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manypartsoftheworldinwhichmembersofthe  

SyStemSareSuCCeSSfulinsustainlngtheirirrlga－  

tionsystemsoveralongperiodoftimecanbe  

useful・Thispaperhasapurposetoextractthe  
ParticipatorymanagementstructureandprlnCi－  

PlesthatfarmersintheMuangFaiirrlgationsys－  

temsinnorthernThailanduseindeveloplng，  

OPerating，andmaintainlngtheirirrlgationsys－  

tems andmanaglngtheirorganizations．This  

Studyusesanempiricalmethodinunderstanding  

themanagementpracticesintheselectedcasesof  

SmallandlargescaleMuangFaisystems．Facts  

Ontheirhistoricaldevelopment，Physicalcondi～  

tions，StruCtureS，Waterdistributionandmainte－  

nancepracticesaswe11asorganizationalmanage－  

mentwereobtained魚－OmfieldsurveySandinterq  
VleWS．  

ThestudyrevealsthattheMuangFaiirriga－  

tionsystemsweredevelopedandmaintainedfbr  

decadesorcenturiesbyfarmerswhovoluntarily  

identi且edthemselvesasmembersofthesystems．  

AdditionalmembershiplnPOSt－developmentwas  

Su切ecttoacceptanCeOftheplOneerlngmembers  
andborethepreviousinvestmentcostlng．The  

MuangFaiirrigationsystemsweredevelopedin  

areasendowedwithadequatewaterresources，  

andtheirdevelopmentswererelatingtoland  

OWning．Theheadworkofthe systemswer  

locatedinhigherelevationwherewatercouldbe  

easilyaugmentedanddiverteddowntotheendof  

themaincanalbygravltyWithoutcheckingupthe  

Canalwaterlevel．ThecostfbrMuangFaisystem  

development，eSPeCia11ytheheadwork，WaStOO  

highforanyindividualfarmertoafford・Thus，  

SOCialorganizationbecamenecessary andthe  

MuangFaiorganizationswereverysensitiveto  

maintainlngaSizeablemembershiptodissIPate  

thecost．Asaresult，thisdeterminedthecapaclty  

OfthemaincanalbysimplysummlnguP au   

Summary   

Irrigationmanagementisacomplexapplied  

SCiencethatisalwayschallengedbydiversecon－  

ditionsinreallift．Tboptlmizeirrlgationman－  

agement，temPOralandspatialinformationon  

diversecroptypes，grOWthstagesandirrlgation  

requlrement，farmlngSChedules，Weathercondト  

tion，andirrlgationschedulesandfarmconditions  

likelandformations，SOil，locationsandaccessto  

irrlgationintheentireimgationsystemisneeded．  

Inparticular，OPenChannelgravltyirrlgationfbr  

Smallfarmsdemandsmoretimeandplacein正）r－  
mationthananylrrlgationmanagercansolely  

handleunlesshe／shehasexpensivetechnology  

andabsolutepowerindictatingwateruserstofol－  

lowhisnlermanagementPlan．Hence，Participa－  

toryapproachhas ahighpotentialinoptlmizlng  

irrigationmanagementfore琉ciencyandeffec－  
tivenessaswellassustainabilityofirrlgationsys－  

temsandrelatedlifeaspects．Thisiswellrecog－  

nizedbutthereisstillagapofknowledgeasto  

howtoinducepartlCIPationespeCiallyingovern－  

menトfundedirrlgationprqJeCtS．Understanding  

farmers－managedirrigationsystemsexistingln  

1Thispaperis modifiedfromthe CostSharingand  
SustainabilityofPongsakMuangFaiIrrigationSystem  
PublishedinPaddyandWaterEnvironment（2006）4：8ト  
88andtheParticipatoryManagementStruCtureOfLarge  
Scale 
MuangfaiIrrigationSystem，NorthemThailand，Pending  

PublicationbySoutheastAsianStudyJoumal，forpre－  

Sentation at the2007Tsukuba Asian Seminar on  
AgriculturalEducation（TASAE）onApplicationof  
ParticipatoryApproachestoSustainableRuralWater  
ResourcesManagementandEnvironmentalConservation  
inAsian－Pacific Countries，heldintheUniversltyOf  

Tsukuba，Japanbetween6－13November2007．  

2ActingPolicyAnalyst，PolicyAnalysisGroup，Plannlng  

Division，RoyalIrrigationDepartment，811Samsen  

Road，Dusit，BangkoklO30O，Thailand・email：  

Ounvichit＠yahoo．com  
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OPel．ation，andfbrpenalizingmemberswhodefy  

theconsensus・Villageimgationgroupsaffiliated  
themselveswithvillageadministrationstogaln  

COOrdinationandsocialsanctionsupport．  

ThecommonprlnCiples oftheMuangFai  

SyStemSWaStheirobservanceoftheequalityof  

the members and their efforts to make a11their  

managementprocess transparenttothemembers  

eventhoughthissometimesmeanthighercost．  

Anequaltreatmentindistributinglmgationwater  

andcostsbasedonthe agreedcriteriamadethe  

membersconfidentinmaintalnlngtheirpartlCIPa－  

tionandthetransparencyofthe waterdemand  

andsupplyinformation，the waterdistribution  

method，andthe organizationalmanagement  

madethemembersconfidentthattheyweretruly  

equa11ytreatedandthuswi11ingtoparticipateand  

SuStaintheMuangFaisystems．  

監eyWor鮎：Particlpationinirrlgationmanage－  

ment，MuangFaiirrigationsystems，  

Watermanagement，irrlgationinstiM  

tution，indigenousintelligencein  

i汀唱ation  

members’waterrequlrementS・  

The Muang Faiorganization members  

decidedtheirwatermanagementplanthrough  

exchangeofinformation，directlyorthroughtheir  

delegatesdependingonthescaleofthesystems・  
Theactualoperationoftheplanstrictlyfbllowed  
theplanwithdeviationsbeingallowedonlyafter  

beingprovedasinevitablynecessarytoenableall  

memberstogetimgationwater・Generally，  

MuangFaiirrigationsystemsdistributedwaterby  

a continuous and simultaneous method．When  

someofthememberscouldnot，theMuangFai  

Organizationsprlmari1yoptedtoincreasetheirri－  

gationsupplycapaclty，aneXPenSivechoice，  

ratherthanadoptlngthecomplicatedtime－based  

waterdistributionwhichwasacheaperchoicebut  

might raise internal conflicts. 

ThemaintenanceoftheMuangFaisystems  

WaSCOStly，andmightnotbeafft＞rdableifallcosts  

WeremOnetized．TheMuangFaiorganization  

distributedmaintenance costirlCaSh andinkind．  

Thetreatmentofeachcategoryofcostwasclear－  
Cut，allowlngnOrea1locationacrosscategories・  

Thesmallscalesystemusedthesizesoftheirri－  

gationfarmintakeschosenbyrespectivefarmers  

asthecriteriafbrsharingthecostwhilethelarge  

SCalesystemusedtheexpressedandmonitored  

farmsizes asthecriteria．Thedistributionofthe  

canal maintenance cost was skewed towards the 

∬eaWitbla唱ernumberofmembers・Hence，in  

thesmallsystemcasewhichhadalongfeeder  

Canalabovethemostupstreamfarm，themem－  

berssharedthecostoftheentirelengthofthe  

Canalwhileinthelarge systemcase，inwhich  

mostofthefarmswerelocatedintheupperreach，  

themembersmaintainedonlythecanalsections  

thatwererelevantto them．  

The organizationalmanagement ofthe  

MuangFaiirrigationsystemswasledbytheman－  

agerswhocameintothepositionsfbranunspec－  

ifiedtermthroughdirectelection．Themanage－  

mentofthesmallscalecasewashandledbriskly  

bythemanager Withsupportftomthemembers  

Whilethatofthelargescalecasewasparticipated  

bythedelegatesnominatedbyeachvillagegroup  

Withthemechanismsfbraccountabilitycheckand  

balancetomaintaintheintegmty ofthe system，  

forbuilding consensusonthe methodofjoint  

managementbasedonloealandaggregatedinfbr－  
mation，fbrpracticallysynchronlZlngthesystem  

