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COMMUNITY WATER RESOURCES: DEVELOPMENT OF A CULTURAL
ECOSYSTEM MANAGEMENT MODEL IN THE COMMUNITIES OF SOUTHERN
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ABSTRACT
The aims of this gualitative investisation are: 1) to study the history of
water resource management in Southern lsan; 2) to study the current conditions
and problems with water resource management in Southern lsan; and 3) to
develop a cultural ecosystern management model for water resources in the

communities of Southern Isan. Data for this investigation was gathered from
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December 2013 using documentary research and field study. The three provinces
chosen for further investigation were Chaiyaphum, Nakhon Ratchasima and Buriram.
The results show that people in the three provinces are presented with a number
of problems concerning water rescurce management. These include insufficient
supply of water for both consumption and agriculture, disrepair of water storage
facilities, flooding, poor water guality, lack of available water in the dry season. For
these reasons there is a low level of efficiency in the area.

Keywords: Water Resources, Community, Development, Cultural Fcosytem

Management

1. INTRODUCTION

Humans have an extremely close relaticnship with the natural
environment during their everyday life, just as all other species of animal. However,
hurmans do not always treat the natural environment with the required care anc
respect.

Water is a necessity for human life. We need clean water in order to
remain in good health and humans can only go without water for 3-5 days. The
human body is approximately 70% water and it is vital that all water we consume
is of a suitable guality for our bodies, free from chemicals and toxins. A healthy
adult human requires about eicht classes of water per day (240cc/class).

Water is a naturally occurring resource found in all three states of
existence. The water cycle begins with water in the seas, oceans and rivers, which
evaporates into water vapour and is stored in the atmosphere. Once the
temperature falls, the water vapour is transformed back intc liquid state and falls
to Earth in the form of snow, rain, hail or mist. A portion of the fallen water will be
collected by plant life (interception storage), another portion will sink or soak into
the soil, a further portion will re-evaporate into the atmosphere and the remainder
will flow downwards according to the contours of the Earth.

There are four categories of water on the planet: atmospheric water,
surface water, groundwater and chemical water. Surface water is the category most
visible to humans and consequently most impertant to human society. When on
the surface, water flows downwards in one of two ways: sheet flow (in shallow
‘sheets’ according to the contours of the Farth) or channel flow (in deeper

channels, such as canals, rivers and streams). At points in the journey of water, it is
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collected in natural or man-made spaces, such as rivers, reservoirs, swamps and
marshes. These have been mportant to societies throughout history as sources of
drinking or cleaning water, communications networks and natural defences.

Nowadays, the quantity of water required for consumption, agriculture and
industry is higher than ever before, and increasing. However, the quantity of water
available for use is reducing. This situation has caused an increase threat of drought
and water shortages. It is therefore crucial to manage water resources carefully and
efficiently to minimise water shortage problems.

The International Decade for Action ‘Water for Life ‘2005-2015° has
recently come to an end and the world has come to a realisation of the need to
‘apportion diminishing supplies between ever-increasing demands’. (United Nations
Department of Economic and Social Affairs (UNDESA). October 2016] The accepted
nternational model for this is a holistic approach: Integrated Water Resource
Management (IWRM) (Fieure 1). 'WRM is a process which promotes the co-
ordinated developmant and management of water, land and related resources, in
order to maximize the resultant economic and social welfare in an equitable
manner without compromising the sustainability of vital ecosystems'’. (Hassing, 1.,
Ipsen, N., 2009) The crucial objective of water resource management is sustained

vields. (Jaroensin, A., 2000)
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Figure 1. Stages in IWRM planning and implementation (Source: UNDESA, 2014)

For the most effective management of water resources, it is important to
secure community backing and participation. This requires a series of nine
components: 1) Intent and teamwork from members of the local community; 2)
sense of ownership in the local community; 3) understanding of the important
issues; 4) able leadership; 5) suitable size of water resources for size of community;
6) knowledge support from government institutions; 7) rules and regulations for
community organisations; 8} community representatives involved in planning,
implementation and evaluation of policy; 9) model for continucus community
participation. (Becu, N., Perez, P., Walker, A, Barreteau, O. and Le Page, 2003}

Northeastern Thailand (Isan) is a region with many different types of water
rescurce but there is little education about the methods of water rescurce
management available to local communities. In past initiatives, the primarily
agricultural society has heen educated in methods of irrigation but little knowledee
of holistic water management or IWRM on the basis of local participation has been
taught. For these reasons, the researchers were keen to investigate water resource
management in Isan and disseminate knowledege of internationally accepted

methods to the local communities.

