaks, for instance).

In the case of government organizations, reforestation measures should be used to increase welfare benefits for
civil servants of government organizations who plant and maintain forests until they are self-sustainable. If the state
derives benefit from these reforested areas, this may lead to good possible outcomes. For example, the state might use
the forest to invest in the carbon credit market, and fund welfare funds with some of the benefits received, such as

retirement funds for organizations that conduct reforestation projects.

As for communities with farmland, a measure called “Bank of Trees” may be used, in which trees are given
monetary value as assets that can be used as collateral when taking out loans from financial institutions. That is, if an
individual has planted a tree on his or her own property, he or she can count it as an asset to use as collateral without
mortgaging the property as has been done in the past. If a mortgage payment cannot be paid, the trees can be used as

payment unless their value is insufficient, in which case the land may used as payment.
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Furthermore, there should be support for education in Environmental Conservation and Ecology on different
levels of study as appropriate, starting from grade school until university, in order to instill in children and students the
value of conservation of forests and water resources and awareness of the importance of natural disasters that severely

impact human lives.

2. The government has to create a National Spatial Development Plan for the development of the country. For
this, the use, protection and conservation of up to 25 watersheds must be organized, in order to preserve the country’s
natural water resources, the issuing of documents giving any land rights in all protected areas must be prohibited.
Some regulations may be waived for those who have already had land rights, temporary permitting their continued
residence, but they must not do anything that harms the forest or environment in any way. Enemies to the forest and
the environment are to be removed from protected areas immediately and the land is to be seized by eminent domain
laws and used in the Spatial Development plan or for environmental purposes. The Spatial Development plan should
contain clear zoning restrictions so that there is no encroachment to drainage areas and natural waterways. The
construction of buildings, structures, or any public utilities in either the public and private sectors must adhere to the
rules and regulations of this master plan. Moreover, in addition to a master plan for the entire country, there must be
urban planning at the regional level and the community level to be used as guidelines for activities that are compatible

with each other as well as fit under the Spatial Development plan.

3. The state must review transfers of authority to local administrative organizations, especially those with
responsibilities that require staff with specialized knowledge in planning and implementation. In the past, there have
been many responsibilities passed on to the local administrative organizations that were not carried out efficiently and
effectively, due to the lack of skilled and knowledgeable staff, which led to serious negative consequences in the

development of local areas.

Furthermore, it is clear that the aforementioned long-term water management and flood crisis solutions rely on
issue of structure of public administration which cannot be implemented in a short period of time, but will, rather, take
quite a long time to carry out, possibly longer than in one generation. As these measures may be time consuming, the
state cannot be neglectful and leave these problems in the hands of the next generation. The government urgently
needs to take action as soon as possible, as the earlier the action is taken, the greater the likelihood of greater and

earlier success.
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