耳m鏡『0姐眼C舶¢m  

Irrigationmanagementisacomplexapplied  

SCiencethatisalwayschallengedbydiversecon－  

ditionsinreallift．Tboptlmizeirrigationman－  

agement，temPOralandspatialinformationon  
diversecroptypes，grOWthstagesandirrlgation  
requlrement，farmlngSChedules，Weathercondi－  

tions，andirrlgationschedulesandfarmcondi－  

tionslikelandformations，SOil，locations and  

accesstoirrigationintheentireirrlgationsystem  

isneeded・Inparticular，OPenChannelgravltyirri－  

gationforsma11farmsdemandsmoretimeand  
Placeinfbrmationthananyl汀1gationmanagerCan  
solelyhandleunlesshe／shehasexpensivetech－  

nologyandabsolutepowerindictatingwater  

userstofollowhis伽ermanagementplan・Hence，  

partlCIPatOryaPPrOaChhasahighpotentialin  
optimlZlnglrrigationmanagementfbrefficiency  
ande鮫ctivenessaswe11assustainabilityofirri－  
gationsystemsandrelatedliftaspects・Thisis  
wellrecognizedbutthereisstillagapofknowl－  
edgeastohowtoinduceparticipationespecial1y  
in government－fundedirrigation projects・  

Understandingfarmers－managedirrigationsys－  

temseKistlnglnmanyPartSOftheworldinwhich  
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membersofthesystemsaresuccessfulinsustain－  

1ngtheirirrlgationsystemsoveralongperiodof  

timecanbeusefu1．  

hThailand，theexemplaryfarmerS－managed  

irrlgationsystemsaretheMuangFaiirrigation  

SyStemSbuiltinthemountainousnorthernreglOn・  
WtirsandcanalswereconstruCtedandmanaged  

todivertwaterto paddyfieldsbythefarmers  

themselves．As theinvestment ofthe weirwas  

beyondthecapacityofanindividualfarmer，COm－  

munalcooperationwasnecessaryandtheorderly  

WateruSeShadtobedevelopedwithsomerules  

andregulations．Theso－Ca11edSanyaMuangFai  

WerePrOmulgatedinmanylocalitiesandintheir  

top form，therulesweredevelopedintothe  

MangraiSatreoftheLannaKingdom．Today，  

therearestillsomeremnantsoftheMuangFai  

SyStemS，SOmeOfwhicharestillmaintainedby  

famlerS，SOmeareimprovedbygovernmentagen－  

Cies andsomeareincorporatedintotheservice  

areasoflargerscalenationalirrlgationsystems．  

Unfortunately，nOtOtalstatistics areavailableon  

theirnumber，locationandcoverage．  

Several studies have been conducted on the 

MuangFaiirrigationsystems．Theirstructural  

arrangementandmanagementweredescribed  

（Moerman，1968；Calavan，1974；Potter，1976；  

andSirivongse，1983）andtheirhistoricaldevel－  

OPmentandmanagementwasinvestlgatedin  

searchfbrthemostefficientmeansofwaterma刀卜  
agementfbragriculturaldevelopment（Surarerks，  

1986）．TheMuangFaicooperationmechanisms  

areappreciatedinthestudiesontheircustomary  

rulesandregulations（Surarerks，1991），their  

technologicaトecologicalrelations（Tanabe，1994，  

Falvey 2001），their cooperation factors  

（Nimmanhaerninda，1989），andtheirresources  

mobilizationinuplandandlowlandMuangFai  

SyStemS（Thn－Kim－Ybng，1995a）．Ttansfbrmation  

OfMuangFaiinnewenvironmentisoneofthe  

MuangFaiissues thatgalnShighinterestas  

renectedinthe如udiesonthenecessltytOinte－  
grateMuangFaiwithnationalimgationsystems  

（Surarerks，1991），theadaptationofMuangFai  

Organizationstopublicinterventionandthe  

necessltytOamendthePeople’s‡血gationLawto  
Suitlocalculture andpresentday situation  

（Atham，1995），andthealternativeapproachesfbr  

MuangFaiadaptationamidsocialchaJlgeSWhich  

include肋fα乃gダ扇networking，Self－deteminか  

tionorJOlntmanagementwithagencies，andthe  

roleoflocalorganizationsinmonitoringgovem－  

mentactiononMuangFai（職n－Kim－1わng，1995  

b，C，andd）．  

Thispaperhasapurposetoextractthepar－  

ticlpatOryStruCtureandprlnCiplesofMuangFai  

irrlgationoperation，maintenanceandorganizか  

tionalmanagement．By usinganemplrlCal  

method，thestudyanalyzedtheirrigationman－  

agementpracticesofthesma11scalePongsak  

MuangFaisysteminPaiDistrictofMaeHong  

SonProvinceandthelargescaleSoprongMuang  

FaisysteminSanpatongDistrictinwestern  

ChiangmaiProvince．Thedefinitionoflarge  

SCaleMuangFaiirrigationsysteminthethematic  

Participationissueisasysteminwhichtheirrlga－  

tionmanagercannotaffbrdthetimeandmoneyto  

directly contact everyfarmerin the system  

becauseoftheirlargenumberandthevastand  

widelydisperSedimgationserviceareas・These  
twocaseswereselectedqualitativelybasedonthe  

Clarityoftheirrationalpracticesafterextensive  

reconnaissancesurveySOfnumerousMuangFai  

SyStemSinChiangmai，Chiangrai，Lampang，  

LamphunandMaeHongSonprovinces．Factson  

theirhistoricaldevelopment，Physicalconditions，  

StruCtureS，Waterdistribution andmaintenance  

PraCticesaswellasorganizationalmanagement  

WereObtainedfrom畠eldobservations，documen－  

taryreviews，queStionnairesandinterviewsof  

farmersandmanagersoftheMuangFaisystems・  

甘ぬepom酢akSma温温Sca丑eMua甘唱厨a且  
Sys鏡e開祖  

Genera丑『ea餌resoぎ抽e‡rr短a鮎mSys量em  

ThePongsakMuangFaiI血gationSystemis  
SituatedinaruggedterraininthenorthofPai  

District，MaeHongSonProvincewhichis130  

kmnorthwestofChiangmaiCityasshownin  

Figurel・ThesystemreliesonthenowofthePai  
River，atributaryoftheinternationalSalaween  

Riverwhichoriginatesinthemountainstothe  

eastofMaeHongSonProvinceandrunswesterly  

throughnarrowva11eysintoMyanmarterritory  

before draining into the Andaman Sea at 

Moulmein．Thearablelandofthe3，119kmユriver  

basinisverylimited，Withonlyonem叫OrPatCh  

eachinthenorthofMuangandPaidistricts．  

Distinctly，farmsarescatteredinnumeroussmall  
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Figurel：The PongsakSmaI（ScaleMuangFbilmgationSystem  

Valleys；hencetheimportance ofsmallscale  

MuangFaisystemsinthebasin．Reconnaissance  

SurVeySCOnfirmedthatthePongsaksystemcan  

Wellrepresentsmall－SCaleMuangFaisystemsof  

WhichMuangFaimanagersareindirectcontact  

With fanners．  

Physically，the systemincludes a weir，a  

main supplycanal，threebranchcanals，anda  

WaSteWay．ThePongsakweircompnsestwo37－m  

rowsofboulders framedbyteakwoodcrosses，  

Whicharelocated51mapartalongtheriver．The  

inlettothemaincanalis45mupstreamofthe  

upperrow．Thisso－Ca11edFaiKhokmoo（1itera11y  

Pig sty weir）orcrib weiris fabricatedwith  

loca11yavailablematerials，i．e．bouldersinthe  

riverandtreesinthenearbyforests，inarather  

Straightrock－bankedriversectiontoavoidfast  

river bank erosion thatis commonin earth－  

banked weirs．The weir that stands3－4meters  

tal1checksupthewaterheadfbrdiversiontoall  

farms．Incaseofwaterinsu庁iciencyinthedry  

SeaSOn，aSimple45cmtallbamboobarrieris  

builttointerceptriverflowintothemaincanal．  

The cribweirisrelativelysturdierthanother  

types ofweir，butitsmaintenancesti11involves  

annualreplacement orreinfbrcement ofthe  

WOOden放・ameS andboulders．  

Themaincanalcarrieswateralonga2．5km  

feederontherightbankoftheriverandcontinues  

OntOthemainsupplycanal．Thecanalgradient  

COntrOIclearlyrequiredhardworkatthecon－  

StruCtionandmaintenancetimeaselevationdrops  

bylOm，drasticallyinthemiddlesectionthatis  

wa11ed on one side with clifEs and on the other  

Sidewithonlyathinembankmentwhichcaneas－  

ilycollapseduringhighflow．AwastewaylS  

installedintheupperreachofthecanaltolessen  

thesurplus且owthatmaybeharmfultothecanal・  
Thewidthofthecanalt叩erSOnaVeragefroml・5  
min the head－end to one meterin the tail－end  

beforedraininglntO aSmallnaturalstreamthat  

drainsbacktothePaiRiver．Thecanalcrosssec－  

tionisnottotallyuniformandis clearlycon－  

Strainedbydi仇cultyinconstructionintherocky  
areas，Eachofthe24MuangFaimembersispro－  