2. RESEARCH METHODOLOGY

The aims of this qualitative investigation are: 1) to study the history of
water resource management in Southern Isan; 2) to study the current conditions
and problems with water resource management in Southern Isan; and 3) to
develop a cultural ecosystern management model for water resources in the
communities of Southern Isan. Data for this investication was gathered from
December 2013 using documentary research and field study. The research model
was based on suicelines outlined by Nisa Chuto. (Chuto, N., 2008) The research
area was selected purposively according to two main criteria: 1) the community was
over 100 years old with over 200 homes and had developed over time, while
original resources remained in a good condition; 2) there was an ecosystem
management policy in place, including management of water resources. The three
provinces chosen for further investigation were Chaiyaphum, Nakhen Ratchasima

and Buriram. The individual communities are detailed in table 1. Research
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respondents were purposively selected from the population of the communities
chosen and divided into three categories. The composition of each informant group
is detailed in table 2.
Province Community
Chaiyaphum ' Rawe Swamp, Nong Bua Rawe, Nong Bua Rawe District
Ampan Swamp, Ban Tal, Bamnet Narong District
Nakhon La Han Luk Nok Swamp, Ban Lueam, Ban Lueam
Ratchasima  District
Samrcong Swamp, Samrong, Gaeng Sanam Nang District
Buriram Huai Yang Reservoir, Don Arang, Nong Kee District
None La Han Sai Reservoir, Nong La Han Sai

Table 1. Communities studied during this investigaticn

Group Individuals Number
Key Government representatives 18
Informants Private sector representatives (Industrialists = 12

and Agriculturalists)

Community Leaders

18
Casual Workers  of the irrigation department, 78
Informants householders, people with knowledse of
local water resources
General Local residents and people in similar 20

Informants communities

Table 2. Informants providing data for this investigation

Data in the field were collected by basic survey, participant and non-
participant cohservation, structurec and unstructured interview and focus eroup
discussion. Observations were conducted according to the research principles of Sin
Panpinit and interviews were conducted following the suggestions of Supang
Chantavanit. All data was validated using a triangulation methed. The verifiec
results were then catecorised according to the three research aims and analysed by
typological analysis anc analytic induction. The results are presented here as a

descriptive analysis.
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3. RESULTS

Rawe Swamp (Figure 1} covers 1,750 rai and three communities. It is a
natural water resource and home to the native giant freshwater prawn, which is
used ta produce a number of famous local specialties. The water from the swamp
is piped to the homes of the three local communities (Supannee Pumpuang,

personal communication, 2014},

Figure 1. Rawe Swamp, Nong Bua Rawe, Nong Bua Rawe District

The residents in the local area are primarily farmers. During the dry season,
the farms do not yield any crops and there has been considerable internal
migration to seek work. This has had a negative impact on families in the region and
local leaders have secured sovernment sponsorship to train farmers in ather
occupations. These include weaving, mushroom harvesting and making herbal rice
naadles. Lacals have thus had to study in different fields ta maintain their standard
of living (Kanokwan Jannamsai, persanal communication, 2015},

As a result of poor farming technigues and limited agricultural knowledge,
the farmers have used a lot of infertile local farest area. In order to grow craps on
this land, they have been forced to use large guantities of organic and chemical
fertilisers, which are expensive. Consequently, the local government has initiated
training in financial management, including the opening of household current
accounts. There has alsa been training in the creation of multi-purpose herbal

praducts made from locally sourced kaffir lime, butterfly pea, turmeric and
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tamarind paste. They have also created 200 litre coal-burning drums to make the
production processes more efficient and reduce costs.

Rawe swamp is a large body of natural water, which is primarily used for
agricultural work and aquaculture (prawn-raising). The area is being developed for
tourism because it is on the major route to the Sai Tong National Park. The area
around the swamp is suitable for tourist accormmodation due to the shady
atmosphere created by many trees. Additionally, in the hot season, many migratory
birds flock to the swamp. The local government has received funding for its project
of “developing the people, developing work and developing the community”. This
began as part of a 2009 project of 84 districts across Thailand to care for local
forests using self-sufficient methods.

