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Community Participatory Action Research for Hot Spring Tourism
Development in the Western Thailand.
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Abstract

This research had three subprojects; subproject I: Study of Environment,
Hydrology, Hydrogeology and Water Quality for Hot Spring Tourism Development in
the Western Thailand, subproject Il: Recovery Hot Spring Resources from Subsurface
Geological ~ Structure Investigation with  High  Resolution Deep Resistivity
Measurements for Tourism Development and subproject Ill:  The Development of
Hot Springs’ Potential in the West of Thailand for Sustainable Tourism. The research
studies were performed for one year as reported in following conclusion.

The subproject | aimed to study scientific fundamental information of hot
springs in western Thailand for the purpose of tourism development and hot spring
utility. Joint cooperation of research team, local administrative organization and
community in the areas were set up in order to gathering basic information
accompany by field survey, sample collection and laboratory measurement for
following data: environment of the areas, physical geography, climate, geology,
pedology, hydrology, hydrogeology, hot spring water quality and surface water
quality of the fourteen western hot springs of Thailand. The hot spring understudied
were Mae kasa ,Huai pong ron(khanajue) ,Huai mae klong ,Huai Nam nak in Tak
province ,Pra ruang and pong nam ron in Kamphangphet province ,Hindad, Nong
charoen (lintin), Ban Khao Phang ,Ban phu nam ron(ban kao) and ban pong chang in
Kanchanaburi province, Ban phu nam ron(dan chang) in Suphanburi province, Pong
krating in Ratchaburi province and Nong ya plong in Phetchaburi province. Two
sample collections for hot spring water qualities were taken in May and September
2012 .The quality indices of hot spring water ware compared to the standards for
drinking water by Ministry of Industry (2006), WHO (2006), and the standard for
mineral water by Ministry of Public Health (2000). The surface water quality were
studied where the samples available in the areas then compared to surface water
quality standard (PCD, 2000)

The study concluded that most hot spring topography were hill slope, rolling
plain and valley. The geology were divided into 5 types including sedimentary rocks,
metamorphic rocks, semiconsolidated rocks, unconsolidated sediments and igneous
rocks, belonging to many geologic periods. The soil types were loamy sand of various
kinds, having water content (w) between 8 - 31 percent (%), permeability (K) were
221 x 103 to 2.25 x 105 meter per day (m/d), pH 6.2 to 8.2, electrical conductivity
(EQ) is 63 to 2,450 microsiemen per centimeter (uS/cm), organic matter (OM)
between 0.28 to 4.6 and cation exchange capacity (CEC) between 7.8 to 102
centimoh per kilogram. Heavy metals in soil consisted of cadmium, chromium, lead

and iron ranging in the standard of Department of Environmental Quality Promotion
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(DEQP). Climate is Tropical Savannah (Aw) type. Hydrology of hot spring appearance
resulted from rising hot water along joint but some hot spring appearance resulted
from flash flood such as Mae Klong hot spring and Pong Krating hot spring.
Hydrogeologies were divided into 2 types of aquifers consisted of unconsolidated
and consolidated aquifer. Most hot springs are unconsolidated aquifer except Pong
Krating hot spring is consolidated aquifer. According to temperature range
classification: high temperature hot springs (above 50 °C) were Mae kasa, Huai nam
nak, Prarung and Nong ya plong. The rest were low temperature hot springs. Most
hot spring water qualities were in official standard limits and contained many
beneficial minerals suitable for health spa except for arsenic (As) founded in some
hot springs especially ban phu nam ron hot spring which located in tin old mine had
high level of arsenic. Microbiological analysis for most probable number (MPN) of
total coliform bacteria and fecal coliform bacteria were higher than standard limit in
some hot springs. Staphylococcus aureus was the only pathogenic bacteria found in
some hot spring which might contaminated from surface water during rainy season
and it was found corresponding well with higher values of most parameters in rainy
season than dry season. Surface water quality of Mae kasa, Hindad and Nong
Charoen (Lintin) were classified in class | of surface water quality standard excepted
for high values of manganese and cadmium. Huai Nam nak, Hindad and Nong ya
plong hot springs have been selected for further development and utilization as
tourism sites. Knowledge transfer meeting for local communities were set up and
poster illustrations were made for exhibition of the main conclusion from the
research projects.

Development to enhance the performance of tourism and utilization of the
hot spring at full capacity should be carried on: More research works should be
continued particularly on the saving water resource such as water footprint study.
Some hot springs that have suitable water standard quality for mineral drinking water
production should be taken into cooperative consideration of related authorities
both governmental and private sectors in order to promote industrial mineral
drinking water production.