Videdwithafarmintake，includingthreemem～  

bers who receive water fiom branch canals．At  

theconstructiontime，itwasestimatedthat a20  

CmWideintakecouldsupplyanareaOfO．55ha（4  

rai）．However，members could decide their  

intakewidth，dependingontheirwaterneed  

assessmentthatmaytakeintoaccount，interalia，  

thequalityofsoil，theavailabilityofalternative  

WaterSOurCeS，andthepossibilityofgettingretum  

flowforrecyclinguse．Therearethreeintake  

Widthchoicesinthesystem，i．e．20，15，andlO  
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Cm・ThecapacltyOfthemaincanalwaslarge  
enoughtoprovideirrlgationsupplytosatisfy  

everymember，sexpressedneeds・Whenaddト  

tionalmembersjointhesystem，thecanalcapac－  

1tyWaSenlargedtoaccommodatetheexpanded  

needs．  

ThecatchmentofthePongsakweiris338  

km2，Whichismorethan2，000timesofitsservice  

area．Accordingtothefarmers，theriverflow  

itselfisclearlyabundantineveryseasonalthough  

no flow rate recordis available．With noriver  

flowlimitation，thesystemdivertsanddistributes  

WatertO払IlnS On aCOntinuous andsirnultaneous  

SuPplybasis・Withafixedwidthofintake，eVery  

memberis susceptibleratherequallyproportion－  

a11yto the fluctuations oftheriverandcanal  

Waterlevelssincecheckingupofthewaterlevel  

inthemaincanaltodivertwatertoaparticular  

Paddy払rmisforbidden・Ifwaterisnotadequate  
foranyone，aCtionswillbetakentofi11theweir  

gaps，ifany，OrtOincreasetheweircrestifneces－  

Sary、OrtOSetuPaSmallbamboobarriertointer－  

CePtthelowflowintothecanal．Everymember  

farmerhasaroleinmonitorlngWaterdistribution  

andseekingsolutions．1tisveryrarethatthe  

groupfacesacriticalwatershortageandwhenit  

happened，memberswoulddiscussand，Withthe  

COOrdinationoftheirelectedirrlgationmanager，  

develop a rotation schedule starting from  

upstreamtodownstream．Theso－CalledKaeFai  

irrlgationmanagerwasglVentheultimatepower  

todecideifwaterconflictsarise．   

Cr叩p且mgPa鵬rmamd‡mtemsity  

FarmlngareaSinthesystemcovers15．84ha  

COmPrlSlng240WnerShipplotswhichrange丘om  
Oふ1hainsize．Eachplotisdividedinto15－65  

CultivatlngPlotsforbetterwatercontrolinthe  

high－Slopearea．FarmerSarelandownerswhoare  

relatedasrelativesorvi11ageneighbors．Their  

householdsizesranged魚・Om2－6members，With  

theaverageof3・4perhousehold．Theyprofbssed  

thattheiroccupationwasonlyfarmlngandthey  

putanefforttocultivatea11theyearroundwith  

thecropplngSCheduleasshowninFigure2．The  

WetSeaSOnPaddyisgrowninpermissibleareasor  

relativelylower elevation from May to  

November・Farmersuseirrlgationsupplementfor  
Sixmonthsn．omMaytoOctober，Particularlyin  

June－Julywhenwaterisneededeverydayfbrland  

PreParation．0riglna11y，thewetseasonpaddywas  

fbrhouseholdconsumpt10nbutpresentlyfarmers  

havesomesurplusfor・Sale．Farmersgrowsoy－  

beaninslightlyhigherelevationwithdifficult  

Waterdiversionin the wetanddry seasons．  

Garlicisgrowninthedryseason丘・OmDecember  
toMarchandfarmersuseimgationwateraround  

5－10dayspermonth，eSpeCia11ylntheperiod  

beforeharvestinglnearlyMarch．Soybeanand  

garlicproductionisforcommercialpurpose．The  

、；ミ凍融‡  駆酢  ．、Lご爽政′  緑  ∴和島‡  物上  ∴P誓電  極Ⅴ  、∴粉疲  凋如′′∴  三野赫、′  ごM郷 
Average  

Rainiも11韓  8   2   5   

（nlm）   

妻Numberor  ヰ   13  18  20  ヱ2  16  10  0   

凍痍赫離纏擁掛   
曇  

ユ  
” Rice   

3   

Soybea11   
4  

葦   

要  

5  

Garlic  

＊SourccHongKongObserヽ・atOry196l－1990rainihlldatこ1  

1＝＝＝＝ニNurse巧Preparation  

2＝＝＝PaddvFieldLandPreparation  

3ニ＝CropGro≠lingSluge  

4＝HaⅣeS11ng  

5＝＝Prepar往tionorGarlicBulbs  

Figure2：TheRainfa‖PatternandCropptngScheduleinthePongsakSystem  
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internalwaterconnicts．  

Todistributeadequatewater，thegroup  

needsto knowthe waterrequlrementOfeach  

memberandthetotalwaterrequlrement．This  

informationglVeSthemacluehowwideanddeep  

themaincanalmustbedredgedandhowwidethe  

farmintake should be．‡ncognlZanCethatthe  
farmconditionmayvary，theyleaveittothef  

OWner’s discretionin deciding his ownwater  
requlrementandfarmintakewidthandthegroup  

wi11simplybuildthe canalwith an adequate  

CaPaCityto supply wateroncontinuousbasis  

Withoutcanalwaterlevelcheck－uPtOallfarms．  

The waterandcostsharing basedonrelative  

intakecapaclty，nOtOnthearea，Orthehousehold  

asinotherMuangFaisystemsfbundintherecon－  

naissance surveys，Or On the totalvolumeof  

appliedwaterasusedinsomemodernirrigation  

SyStemS，isdirectlyrelatedtothewatercondition  

andwatermanagementmethodofthePongsak  

SyStem．Figure5illustratesthatthis sharing  

methodis slightlydifferent魚■Omthearea－based  

methodassevenmemberswouldshareslightly  

differentcostorrequlre SlightlydifEerentwater  

requlrementS Whenthetwo systems are com－  

pared，   

Maintenance  

Annua11y，membersofthePongsakSystem  

gatheratthehouseoftheirirrlgationmanagerto  

discussthemagnitudeofirrlgationmanagement  

WOrk，eStimatecostsandmakeanagreementon  

COStSharing．Thegroupclassifiesmaintenance  

COStSintotwocategories，i．e．weirmaintenance，  

and canalmaintenance．These costs are distrib－  

uted based on theintake width ofeach member  

expressedinrelativeterms，i．e．20，15，andlOcm  

intakes are treated aslOO％，75％and50％，  

respectively．Thenumberofmembersineachper－  

CentagegrOuPis6，6，andll，reSPeCtively，aS  

showninl泡blel．One memberwhose farmis  

situated above the canalelevation andneeds to  

liftwatertohisfarmisspeciallytreatedas25％・   

VVeirMaintenance  

Theimgationmanagerorganizesweirmain－  

tenanceactivitiesinAprilwhentherivernowis  

atitslowest．Hescheduleseachsessionbyavoid－  

1ngCOnflictswithimportantfarmlngSChedules・  
Aninitialassessmentofcostsisbasedonthepre－  

annualcropplnglntenSityofthesystemisremark－  

J able at200％ofthe払m a陀a，With93％，93％  
and14％fbrpaddy，garlicandsoybean，reSPeC－  

tively．   

亙mvestmemせCos食amd汲量gぬ‖¢UseⅥ加er  

ThePongsakSystemwasinitiatedapproxi－  

mately30years agobylowlandfarmerswho  

Wishedtochangefromrain～ftduplandcropsto  

WetSeaSOnPaddyforhouseholdconsumptlOn・  
EachofthellPongsakpioneerspaidanequlVa－  

lenceofUS＄100－125asinvestmentcosttocon－  
struct the weir across the 37-meter wide river 