In the past the Nong Bua Rawe area was extremely fertile, espedially in
terms of forests. However, as the local communities developed, the area and the
resources were affected. The changes in the community can be described in three
distinct periods. Pre-1974, the area was thick rainforest and communities were
concentrated on the mountainsides and near water sources. Lifestyle was basic anc
locals worked in agriculture. From 1975 to 1986, urban society was developed.
Roads were ccnstructed and communicaticns networks were improved. Locals
relocated nearer to urban centres because their preducts sold better. However,
during this pericd, there was deforestation and an increased use of chemicals in
farming. Additionally, farmers started borrowing money from the banks, causing
many locals to be in debt. Flectricity, piped water, radio signals anc telephone
networks also made lives more convenient. From 1987 to 2009 there was further
development according to principles of self-sufficiency. This included the digging of
canals and construction of roads. Cooperative networks were established to
educate locals in suitable, self-sufficient lifestyles and government welfare schemes
were established (Phrakru Suwimon Pawanakun, personal communication, 2015).

The residents living near Ampan Swamp (Figure 2) continue to suffer from a
lack of sufficient water for consumption and agriculture. There are also seasonal
problems of both drought and flooding, as well as low water quality. There is
insufficient water storage during the rainy season to ensure adequate water levels
in the dry season. The bigeest problems are felt in the urban areas, industrial zones
and residential developments. A number of water sources are located within a

national park and are consequently inaccessible. There is a lack of people with the
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required knowledge to address community rescurce managerment problems and
there is also an insufficient budeet to make major chaneges. There is no systermatic

plan of water usage and managerment for the private and industrial sectors.

G il

Figure 2. Armpan Swamp, Ban Tal, Barmnet Marong District

Aside from the national observance of Buddhism, there are also local beliefs
related to water in the area that influence socety. One important aspect of the
belief systern is the respect of spirits. Locals believe that spirits protect and drive
the area, including the spirits of ancestors, field spirits, wood spirits and water
spirits. Too Luane Kong or Ta Luang Kong is a holy water spirit owver 2,000 years old.
There have been local tales of residents hearing traditional Thai rmusic, specifically
oot ensemnble pieces (a favourite of the spirith, coming from the waters of Ampan
Swamp. |t is believed that these sounds help keep the community at peace. As a
result of these beliefs, there is an annual ceremony in the sicth month of the Thai
calendar to pay respect to Tao Lugng Kone. This link between spirtuality and the
water has caused many locals to seek water from Ampan Swamp to help cure
disease and bless crops. It is important then, not only for the guality of the water
but also for the preservation and respect of pecple’s beliefs that the water is not
contarninated fwutinan Pramajorn, personal communication, 2013}

La Han Luk Mok Swamp (Figure 3} is surrounded by Ban None Bradu to the
Morth, Ban Ma to the South, Ban Lueam to the East and Ban Mone Rai to the West
Each of these communities is characterised by its prosdmity to the swamp and the
tributaries and strearns running throuegh it The main professions are consequently
fishing and agriculture. The swamp is approxdmately 8.8km. The area was made a

bird sanctuary in 1960 and the most populous bird is the weaver. The swamp is
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dotted with islands and pottery has been found throughout There are strong local
beliefs in water spirits and, in a similar fashion to Ampan Swamp, there have been
local tales of residents hearing traditional Thai music coming from the swamp.

Accordingly, there are rituals held at the swarmp every vear.

Figure 3. La Han Luk Mok Swamp
Sarnrong Swarnp (Figure 4} is a large natural reservoir in Nakhon Ratchasima,
337k . The swarnp can hold a total of 20 million cubic metres. |t is located five
kilornetres from the Chi River. During the rainy seascn, the Chi River will swell and
fill Sarnrone Swamp. The swamp provides water for the 5550 pecple from the
1,280 hcuseholds in the surrcunding nine communities. Howewver, there is not
enoueh water stored in the swamp to provide for everyone the entire year (Sarawut

Chanapan, personal cormmunication, 2014,

Figure 4. Sarmrong Swamp

Many of the water resources, including Huai Yane Reservoir are home to a

varieby of flora and fauna and an estremnely relaxine environment, suitable for
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tourism. As yet, the tourism potential of the water resources is untapped (Phra-
atikan Sawat Suttojitto, personal communication, 2014 Like all of the other water
resources covered by this investieation, Huai Yang reservoir is surrounded by
extrernely fertile land. The communities surrcundineg Huai Yane Reservoir have
grown in size over the years as migrant workers come to exploit the fertility of the
surrcunding environment. Howewver, the communications networks, public services

and armenities have not developed in tandern with population erowth.,

Figure 5 HuaiYane Reservoir

As with other communities investieated, the settlerments around Mone La
Han Sai Reservoir benefit from a full water rescurce during the rainy season.
Residents use the plentiful water supply for agricultural pursuits. However, as is the
problern elsewhere, the water level is insufficient during the dry season and water
management is not efficient encugh to ensure a steady yearlong supply (Phra
Sangat Mahamonekulo, personal communication, 2014}

