A

\

{4
la
v

sgauatuanysal
WHUSIUAY

N353 FUJURANITUUUNHIUIINVDIYUIULINBWAUINTTHB 7Y
wnasuniaulumanzfunanvasuszwmealne

(Community Participatory Action Research for Hot Spring

Tourism Development in the Western Thailand)

Tng

a

37.95.952ANA 9ANLYA UazAE

unIAu 2557



olasan1sidy  N1TITHBIUHURANISUUUTEIUTINYDIYUBULNORAILINTTDNY?
wrasndouluniansTuanvasusznalne
Community Participatory Action Research for Hot Spring Tourism

Development in the Western Thailand.

1@3UV]UE]G]1/TUUﬂ’]§’]?JEJU§J{]']U 2555 TIUIURY 1,699,998 UM

5r8IAYINNNTIVY 1 Y S 1 wguniny 2555 fla_31 Awnay 2556

A

Yor3dy .05, ’nmmﬂ amaf[mﬂ HA.DTTUN v«amum NPt lead auys’
as.dna LGUEJLMQQ‘WTN 3A.05.W%3 aumuw 0.49FNT ﬁmmmﬂﬂm
0.05.fyatlus 19 8.03.017530 Fstves’ weasnsEIM Tamna’
snsfety fades’ urassuws Sundaine’ asdeou alauss’ o.anfe Buasia’

unAnge

nsieiiusznaudelasansidedos 3 Tasans fio Tasenisdosd 1: nsAnvianminaden
guning gunssdiveazamn i fioRansvieuiivundaimieulumang funnvesussmalne
Tassmstasd 2 mstuunanimfouanmsvilasaimsssdinelifafuenms inman i
InihszdudnasiBengaiteimunisvendion warlasmstend 3 : mavandnenmussunastiiouly
plinangfusnvesusemdlneiiionisvieuiistedisdedu Tneflszoznandiiunside 1 9 allansedrdny
yosmsAnudisieluil

Tasameidudenit 1 dednwideyatiugrumsinemanivesuvasimioulunians funnves
Useinalnaiionanmaiendsuarnslivsslesinnuaanimiou Tasduiunsimfvesdnisuims
duvosiunargusulufiuiimieulumsnunadeyadesiu drsnneau uiesuaznaia
ions1ufsaninindon dnwazgiinienin giionia ssdiiner Ugitiner guninen gnassdinen
aunmindounazififuvesuvadsimounangTunn $1uan 14 wisnstoun 18 wis Tiud
Souminw Felledou (vziude) housinass uazietin Smiann dwmdeunszsrmasitaifou
Twindunanes 51‘1/\1%7@14‘17114@'1@ wupnadey (Buiw) Truwis Frumihdou ) uazduldedng
Finmagauyd dmFouthuninfou (hudhe) Sminanesas mwaau‘lmﬂsvm Jwminsvys LLau‘Lﬂ‘W
SoumuavigUdes Smdaimesys dmsunisAnudunmuami suiunisdnaussiuiiog 2
ludounguniauuaziieungainieu 2555 Tnsnsaaiaduiinunmiwioudisufsufuunsgiu
wanfausiguansuiiuilae ( (N3NT29gAAMNTIY, 2549) mmmuﬂmmwmmmaaammsammEfLaﬂ
(WHO,  2006) LLazmmgmmLLi (NT¥NINAIT150UEY, 2543) muﬂmmwmmﬂu (luunsuniaid)
Wisuifisuiuanesgiuamnmiluwmaninfiafu (nsueuauuad, 2537)