Channelwithfastflowandhighslope．Latecom－  

erswererequiredtopayapproximatelyUS＄450  

fbra20cmwidefarmintakewhentheyJOlnthe  

SyStem．Byuslngthejolnlngfbeasthebasisfbr  

Calculation，thetotalinvestmentcostfbrtheirri－  

gationsystemis approximately US＄7，300・  

PresentlytheserviceareaofthesystemcannOtbe  

expandedfurtherduetotopographicalconstraint  

Ofthesmallva11ey．Whenan ownershipplotis  

SPlitthroughfamilialinheritance，tenanCyOrPur－  

Chase，theorlglnalagreementonthefarmintake  

WidthandtherateforcosトSharingforthetwo  
newownershipplotsismaintained・   

Ope相加n紬rEqualⅥ加erAecess  
ThePongsakgroup arrangesfbracominu～  

OuSandsimultaneouswaterdistributionsystemin  

Whicheverymemberintherun－Of－the十riverirri－  

gationsystemissu句ectequallytofluctuationsin  
theriverwaterlevel．Thiiarrangementisdone  

bymembersdecidingandthegroupendorslngthe  

Sizeoftheirfarmintakes andconstructlng the  

maincanalwiththecapacityto satisfyevery  

memberofwatersupply．Withthisarrangement，  

everymemberisensuredofequalityinaccesslng  

andutilizingthewater．Whenanymemberdoes  

notgetenoughwateratneededtime，thegroup  

WOuldpromptlytakeactiontorectifythesituation  

byaugmentlngthediversion，OrCleanngthecon－  

VeyanCeCanal．UndertheglVenCOndition，i．e．  

abundantriverwateravailability，WaterShortage  

PrOblemoccursmainlyandonlybyinsumcient  

fhcilitycapaclty，nOtbywaterscarcityintheriver．  

Thus，Whenitoccurs，thegroupmanagerorga－  

nizes additional maintenanGe activities on the 

Weir，nOttrylngtOadjustwatersharingamong  

memberfarmers，Whichmayopenthegroupto  
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Tablel：DistributionoftheAnnualCostinthePongsakSystemin2005  

Farm  
Ditch  Rellluneration  

WeirMaintenance  
No．of  MainteTlanCe   to肋g飽g  

Intake  
Members  WoodStakeLength（pieces）  Labour  

（％）   

Cash  Labour  Crtsh 

2m   1．5m   0．5In   （man－day）  （US＄）  （man－day）  （US＄）  

100  6  40xl．Ox6  80xl、Ox6  100xl．Ox6  10xl．0Ⅹ6  12．5Ⅹ1．00x6  10xl．00x6  5Ⅹ1．00x6   

75   6  40xO，75x6  80xO．75Ⅹ6  100xO．75x6  10x．75x6  12．5xO．75Ⅹ6  10xO．75x6  5Ⅹ0．75x6   

50  円  40xO．5xll  80xO．5xll  100Ⅹ0．5xll  10x．5Ⅹ11  12．5xO．50x11  10xO．50xll  5xO．50xll   

25   40xO．25xl  80xO．25xl  100xO．25Ⅹ1  10Ⅹ．ユ5xl  12．5xO．25Ⅹ1  10Ⅹ0．25xl  5xO．25xl   

Total  24   650   1，300   1，625   163   203．13   163   81．25   

Costinmonetary  113．75   227．50   284．3g   1，015．63   203．13  

tems（US＄）  1，844．3g  1，015．63   81．25   

Remarks：Ratesapplied：penaltyratesofO・175US＄perwoodstakeandlabourwageof6．25US＄perday．  

Viousyears’costsandthewaterconditioninthe  
PaStyear，e・g・heavyfloodsinthepastyearmay  

meananeedforintensivemaintenance，hence  

highercosts．Thegroupmembersdiscuss and  

COnCludethecostfbrtheyearinthecategoriesof  

WOOd，1abor，CaShandtooIs．Woodcontributionis  

basedontheintakepercentages．Eachyear，the  

members discuss anddecidethe costforalOO％  

intake．Inthe2005weirmaintenance，thefoト  

lowlngWaSagreed，  

WbodcostfbralOO％intake＝  
40piecesof15cmx2mstake，  

80piecesof7．5cmxl．5mstake，and  

lOOpiecesof5cmxO．5mstake  

Basedonsuchagreement，atOtalof3，575  

Stakesinthreesizesweremobilizedbythemem－  

bers fbrthe weirmaintenance as showninThble  

l．InsomeyearS，Whentherewasaneedtoadd  

Sleeplngfbundationlogs，theywenttothefbrest  

tocuttreestogether．  

Labor contribution for weirmaintenanceis  

alsobasedontheintakepercentages．In2005，  

1ikeinthepast，thelaborcostfbra100％intake  

WaS SetatlOdays，thus162．5man－dayswere  

availableforthepurposeasshownin％blel・On  
average，therewerethreeweirmaintenanCeSeS－  

Sionsandeachsessionusedapproximately54  

manvdays．About18memberswerescheduledto  

WOrkonthesameday．Theirrlgationmanager  

adjustedthemanーdayaccordingtothetypeand  
magnitudeofwork，andkeptaworkingrosteras  

illustratedinThble2．Itwasnotnecessarythata11  

memberscametoworktogethereveryday・  
Cash contribution for weirmaintenanceis  

estimatedbasedonthescaleofmaintenanCeWOrk  

andthenecessityofexpensessuchaspurchaseof  

Table2：AnExampleoftheMan－Day  
ManagementRecordsforWeir  

MaintenanceinthePongsak  

System  

Percentage  Name  Dayl  Day2  Day3   

100％  Mr．A   ′   ′   ′  

Mr．B   ／   ′   ′   

75％   Mr．C   ／  イ  

Mr．D  ′   ′   

50％   Mr．E   ′  

Mr．F  ′  

TotalDailyManpower   4   4   4   

Cement，rOCkbreakingtooIs，tranSPOrtationand  

Organizationofasimpleritualceremonytopay  

respecttothelandspirit．Thetotalcostisdis－  

tributedtomembersbasedontheirintakeper－  

CentageS．In2005，themembersagreedto鎖xthe  

rate払ralOO％intakewidthatUS＄12．5peryear  

andtheycollectedUS＄203．13．  

TboIsforweirmaintenanceincludingaxes，  

hammers，hoes，andshovelsareusua11ybrought  

OntheweirmaintenanCedays．Thereisnofixed  

typeandnumberoftooIsthatthemembershave  

tobring，butthereisacommonunderstanding  

thatspeci且cpeoplewouldbringspec潰ckindsof  
toolthattheyhave．   

CanalMaintenance  

Canalmaintenanceisscheduledtwiceayear  

inmidMarCh（befbreweirmaintenanCe）andmid  
November．The canalmaintenancecostsinclude  

labor and tooIs．Labor contribution for canal  

maintenanceisbasedonthefarmintakepercent－  

age．Themembersfixedlaborcontributionsfora  

lOO％intakeatlOdaysin2005，hencetheavaiト  

abilityof162．5man－daysfbrcanalmaintenance  

activitiesasshowninThblel．TheMarchsession   
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Block 2 Block 1 

Head  

End   

Figure3：MovementofCanalMaintenanceTeamsinthePongsakSystem  

Withnodifficultybecauseofthedifficultyin  

maintainlngthelongfeedercanalandthehigher  

numberofmembersinthelowerreach．   

AmmⅧa且MaimtemamceCostamdPro瓜ぬb量翫y  

Tbgetanimageoftheannualmaintenance  

COStandprofitinthePongsaksystem，rOughesti－  

mationismadeasshowninTbble3byapplying  

interviewdataandpenaltyratesin2005．Results  

indicatethearmualmaintenanceactivitiescostthe  

memberfarmersapproximatelyUS＄2，965per  

ha，Or41％oftheinvestment cost．Thisis  

becausethesystemisconstructedwithlocally  

availableprlmitivetechnologywhichdegrades  

fast・Tbsustainthesystemcreatesalargerburden  
thanabeneficiarycantakeindividually．Thereis  