The subproject II aimed to apply of geophysics technology to study
subsurface geological structure of Pongchang hot spring situated at Ban Pongchang,
Nongprue district, Kanchanaburi province for tourism purpose which had changed the
nature of hot spring water to red-brown colour and cold normal temperature. The
research project hoped to recover and develop the potential of Pongchang hot
spring to become tourism site again. Initial research approach was an interpretation
of airborne geophysical data, e.g. total magnetic intensity, Radiometric intensity and

VLF-EM field for regional geological structure covering map sheet 4838 Il. The
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positions and aspects of fault zones and granite boundary which may relative to
Pongchang hot spring occurrence were obtained. The results were achieved for
further ground geophysical measurements at hot spring area. Field procedures
included ground magnetic measurement, 2D resistivity imaging with 60 multi-
electrode for target depth of > 100 meter deep, 2D resistivity imaging with 90 multi-
electrode for target depth of > 150 meter and 3D offset Pole-Dipole resistivity
imaging for detailed target depth of > 200m. The result confirmed to previous
concept with locating main and minor fault zones in NW-SE and NE-SW directions by
crossing at about hot spring location. The faults were set between Limestone (high
resistivity > 100 Qm) and Shale (low resistivity & 10 Qm). Groundwater drilling was
performed at 3 positions inside Pongchang hot spring project area. The high yields of
normal ground water found more than 10 m’/hour at Position 3 obtain from the
contract zone of slate and marble layers at 10 meter deep. The attempt to produce
deep close well of hot spring water (= 100 meter) separating from disturbance of
shallow groundwater was unsuccessful. The main causes may come from geological
features of thick gravel and boulder layer, technique and equipment drilling,
operation time, and budget.

The subproject Il aimed to study hot springs in western Thailand for
sustainable tourism development. The procedure study combined mix methods,
quantitative and qualitative approaches. The participation of communities was also
included in the approach of study. The fieldwork combined varied sources, including
in-depth interview, focus group, questionnaire, exploration, observation, and study of
landscape. The samples were stakeholders in relation to tourism development. They
were government organizations, entrepreneurs, community leaders, organizations or
individual persons being relevant to management of eighteen hot spring destinations
in western Thailand, community sages, communities, and five hundred tourists. The
collected data from interviews were analyzed, interpreted and reported with content
analysis. The collected data from questionnaires with tourists were examined with
mean and standard deviation.

This research found that the potential of each hot spring destination was
proper with its resources in area and its use for tourism purpose. The potential of hot
spring destinations was examined in 5 aspects. They were; 1) quality of attractions,
2) security, 3) infrastructure, 4) management, and 5) value of attractions. The
potential of hot spring areas was divided into 4 groups. The first group was hot spring
locations that the hot water had been pooled together and some had been left
intact. However, the development had not been applied to them yet. According to
an initial assessment, they had no potential. The second was hot spring locations

that the hot water had been pooled together. They were developed for tourism
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purpose but faced with problems. The third was hot spring locations where the hot
water had been pooled together and prepared for further development. From an
initial assessment, they had potential to be an attraction sites and they were on the
process for development to be new attractions. The last was hot spring locations
that the hot water had been pooled together. They had potential to be attraction
sites and the development had already been applied. However, the proper
development for tourism had to be adopted. The development of those hot spring
locations had to concern the suitable pattern with tourism resources in area. Tourism
resources had to be connected with attractions in areas. Moreover, the participation
of community was a key to a successful development. The design of landscape had
to be in congruent with environment and had to be deal with the standard of hot
spring destinations and green landscape design concept.

The study related to tourists’ behavior based on samples collected from 3
hot spring destinations (Huai Nam Nak, Hindad and Nong Ya Plong) showed that the
majority of tourists are domestic tourists with their hometown in western and central
Thailand except Hindad hot spring in Kanchanaburi province where the majority of
tourists in Hindad were international tourists. Tourists’ satisfaction of Hindad hot
spring had the top three ranks of satisfactions: accessibility, attractiveness of
destination, and tourist activities with the mean score out of 5 as 3.74, 3.65, 3.48
respectively. The top three ranks of satisfactions for Huai Nam Nak hot spring in Tak
province were attraction, tourist activities, and accommodation with the mean score
3.94, 3.91, 3.81 respectively. The top three ranks of satisfactions for Nong Ya Plong
hot spring in Phetchaburi province were bathing, parking, and attraction with the
mean score 3.66, 3.61, 3.48 respectively. The study also found that the design of
tourism pattern had to realize the potential of areas. Those areas with hot springs
could be promoted for health spa tourism and added with educational tourism
among tourists and community. Thus, the interesting knowledge transfer should be
provided for them such as a handbook of hot spring attraction including information
about how hot spring originated and the possible impact and problem of hot spring,
a handbook or a signboard of nature trails. In addition, the participation of
community for tourism development has to be built. This could be the development
under community committee which were formed by representatives of all groups
direct and indirect related to tourism development. The tourism development from
community committee will be promising plan for sustainable development of hot

spring destinations.

Key words: Health Tourism, Tourism Potential, Hot Springs, Water Quality,

Geophysics, Subsurface Geological Structure, Environment
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