¥ '
&

amsAnwIasUd unaninoufinw lnelufidnuausglimenmduiuiiduen fuftaou
am u‘%aﬁuﬁwum dnuazynesIdiiven anunsadwunUsznaniveendu 4-5 ngu Ae fiunzneu Auus
Aufsudsia nzneuiididliudeuasiusail eszneuseiugariieg dnvusmalgianendufiune
TIUVLARAN) mnatudouas 8-31 anmnsTald 2.21x10° - 2.25x10° wmsetu seduadunsarg
6.2-8.2 anmnsdbniin 63-2,450 lulasTuudsawuiians BunseingIesas 0.28-4.6 waTANAINNTD
Tumsuaniasulsey 7.8-102 wufluasedlaniu Uinadavgndnluu 1iud uaaidey Tasidlen nzi
uazivan simegluinasiumsgrunsunmuauaunmanden dnvazgiionnia luwuuymgivaieu
grningonimfeudnlvgiinainnisunsnduresidumnainsesuan visiufteraifatmainls u
dmouheusinass warltensziia Snvazgnnssdine: Sdufiuduih 20seinn Ao unasiuinaluiiv
Pruuarlufiuuds drunnduuvadshuiamalufiuiiu endudmieuldnssds SminsmyGiduumani

a & v S i R % Ao 1 @ 3 Y % o a o Y
U']@’]aiuWULLGUQ @’]uﬂmﬂ’]wu’] W‘U’J’]LLWaQu']Wi@uV]"ﬂ@31LUUU1W5@ULLUU5@UQ@ (QmWQM>SO @) 1WLLﬂ



dmFeuwsiniw hethiin nsgdruasruemidiudes uazaunimimdoudlugjegluinasiinasgu
wazdusomiidulsslenilunisoruutidioguain sniiuansmy (As) daulvgifuinasglasiams i
Fouthum fuTinamsvygen Suugdunidiomn UTinaledresuuuafidotomn wasfinealad
Wosu fanAumasgiuluunauvas iWerelsafiwuluuiaunas fe Staphylococcus aureus dvenandiunis
Vuideusnanthifulugguy %qaaﬂﬂé’aqﬁ’uwamﬁusmvﬁﬂzumwﬁﬂ.uqmuﬁwudm%mmmﬁﬁms]
daulvgjasiirnganitlugquds drununmihifuluuvasindounsiniw fuma uasmuendey eglu
naueiAsgIuAm iR SN 1 onciusmilauasueniion LmaamwmuﬂmummmLaarﬁ,u
msfnwiflemunviesiieuadlivslominnimou WWud dwdouhediin fiune waevuomeh
U&os Tnsmnuri3delddaousudienenmmiuasdniluanesasuarssanuansifolitugumuiniou
Teauuiedae

Tumsiaudefiuaussouglunsliinsiunmsvondior uazmslivsslovimioussnads
Fnuamiiu arsfinisdnuidediufulasianesmeiunisussudanineinsty wu n1sdnu water
footprint duuvasimouiidauaminfeuslunmeimnganfivsndmim tus mhsnuiidetes
mﬁmﬁuﬂmmﬁammLﬂulﬂlé‘lumiﬁmmqmmmwmiwﬁmﬁﬂﬁ'u-ﬁ;ﬂLLi'ﬁiaIU