aneedtospreadcosttoalargernumberofbene－  

ficiaries．Forsustainability ofthesystem，the  

groupcannottaketheriskoflettlnganymember  

leavlngthesystem．Ifthemembershipdeclines，  

remainlngmembersmustabsorbhighercostand  

SuChcostmayexceedtheircapaclty，reSultingln  

thecollapseofthesystem．  

From the wet season cultivation，Whichis  

theonglnalreasonfortheirsystemdevelopment，  

thefarmerseamaprontofUS＄42．87and－108  

Perhafiompaddyandsoybean，reSPeCtively・  

TheyalsoearnadditionalprofitofUS＄5，330and  

79perhaofgarlicandsoybeaninthedryseason・  
Annually，theyeammorethanUS＄5，200pro丘t  

PerhaperyearOrUS＄2256．75aftermonetized  

Water COSt．  

Mamagemem亀  
Themanageroftheirrlgationgroupwas  

electedfbranunspeci且edterm．hthiscompact  

sizesystem，heworkeddirectlywithmember  
farmers；hencenoassistantwasappointed・The  

grouphadnowrittenrulesorcommittees，SO  

agreementsandallcollectiveactivitieswere  

transactedverbally．MajoragreementsOfthe  
groupincludingthoseonwaterandcostsharing  
aremadeasapubiccommitmentintheirown  

rhetoricattheirannualmeetlng・Regardingwater  

takes abitlongertime（3－5days）than the  
Novembersession（2－4days）．There maybe  

additionalsessions asnecessary．Theworking  

SCheduleandrosterisfinalizedbytheirrlgation  

managerandinformedtomembers afewdays  

PnOrtOtheappointmentdates・  
Attendanceisstrictlycheckedbytheimga－  

tionmanager．OnthemaintenanCeday，themem－  

berswhobroughtwiththemsometooIs suchas  

knives，hoes，Shovels and sacks，areOrganized  

into3－4teams．Eachteam，With5－6members，  

WOrkonan asslgnedsectionofapproximately  

eightmetersinthefirstblockuntilcompletion  

andmove to workin the next sectioninthe sec－  

ond block untilthe end ofthe canalas shownin  

Figure3．Boththelengthofthecanalandthedif一  

員cultyoftheworkareCOnSideredfbranevendis－  
tributionoftheworkload．TheopportunltytO  

WOrkinallreachesmakesitpossibleforevery  

membertomonitorthefarmintakewidthandele－  

Vationofothers as wellasthecapacity ofthe  

maincanalintheentirelength．Themaintenance  

Ofbranchcanalistheresponsibilityofrelated  

usersand thereis no common schedulefbrthose  

Whosharethebranchcanals．Thegroupmakesit  

Clearthatnotonlytheweirbutalsothecanalis  

theircommonfacility．Itisveryeasyto accept  

that the burden of weir maintenance should be  

Sharedbyallmembersbasedontheirintakeper－  

CentageS．However，head－enders useashorter  

SeCtionofthecanal．Thecapacity ofthecanal  

downstream oftheir farmsis not related to their  

Waterrequlrement．Anadditionofusersatthe  

taiトendnecessitatesanincreaseinthecapacltyOf  
thewholelengthofthecanal．However，Should  

thetail－endersbelefttotaketheb11rdenbythem－  
Selves，they wouldnotbe ableto affordit and  

decidenottotakepartinthesystem，hamperlng  

thepossibilitytoactualizethesystem（Shinzawa，  

1975）・Thus，thehead－endershavetoacceptthe  

entirelengthofcanalasacommonfacilityandby  

beingabletoclearlydemarcatetheboundaryOf  

the commonfacilitythe groupcanberobust  

（Ostrom，1990）・Thisthehead－endersaccepted  
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Tab［e3：CostsandProfitso＝rrigationandCultivationinthePongsakSystem  

Unit Rate Unit   

ANNUAL WATER COST 
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625．63  

1，015．63   

203，13   

12．00   

3，575  pleCeS  
163  

1，625   

24  

163   

24  

1，625  

Jエβイ  

3．13  

43．75  

6．25  

1．56  

43．75  

ちイ♂∂   

man－day  

percent  

pleCeS  

man－day  

pleCeS  

percent  

カ〟  

man－day  

kg  
man－day  

SaCk  

man－day   

員gpβr加  

6．25  ＄perday＊  1，015・63   

0．50  ＄perpleCe＊  12．00   

5．00  ＄perlOO％  81・25  

Jβス2β  gpgr加  2，タ紘2∫  

8．75  ＄perman－day  27．34   

0．35  ＄perkg  15・31   

3．00  ＄perday  l臥75  
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Jタ仇jJ  

Labour   

Tool   

月e椚〟乃erα′わ〃   

d〃〝〟αJ肋おr（ユ）∫J  
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3．00  ＄perday   

O．03  ＄perbunch   

O．10  ＄perkg   
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6．25  man－day  

5，625  bunch  

187．50  kg  

56．25  binsof－bulb   

6．25   unit  

62．50  times  

12．50   sack5  

62．50  man－day  

LandPreparation  

Fu汀OWMaking  

Hay purchase 

Bulb Preparation 

Planting Labour 

WeedControISolution  

WeedControILabour  

Fertilizer  

HaⅣeStll唱  
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SOYBEANCULTIVATIONCOST＆PROFITPERHA   

Seed  50．00  kg   

Planting  18，75  man－day   

Fertilizer  6．25  unit   

HaⅣeStlng  18・75  man－day   

Shelling  75Q bin of 15 kg 
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Remarks：＊Penaltyratesareapplied．  

Conversionrate：40ThaibahtNS＄，6．25rai血a   

Sharing，theyagreedtoalessmanagementinten－  

Sivewatermanagementmethodwhichiswork－  

ablein their water abundant environment．  

Regardingcostsharing，intheirownwayand  

OWnWOrds，theydividenecessarycostintothree  

CategOries，namelytheweirmaintenance，Canal  

maintenanceandremunerationtotheirrigation  

manager．Suchdivisionisslightlydiffbrentfrom  

moderndivisionofimgationworkinwhichcon－  

StruCtion，OPeration，maintenanceandmanage－  

mentareOftentreatedasmaJOrdivisions・Their  
expressionalsorenectsthattheweirmaintenance  

taskinthePongsaksystemactuallycoverscon－  

StruCtion，OPerationandmaintenancedivisions・It  

isaconstructiorlWOrkinthesensethattheannual  

maintenanceofwooden十rOCkcribweirisnearlya   
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cationacrossonecostcategoryorsub－CategOrytO  

anotherisnotallowedbecauseofthediだicultyln  

Settingupacceptableexchangeratios，andtherisk  

offailureinmobilizingadequatecostsineach  

CategOry・Affordabilityisalsoasensitiveissue  
forthisgroup・‡ncontrasttoothermodernSyS－  
temsinwhichusersjustpaymoneyandaman－  

agementteamwilltakecareofthework，the  

PongsaksystemissituatedinaremotereglOn  

where costs are more affordablein kind．  

AcqulSltlOnOflocalmaterialsandcontributionof  

OWnlaborandtimemakesitpossibletorealize  

thissystem．Difficultyofworkiswellconsidered  

inworkdistribution，aSClearlyillustratedbytheir  

divisionofcanalmaintenanceworkunderwhich  

eachcanalteamisglVenaPOrtionofworkwith  

Variousdifficultylevelsinsteadofjustanypor－  

tionofwork，andthejointefforttoacqulrefoun－  

dationwoodlogswhichmemberfarmerscannot  

COntributeindividua11y．Inbrief，the Pongsak  

membersparticipateinacross sectionofwork  

andcostcategories．Withthisclearlyde－aggre－  

gatedcost－Sharingandbook－keeplngSyStem，the  

membersaremorewi11ingtotakepartthanina  

Slnglecombinedratewhichmightraisefearof  

unfairtranSftrofburden．  

reconstruCtionbecausethewoodenweirdegrades  

rapidly，andwithoutmaintenancetheywould  

SOOnlosetheweirtotally．Itisanoperationwork  

inthesensethatwhenwaterdiversionisnotade－  

quate，thememberspreftrtotakeactionstodivert  

morebyfillingupweirgaps，augmentingweir  

CreSt，OrSettingupaninterceptlngbambooweir  

duringlow幻ow，insteadofchanglngtheirwater  

distributionunless thereis extreme necesslty．  

Thus，SuChmaintenanceisinitselfanoperation  

WOrk．Likewise，the canalmaintenance covers  

theconstruction，OPerationandmaintenance，Itis  

aconstructionandoperationworkinthesense  

thatthe canalcapacltymuStbeadjustedtobe  

able to serve every Muang Faimember．  

Regardless oftherhetoric，Pongsakmembers  

understandwhatcosttheyarere先rringto，What  

SCOPetheycover，howmuchnecessarytheyare，  

andwhatcosttheyrequlre．Theirunderstanding  

makesthemwillingtomakeapublic agreement  

inthewordsthattheyunderstand．  

Theirrigationmanagerhadavitalroleasthe  

focalpointincoordinatlng，informlngmembers  

Whentomaintainthesystem，keeplngaCCOuntS  

andworkingrosters，handlinglogistics，mOnitorr  

lng andpolicingthesystem．Hecontributed  

money，labor，COnStruCtionmaterialsandequlP－  

ment fbr maintenance activitieslike othermem－  

bers．He was remunerated based on▲the farm  

intakepercentages・In2005，themembersagreed  

topaythemanagerafterwetseasonpaddyhar－  

vestattherateofUS＄5fbralOO％intakewidth  
asshowninlもblel．TheirrlgationmanagerWaS  

notremuneratedaf［erthedryseasoncropharveSt  

eventhoughallmemberfarmerSgreWdryseason  

CrOPforcommercialpurposeandthemanager  

tookactionfbrirrigationeveninthedryseason．  

Theirrlgationmanageris accountabletothe  

groupanddemonstratesaclearprlnCipleinkeep－  

1ng grOuP agreementS・His book－keeplng de－  
aggregatescostsofeachworkcategorylnaClear  