To summarize the results of surveys, observations and interviews, residents
of communities surrcunding water resources in Northeastermn Thailand live their lives
in harmony with their surroundings. They benefit from the fertility that the swamps
and reservoirs encourage and live a live of agriculture, which is supported by the
water supply. Howewer, there are big problems with the managerment of local
water resources. While there is an abundance of water during the rainy season, the
dry seascn is a time of hardship, Water resocurce managernent is inefficient, meaning
that there is not enough supply to meet demand during the dry season. There is
considerable potential for the developrent of tourism but this has not yet been
realised. The pecple in the local communities believe stronely in the higher
spiritual power of the water and their local customs and festivals reflect this.

Despite local respect for the water, local industries do not manage their industrial
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waste tightly encugh and the quality of the water has suffered as a result,

particularly in sections closer to urban centres.

Fieure & Mone La Han >ai Reservoir

4. DISCUSSION

Becu et al. created an agent based simulation of small catchment water
rmanagement in northern Thailand. The results of the investigation were similar to
the outcomes of this research project There are water resource management
problems stermming from a lack of supply for agricultural demand on a year-round
basiz. The conclusion of Bacu et al's investigation was the developrment of a
CATCHSCAPE model This iz "a Multi-feent Systern (MAS} that enables us to
simulate the whole catchrment features as well as farmer’s individual decisions. The
biophysical modules simulate the hydrological systern with its distributed water
balance, irigation scherme manasgerment and crop and wegetation dynarnics. The
social dynamics are described as a set of resource managerment processes (water,
land, cash, labour forcel Water manaegement is described according to the actual
different levels of control {ndividual, scheme and catchrment).™ The researchers
argue that, as there are multiple rural stakeholders concemed with water
management, the best policy is cne of negotiation that stresses the transparency of
regulations and methods implernented.

Water resource management problems are becoming increasingly severe
in Thailand due to rapid developrnent. This has reinforced the need for integrated
resource managernent. Such an approach can help reduce the severity of the
extreme annual problems of drought and floed. "Deforestation is seen as a major
cause of these problems and so it is in watershed management that the first
initiatives” need to be taken. There have in fact been @ number of models

developed to try and address the problem of water management in Thailand. The
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Integratec Water Resources Assessment and Management (IWRAM) project was
developed to combat pressures on natural water resources in Northern Thailand.
“The project developed a Decision Support System (DSS) for the exploration of
biophysical and socio-economic impacts of water resource use options. The IWRAM-
DSS was comprised of a ‘Biophysical Toolbox’ that can be implemented alene and
an ‘Integrated Toolbox’ that links socio-economic models with the Biophysical
Toolhox to explore economic trade-offs and impacts of varicus scenarics. The
Biophysical Toolbox is comprised of three modules—the CATCHCROP crop model,
a hydrologic module based upon the IHACRES rainfall-runoff model, and a Universal
Scil Loss Equation (USLE) approach modified to suit conditicns in Northern
Thailand”. Ultimately, a community-specific model needs to be developed that has
been created by the participation of locals in the affected area. This will be more
targeted than a mirrored model developed for other areas. It is however vital that
any method developed is an integrated water resource managerment mocdel.

This investigation found that water resource availability in Northeastern Thailand
was determined by the seasons. During the rainy season, water was in plentiful
supply. However, curing the dry season, there was insufficient water. This is due to
inefficient storage of available water during the former period. It is vital that the
government invests capital to improve the capacity of local Isan communities to
store water for use in times of need. It is equally important for the communities to
come together and form a network for the dissemination of acceptable water usage
and treatment practices. This will help to raise awareness of the steps local people

can make tc ensuring water becomes a year-round resource for everyone.

5. SUGGESTIONS

As a result of this investigation, the researchers wish to make some
sugeestions for future investication. Future research should consider the
management of water resources in similar communities across wider Northeastern
Thailand. There should also be an investigation into the impact of spiritual beliefs
on the treatment of water in Isan. Results may point towards a potential benefit of
raising spiritual awareness in order tc protect local water supplies. Finally, it is
crucial to involve local communities in the management of water rescurces. Further

research should therefore consider community knowledge levels and willingness to
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become more actively involved in the management of water resources in
Northeastern Thailand.
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