Tasmsiidosil 2 Jefnvmessdifndfiemanvnnsudsunamsssdine vl
Souvastotndoultsdng thultedns sunenuesie fwdangauyd Wewaulfiduuvdwondlen
LU ﬁw%fauﬁ'maLﬁm%ummismwa Lﬂﬁauimﬂuﬁwsquﬁumag qmmﬁ%aqﬁ%ﬂuﬂﬂa nsuszend
welulaByessdiand iefnwssdinelassadlifuieiuuarinnndnonmaesotmfeulteig
T Iundunnfuanuivieadisadnads 333%eusensulanumneteyassditdndnisoinimde
Anwndanisnquunuiiszang 4838 Il Yeyailddnw Ao Arrudvauuwimén Aanudusuiunded
wazeauLmanlnihaaude Ié’ﬁumu'dLLazé’ﬂHmzsaaLéiauu,azmeﬁuLLﬂsﬁmﬁé’uﬂ’uéﬁ’uLma'dﬁww
Soultstne wasdetnslunsnsunuiadmessdfianduinuiuiunasihndoulidig TaenisTad
auulmdnnaau (5 1§ud1m) Tasanindulidn 2 83 erudidae 60 dalwilmionu (7 1y
41533 v1duay 600 was) ladeyainndn 100 was dnArantndulni 2 I8 1gednguedae 90
drlwhwdontu 2 Wudsn sruduas 900 was Aafuusnaodmiou Wdeyainnd1 150 was) uas
¥msaanmgnumulaiiuuy 30 Mealniiuuy offset Pole-Dipole Tdaansdnndn 200 was ua
msAnuasnadesiy Aeanunsaivuadumiagiinnisvessosideussnineiuyu (Aanwdumiu
Inlihgsndn 100 Teviuans) Auiufumu (manmsumulsling Uszanas 10 Tesviuns) @ 2 firmede
uwngTuanidesnile- nziusanidesld (NW-SE) uavhuingiusenidsamilo-ng Tunnidedld (NE-SW) din
fuvinmvedmiou fyudsanlufinfisietu mﬁLmvuﬂmmmwawwmmwsau TneinT511231n 3
Fumisluituiilasenis "me‘[mmumamw 10 aU.AL/74. INTNTosRTuiuTuIuiuiugeu svey 10
wins Duthgamgliund wafimantsasinhfoussdudn (Uszam 100 was) Mnvessuudadiofulals
dlgAuBunay giliuszaunadisuioniniym frudnvaenessdine (Funsannuisaus 3 was)
wadinuazieiosloflfiang LalduftRmu wazsuUszaa

Tasmistend 3 siifouaritndnennvesnanindeulugiinians funnvesuszmalnedie
nsvteaisregnedibu Humsieduimauandnun Tasnssuiunsiidusuvesauluiuil 19nns
fun1walkdadn (In-depth Interview) n15Ussyunguges (Focus group) HUUABUAIN N1581533 N9
dunmnisalmanisvieaiien wazgianidnd  ngueenslaun gidwlddmdsainnisvieadien 1wy
wihenuAAsy fuszneunsiium fihguey mhsnurieyaraiiisddeddunsinnisunasisaiien
dhwfeunianeunn $1ua 18 wnas Ussiruru wadhuitiluluiui aeessudnvieadeiluiden
uaieaflen $1uIu 500 AU mﬂﬁ?uﬁwaﬁiﬁmﬂﬁﬁagaL‘?N@mmwuﬁlmwﬁmuﬂszL?m (Content
analysis) dhunginssutinvioniiordinseiduanade uardrudssuuninsgiu iethuneAusena
NsANY



¥ '
S a

Haddenudn dnSeuluwsiazurisidnenmiwangaududuiusiunineinsluiun siudanis

£%

PlUlguseloniiianisvieaiien tnednanmmvaituaiunsafasantabu 5 95 Ao 1) AR UANANLAGS

q

Ve 2) fRduanuvasadie 3) dacudadenugiu 4) GAmMun1sUINIsIANIg 5) TAAUAMAIWTES

v
° '

vieuflen wagnuidnenmusauvaniwsouluniamany Fuananunsadautsnguldiiu ¢ nau fe ngui 1
fufinoutaigslifnissunuhniouesiinsnunmnioundudesiu widslifnsuims
Samalewaun uazanmsdsududesiy Yssdunldddnenwlunmsiauiieduundwiondes nga
72 ﬁuﬁﬁww%’auﬁﬁmﬁﬁwﬁauﬁww%JauLLé"s finsuimsdanisifiewmuuivszaudgmilunisiauay
Msuimsdanis ngwil 3 ufidmdeuiiimssuranimiounds uasiimawrsumsuimsiamaiients
s sawfennisussidudesdu wuididneamlumstaniie dudwionde wavegsenims
ﬁwmL“ﬁuLméqﬁmLﬁmﬁmimj uagngudl 4 fuiiimFeuiifinmsmunuiimiounds wagiinsuins
Somsitemsitan sufeinnsusadudesty Ussiuidnenmlunsiauiodumdaionies
wisdudosinunionnumngaulumssessumsiondior lnsnsimudnenmurasinioumndiil
$ududesddafamsiaundnenimmsnisvieadien WugUuuuinzaumunineinsasvionienly
il wazndnennsnsvienfisridonlosiuundwieuitealuiiud Insawiznsldmuddyfunisian
famosndluiiuil saenadunisifauniinseenuuunsnianindfaonedostuanmundouluiiui
maiﬁuﬁﬂmmg’mwdwmLﬁmﬂimwﬁm%au wazn1seenuuuianilnenssudides (Green
landscape)