Way．Forweirmaintenance，theclassification  

includeslabor，WOOd，tOOIs andcash．Forcanal  

maintenance，itincludeslaborandtooIs．Forirriー  

gationmanagerremuneration，itincludes cash  

Only・Af［erclassifyingthem，themembersdis－  

tributethemcategorica11ytoeachmember．Each  

CategOryOrSub－CategOryOfcostsishandledina  

Clea∫LCutWay，e．g．thecostofwoodstakesindif－  

ftrentsizesisdistributedcategorically・Are－allo－  

甘ぬeS叩訂Omg鼠．argeSca且eMⅧamgFa亘  

Sys乞em  

Gemera且Fea血reso野馳eIrriga伽mSy如em  

TheSoprongrock－fi11edweirislocatedin  

Soprong Village Moo5in the Nongtong  

MunicIPalityofAmphoeHangdong，WeStOf  

ChiangmaiCity．Theweirheightvaries免・Oml．5  

to2・8m・Itslengthis80mspannlngthePing  
river．Origlnally，thereweretwotraditional  

WOOdenweirs，theSoprongandRonkruakham，  

Which had beenin existence atleast300－400  

years，buttheyweremerged29yearsagoand  

formedthepresentSoprongweir．Themerger  

andstrengtheningoftheweirwasimplemented  

underastate－fundedprpjectonthecondition  

glVenbythemembersofthewoodenweirsthat  

thestatedoesnotassumethemanagementofthe  

SyStem・  

TheSoprongsystemserveSirrigationwater  

to936・48haontherightbankofthePingRiver  
inSanpatongDistrictinthesouthofHangdong  

District．Mostofthe serviceareaisin Tもmbon  
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TabJe4：AverageMonthlyRainfa＝inSanpatongDistrict  

Rainね11  April  May  June  Jtlly  Aug  Sept  Oct  Nov  Dec  Jan  Feb  March  Total   
Max  

158．2  306．8  204．9  290．4  352．9  514．0  272．8  338．1  119．4  84．2  43．9  13（i．0  2821．6   
（mm）  

Average  
37．2  119．4  83．5  123．l  14（；．9  178．3  102．1  40．5  9．7  6．8  ヰ．3  8．5  860．2   

（mm）  

Min  
0．0  0．0  0．0  13．5  20．6  47．4  8，5  0．0  0．0  0．0  0．0  0．0  526．1   

（．mm）  

Remarks：49yearaverage（1952－2004）  

Sources：UpperNorthHydroIoglCalandWaterManagementCenter，2004  

Tab［e5：V‖agesNames，IrrigationAreasandMembershipoftheSoprongSystem  

Village  

No．   Vi11a即   TamboIl  AI・ea  A、rea  

伽）l   （llこげ   

口  SanpoIlg   Maeka．   73   ヰ5   4   

2  Sainlul   Maek王l   11り   41   49   

3  Sankhokcllang   Maeka   112   4り  55   
4  MaeKhol鳩tai   Maeka   253   287   15払   

5  MaeKl10Ⅰ鳩klallg  Maeka   73   87   77   

6  Rongkhut   Maeka   106   3り   54   

7  MaeKl10n脚ua   Maeka   48   78   40   

8  Maeka   Maeka   140   40   2ヰ   

9  Pakluay   Maeka   107   82   77   

10  MaeKungnoi   ThullgtOIll   103   

四  DongKhilek   MakhalⅥ1ua喝   118   68   

12  DongPasang   MakhullWan   184   

To払1  1，43（～   740   
。  57          田  70          車重二  

37  

Remarksl：Source：TambonMaekaAdrninistrativeOrganization2（）07  

2：SotlrCe：ChiangMaiProvincialI汀短atinnO用cel卵9  

Maeka，Withafewinnearbytambons．Thmbon  

Maekacommunitiesexpandedextensivelyafter  

residentsofBanNongtonginHangdongDistrict，  

Wheretheweirislocated，mlgratedandsettled  

Permanentlyinthefarmlngareain1948andbuilt  

thefirstcommunltytemPlein1949．Asitissit－  

uatedinarainshadowarea，localnaturalrainfall  

isinsufficientfbragriculturalpurposes．rfhble4  

Showsthat，basedonthe49－yearrainfallstatis－  

tics，the average monthly rainfallin the  

SanpatongDistrictisverylimited，Withonly  

AugustandSeptemberhavinganaveragerainfall  

abovetheaveragemonthlyevaporationrateof  

135．16mm．However，theareahas acatchment  

thatbringsinabundantriver封owthroughthe  
Pil唱andsmallstreamsonthewest．Attheweir，  

theriverhast‡leannualdiscb訂geOf760MCM  
（Cbiar唱maiProviIICialI汀ig飢ionO抗ce，199恥  

Priortot壬1eCOnStruCtionoftbeMaeN如t柁Seト  

VOir，locatedupstreamoftheSoprongsyste恥  

ねmerscanpracticeねrmlngOnlya鮎rnood＄  
receded．TheMaeNgatdamhaslessened魚00d  

PrOblemsandstabilizedwateravai1ability，mak－  

1ngltpOSSibletofarmduringboththewetand  

dryseasons．  

TheSopronglmgationsystemdistributes  

Waterthroughits7．8km－longmaincanalthattra－  

VerSeS12villagesinTambonMaeka，Tambon  

Thungtom，7bmbonMakhamluangandlもmbon  

MakhunwanofSanpatongDistrict，Chiangmai  

Province．Seer払ble5fbrvillagenames，irrlgap  

tionareasandmembership．Themaincanalfans  

Outintoninelateralcanals，eaChofwhichserveS  

OneOrmOreViilages．Local臨mersareverycare一  

餌Itoprovidesu舘cientdrain喝eCapaCltyinthis  

former鮎od－PrOnearea．Thereareanumberof  

WaSteWayStOdrainboththeexcessnowinthe  

main canaland side flows from the western  

mountainsdoⅥ7ntOtheP呈ngRiverintheupper  
reachsectionofthemaincanaltopreventdamage  

totheimg融ionsys紐肌  

Fmlngisthem呵OrOCCupationintheare恥  
With89協or払mersb血glandowners雨than  
averageはndboidingorO．7ヰha（Chiangma呈   

53  



afterit．Theofficialtermofthemanagement  

teamisinde丘niteastheyareexpectedtocontinue  
throughouttheirlifttimeoruntiltheyreslgnfbr  

personalreasons・  

Thesevi11ageimgationdelegatescompile  

informationintheirvi11agesfortheMuangFai  

manager・However，aSthenrstdutyofthevi11age  

irrlgationdelegatesistodeftndthewaterrights  

Ofirrlgationmembersintheirvillages，theMuang  

Faimanagerisfacedwiththeproblemofwhose  

infbrmationistobeusedwhentheyareincon－  

flict．rrbsoIvethisproblem，theMuangFaiman－  

agerrequestsallvillageirrigationdelegatesto  

meetandexchangeinformation，aPrOCeSS under  

Whichchecksandbalancesarealsodone，inorder  

toreachpublicconsensusabouthowtheSoprong  

Canbeintegratedly managed by thevillage  

groups．Theconsensusbuildingprocessofthis  

MuangFaisystemisdi恥rentfromastateimga－  
tionpublichearlngOrannOunCementbythestate  

irrlgation management planbecauseitis a  

PrOCeSSOfjointdecisionqmaking，nOtOneOfdeci－  

Sionannouncementorpublicrelations．Thetrust  

thattheMaungFaimanagerhasgained什omtheir  
membersthroughthedirectelectionensureshis  

accountabilityto everymemberregardless of  

theirvi1lages．Heismandatedtodeclarethennal  

agreementfbra11members，glVlngtheMuangFai  

groupacommongoalandplans．Throughthis  

method，themanagementsystern canmeetthe  

needs ofallmembersinthe Soprong system  

throughsynchronizedmanagementofthevillage  

i汀1gationgroups．  

Theannualinter－Villageirrlgationmanage－  
mentplannlnglS aCruCialmanagementinstru－  

ment・0nlythroughinfbrmationexchange，negO－  

tiation，mediation，andconsultationwithvi11age  

irrigationdelegatescantheinfbrmationbepleCed  

togetherandinformationasymmetryamongthe  

delegatesreduced and acommoninformation  

groundcreatedforfbrmulatingaJOlntimgation  

managementplan andcostdistribution．The  

MuangFaimanagerdeclareStheconsensusofthe  

meetlngtObethefinalagreement，Whichevery  

Villageirrlgationgrouphastoabideby・This  
agreementis announcedatthegeneralassem－  

blies，Whichareheldonceortwiceayear，in  

January and／orJune，atthe residence ofthe  

MuangFaimanagerOratatemPleinthevillage  

Wherethemanagerresides．Intheassemblies，the  

ProvincialI血gationOffice，1999）．hlowfarm－  

land，Paddycanbecultivatedtwiceayear・Crops  

arebeingextensivelydiversifiedintolongan，  

mango，PaPaya，andmanykinds ofuplandand  

Vegetablecropsoverapproximately35％ofthe  

SerVice area（ChiangMaiProvincialIrrigation  

O仔ice，1999）．Theextensivecropdiversi丘cation  

reducesirrigationwaterdemandandintroduces  

thefurrowandliftinglrrlgationmethodsinthe  

areas，allowlngfarmerstokeepwaterstockin  

theirfurrowsandponds，1essenlngmgationtime  

COnflictsamongusers．Nowthatthesystemstarts  

tohavehighwatersurplus，farmersintheformer  

ServiceareaSOfSopronginthetai1reach，SuChas  

BanRongwua，WholefttheSoprongsystemin  

1981haveexpressedtheirinterestinrelOlnlng  

thesysteminthedryseasontosupplementtheir  

irrlgationwaterfromthepublicMaeTaenglrri－  

gationsystemofwhichirrigationrotationsched－  

uleisnotwellpublicizedandrealizedinthearea  

located50kmfromitsheadwork．   

MamagememtStr11C餌re  
Organizationally，themanagementofthe  

SopronglrrigationsystemisledbytheMuang  

Faimanagerwhoisdirectlyelectedbyirrlgation  

SyStemmembers．ThemaJOrdifferenceinthe  

managementofsmallandlargeSCalesystemsis  

howthemanagerandthememberscopewiththe  

SCale．Inalargescalesystem，themanagercannot  

affordtodirectlycontacteverymemberanditis  

difncultforeverymembertoseeandunderstand  

Whatheisdoing．Itisalsodi庁icultfortheman－  

agertoobtain accurateinformation aboutthe  

membersandtheirfarmS，aSWellasthetimeand  

Placeinformationneededforimgationwater  

management・As aresult，theprobabilityof  

informationasymmetryamongmembersisvery  

highandcaneaSilyleadtodistruStamOngmem－  

bersandthecollapseoftheMuangFaigroup．Tb  

handlethisproblem，theSopronggrouphasmem－  

bersofeachvillagenominatetheirownrepresen－  

tativestoworkwiththeMuangFaimanger．The  

twelvevillageirrlgationdelegatesareendorsed  

bytheirrespectivevi11ageheadmen．Intheviト  

1ageswherethenumberofirrigationwaterusers  

isnotsubstantial，theyareentrustedtotheirriga－  

tiondelegatesofanearbyvillage・TheMuang  
FaimanagerappolntSanaSSistantandthegroup  

employsavillagerresidingneartheweirtolook  
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Waterandirrlgationfacilitiesconditionsassess．  

mentreport，annualworkingscheduleandgroup  

fundstatusaredeliveredtothemembers，andthe  

Waterdistributionmethodconfirmed．Ideas，if  

any，areeXChangedonhowthesystemcanbe  

improved．However，aSthewaterallocationand  

resourcesmobilizationplanshavebecomestabi－  

1izedoverthe years，anincreasingnumberof  

membersprefertoleavematterstotheirvillage  

imigationdelegatestohandle．Thishasresulted  

inadeclineinthenumberofpersonsattending  

theassemblies．Themembersobtaininformation  

Onthecontentsoftheagreementthroughtheir  

Villageimgationdelegates，andonthedaysthey  

COngregateattheweirtoperformmaintenance  

activities．  

Ⅵ馳駆Ⅷ而ga如mDe且egaをes：丑mをermediaries  

and迅eyomd  

Thevillageimgationdelegates donotact  

merelyasintermediariesbetweenvillagegroups，  

butastheauthorizeddelegatesofthevillageirri～  

gationmemberstodefbndtheirrightstotheirriq  

gationwaterintheinter－Villageirrlgationwater  

managementplannlng・Toeffectivelyperform  
thiswork，thedelegatesmusthaveaccurateinforq  

mationonfarmlngCOnditions，WaterrequlrementS  

andirrlgationfacilitiesintheirvillages．Thedel－  

egatescometothemeetingsasmediatorswanting  

tobuildaconsensus，OrWin－winsolutions，Which  

isarationalapproachimportantforpartlCIPation  

（Vattanasap2001，Phanthasen2001）．Afterthe  

臨nalwatermanagementagreementisdeclaredby  
theMuangFaimanager，thedelegateshaveto  

monitortheimplementationofthesystem－Wide  

WatermanagementPlan，eSPeCiallyduringwater  

Shortageperiods，and seekjustice from the  

MuangFaimanagerifvi01ationsoccur・Theyare  
alsoobligatedtomobilizeresourcesfromtheir  

vi11agesfbrmaintalmngandrepalrmgtheirriga－  

tionsystemtogetherwithothervi11ages．  

Thevillageirrlgationdelegatesplayacru－  

Cialrolenotorllyintheinter－Vi11agemanagement，  

butalsoinsidetheirownvillages．Theyarecom－  

mittedbytheinter－Villageimigationmanagement  

agreementtoorganizewatermanagementintheir  

vi11agesincompliancewiththesyste汀卜wideplan・  

Theirabilitytounderstandthehydraulic，farmlng  

andsocialdimensionsofthesystemisthekeyto  

makingtheintra－Villageirrlgationmanagernent  

PrOCeSSWOrk，aSitmustnotalienateanymem－  

bers，andatthesametimemustnotundercutthe  

inter－Villageirrlgationmanagementprocess・  
Theymusthaveathoroughknowledgeofboth  

themembers andtheirindividualwaterneeds，  

andthe skills to combine theindividuals，water  

needssothateverymembercanObtaintheneces－  

SaryWater・Insomevillages，thedelegatesare  

alsoinchargeofoperatlngmqOrirrlgationand  

drainagestructures，OPerationofwhichwould  

Create COnflictsifindividualmembers were  

a1lowedtofreelyoperatethem・Theyhaveto  
OVerSeetheintra－Villageoperationandmediate  

COnflictsorconstraintsthatmayoccur触）mtime  
totime・Theirtasksarerathertedious，COmPrlS－  

1ngbothdai1yandannualtasks・Managerspeト  
n）rmlngthistypeofmanagementmustbemore  

responsivethanmanagersworkinglnabureau－  

Craticsystemduringo抗cehours．  

Thevillageirrigationdelegateshavemany  

taskstoperform，butかtheirremunerationisnot  

Substantial・What，then，mOtivatesthemtoaccept  

thetasksandwhatmakesthemsuccessfu1inpeト  
fbrmlngtheirtasks？Theclaimthatleadersofteト  
tiaryandsecondarylrrlgationcanalgroupsin  

nationalirrigationsystemscannotbesoe抒bctive  
becausetheyarenotpaidisnotnecessarilytrue．  