Tusrumginssudnrieailedluiud Anvidunuundsimdou 3 wnas 1w fuaa ot
wazmupvigUdes wuhinveufiedulngesiinfidiuegluglinieny fuan wagnianans snfun
Youtiumadunguinvieaiirmidenidundnuenmiionntnriesiisrrilne lnsuvaeindoudiu
aa Jamdanigauyd nsuaufisnelaly 3 dduusn Ae Amelaludunisidite Auanufsgalaves
uwdsviouilen uazduAINsIIMSNITiBAfivInnAzuULLAY 5 TANade 3.74 3.65 uag 3.48 AUy
duunashwdownethin Smiamn IEsuanufawelalu 3 druusn fo Awelalufuundsiendien
fuRanssviesiion wagduiiin deriady 3.94 3.91 uay 3.81 muddu Tusmeibmieunuemd
U&os ftamesy3 Iiuanufimelalu 3 §1duusn Ae Rmelaludumseru wddhug fuiteonse
LazfULMAiDTlE FeAedy 3.66 3.61 uag 3.48 AwARY uanmaﬁé’fawudwmiﬁmumgﬂLLU‘U
sioadielusariiuiivesdefednenmluiud Inednonmessiufifuuvasiosfiondaauamdssan
tm¥ou eanunsnifin wanaluvssfunionfisnienaSeuidnuiinvenivuargusu lng
FududeninauslusudedsinsiliinvieaiiodlfitlanasAnule Wy gllensvieaiioaluuvamionilen
sruunsnedudatndou nansgnuuazdgmdediniou swdsisunasanusavindugiedufinm
sysutlLuile oraiausluguiay suwsiutheliinviesdledlds uuasfinu [Husu masnaunizadie
nsfidusmvesgurulunisnaukuieiauinsveais Tnesuludesdnisdidunisludnvuzaes
ANENTIIN IS UN Yol Rdfuvusnanynnguiiisiteuar liifedesiunisvieadioalu
iy Woidnauimsdansvieaiien weliiAnguuuunisvieadieafidduluundsinion

wiasihndounaiswsisluniansfunnidnsniwlunsimunfuuvdmenioalasanisds
aunn Fslumsiivannniseadonihmieulumens funnvesUssmalneliAnnadugvdludeufoadu
Fududesysannisesdanuiuardoyasan Wi fuidoyanisiiunisas anmindoun Jeyans
viealen USunyLTL iNens/Aeaimnsuinsuaznisvieaiied naonsusndnuaiyuvu Tasesdnns
Uimsduiiesiiu ey wazmhsnuiifsrdesdesdanudilanssiuluamensianuvdsieadien

WnFou UUNU§INYeIRIAAIININIITINTINMIANEITY MsTuiuimuauleuiensiau wagns

IANINITUININTVDUBUTIYIUNSIHINEaunsInLdAnen 1w anunnvasuanimioululdas

WUN

e



@

AR NITVANEITIFVIN, ANBAIMNIINTYIBUALT, UnTou, Aunwd, s3aTENE, s3aiinen
TAseas19laRafY, FwInaay



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 Il
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 2.21 x 10° to 2.25 x 10" meter per day (m/d),
pH 6.2 to 8.2, electrical conductivity (EC) 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 (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 plons.
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 Il 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 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 QQm) and Shale (low resistivity & 10 {m). 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 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, 391, 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 ftrails. 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.
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