Inthiscasestudy，thesocialrecognltlOnthatthe  

Villageimgationdelegatesgainedintheirsociety  

isconsideredashavinggreatvalueandtheirsuc－  

CeSSalsocomesfromtheirstatusasthedelegates  

Ofvillageirrlgationmembers，Whoareendorsed  

andsupportedbyvillageheadmeninperfbmlng  

interandintravillageirrlgationmanagement  

Plannlng．Theirstatuscomesfromthesocialsys－  

tem，unlikethatofcanalleadersinstatei汀igation  

SyStemSthatiscreatedunderthehydraulicsys－  

tem，andthusallvillageimgationmembers are  

Obligatedtocooperatewiththem．Iftheyarenot  

COOPerative，thevillageirrigationdelegates can  

imposepenaltiesonanymemberwhoviolatesthe  

intra－andinteトVillageirrlgationrules，OrCan  

Choosetoabandonthejobandleavethevi11age  

irrlgationmemberswithoutdelegatestodefend  

theirrights，aneVentthatotherimgationmem－  

berswi11notallowtohappen・  
Thecrosssocialtiesbetweenthevillageirri－  

gationdelegatesandvi11ageimgationmembers，  

andbetweenthemembersandthetopMuangFai  

manager，arehardtocultivate．Asaresult，irri－  
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e抒iciencyoftheplanisinflueI－Cedbythequality  

Ofthei‡1た淵matioIlOnhydralllicconditionsthat  

thepeople，Ortheirrepresentatives，POSSeSS  

and／orcomprehendandthetechnologyinuse．  

Presently，the managementteam ofthe  

Sopronggroup．tendsto seek more assistance  

from thelocalgovel・nmentfortherepalrand  
improvementoftheirirrlgationfacilities．Under  

thepresentcountry－Wideadministrativereform，  

localgovernmentsaregalnlnggreaterauthorityln  

Chartlngtheirlocaldevelopmentplansandare  

abletoobtainala昭eユ・prOpOI・tiono用1eirdeveト  

Opmentbudgetsfromthestategovernment．This  

newchannelwill主IICreaSethevisibiユityoft！1eirrト  

脚tionmanagenlenttOtIlelocalconlmunlty，；l‡1d  

enh之InCetheinte針之Itiono君主1・r唱atio‡1W呈t‡10ther  

related sectol・S SuCh as agl．1Culture and water  

陀SOurCeSmanagenlent．However，therel；ltion－  

ShipbetweentheMuangFaigroupandthelocal  

governmentmustbeclarifiedsothattheimgation  

SyStemCanCOntinuetorenderthehighestand  

equitablebenefitstoallimgationmembersina  

longrun．  

Financially，themanagementteamisautho－  

rizedbythememberstocollectirrigationassess－  

111entS曾omlllembers attherateofUS＄0．7之（at  

theexchan酢rateOr35ThaibahtperUS射per  
O．16ha or one rai．This rate has beenincrcased  

Periodica11y餌）mUS＄0．43toUS＄0．57in2005，  

and to US＄0．72in2006to cover maintenance  

necessitiesandimprovementplans．Theassess－  

mentpaymenthasanominalimportancebecause  

itslgni且esthemembersbipofthepayeI・andguaト  
anteeshimtherighttoshareirrlgationwater什om  
theSoprongsystem．Ascropdiversificationis  

generatlnghigherincome，therehavebeendis－  

CuSSionsbetweenpaddyfarmersandhighvalue  

CrOpねmerswhethertheassessme王1tistoolowor  
toohigh．Theassessmentsarecollectedbythe  

Vi11ageimgationdeiegatesandbroughttothe  

MuangFaimanag町Whoallocatestheamountin  
theblloⅥ71‡唱Way．   

斡US＄0・17払rtbeMuangFaig和up軋Indtobe  
used for maintenance ofcommon facilities   

includinglateraicanals  

。US＄0・20fbr肋eMua一喝Faimanager  

。US＄0・20fbr肋evi11agei汀ig爾iondeleg郎e  

。US＄0．12ねrtheassistanttotheMuangFai  

manager  

gationmemberstrytokeeptheirvillageirrlgation  

delegatesandtheMuangFaimanagerinposition  

aslongastheycan，andthusthetermofthese  

POSitionsislongorevenlifelong・Thesocial  
SanCtionrelationshipbetweenthevillageimga～  

tiondelegatesandvi11ageirrlgationmembersis  

Verydistinctfromtherelationshipbetweenthe  

Stateirrlgationofficers andthefarmersinstate  

imgation systems，inwhichthereis no such  

mechanismfbr socialsanction because the farm－  

ers consider the officers their free service  

PrOviders，nOttheirdelegates．Thedeclineinthe  

numberofattendeesinthegeneralassembliesdue  

tothestabilityofwatermanagementplansthat  

havebeenin place foryears may harm the  

momentumofthethree－1evel，CrOSSrelationship  

betweentheMuangFaiman昭er，Villa酢irr唱か  

tiondelegatesandvi11ageirrlgationmembers．   

Ⅴ豆乳且age Soci及且取e且aを且oms Supp¢訂色調yd柑Ⅶ且ic  

】Ⅶamagememt  払  

Theuseofthevillageasthebasicunitof  

irrlgationmanagementreflectsthefactthatthe  

SoprongMuangFaigrouphasplacedpeopleand  

thecommunitiestheyliveinattheheartofthe  

hydraulicmanagement system．This practice  

COincides with a schoolthat believesin the viト  

IagepotentialasthekeytoimprovlngpeOPle’s  
livelihood（Nartsupha and Lertvisha1994，  

NozakiandBaker2003）．Inthecasestudy，vi1－  

1agesarestillfairlystrong，aSPrOVenbythe魚・e－  

quencyofvillagemeetlngS．Forexample，theMae  

Khongtaivillageheldoverten formalviuage  

meetlngSduringthepastyeartoconsidermany  

importantissues・hTigationsystemsservePeOple・  

However，PeOplenatural1yhavediverseattributes  

OrmOtivations・Thereisthus aneedtounify  
theminsomewaysothattheycanworktogether  

OnagrlCulturalwaterproblems．Insteadofuslng  

OneOftheimgat主onfacilities，SuChasthetertiary，  

SeCOndary，PrlmaryCanals orheadworkasthe  

basisfbrorganlZlngPeOPleasinsomestateirri一  

節tionsystems，theSopror唱MuangFaigroup  

usesthevillage，aSOCialunit，tOOrganizethe  

members・DetailsoftheirJOlnthydraulicman－  
agementplancomeaftertheygetorganized．  

Whenanimgationmanagementplanisdeveト  
OPedthroughasocialprocesssuchastheonein  

thissystem，itise晩ctiveandsustainablebecause  

itisrespectedbythepeoplewhocreateit．The  
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。US＄0．03fbrtheweirtender  alwayspreftrableeventhoughtheirrlgationcost  

isnotrelatedtothefarminletsize・TheSoprong  
SyStemhasmoconstraintsintermsofwateravaiト  
abilityandirrlgationsystemcapacity；1aTgel・Size  

faminletswouldonlyresultinthenecessltyfbr  

frequentinletadjustments．Paddyfarminletsare  

intheformofsimplecutsintheearthbunds．  

Ⅰnletsin otherkinds offarmS arein the fbrm of  

PIPeinlets．  

加藤繭掛軸卿摘閲錮射勒繭加輌  

Asaweirdoesnotrequlreintensiveopera－  

tion，theSopronggroupsimplyemploysanearby  

residenttolookafterandreportproblems，ifany，  

totheMuangFaimanager・Normallylmgation  
Waterissuppliedcontinuously．Membersarenot  

allowedtocheckupthewaterlevelinthemain  

Canal・Whenthereiswaterscarclty，theMuang  

Faimanagerdecides，afterconsultingwithvillage  

imgationdelegates，Ona員Ⅹedrotationschedule  

Whichstarts fromthetailreachvi11ages and  

movesupwards・Thevillageirrlgationdelegates  
monitorwhethertherotationispracticallyand  

Strictlyfollowedinthefield．Violationsofthe  

Watermanagementagreementarehandledpub－  

1iclybytheMuangFaimanagerhimselfwiththe  

highestpenaltyof2，000baht．  

Generally，thesecondarycanals，SOmeOf  

Whicharesharedbytwoormorevillages，SuPPly  

imgationwateroncontinuousandsimultaneous  

basis．When waterbecomesscarce，relatedvilq  

lageirrigationdelegatesnegotiateforaweekly  

rotation，Whichissu旬ecttoaconfimationbythe  

MuangFaimanager．Forexample，theMae  

KhongtaiandMaeKhongklangvillages，Which  

Sharealateralcanal，agreedthattheformerwould  

usetheimgationwaterfromTuesdaytoFriday  

Whilethelatterwould useitonotherdays．  

Normally，nOmemberisa1lowedtocheckupthe  

Waterlevelinthelateralcanal．However，mem－  

berscanbepermittedtocheckupthewaterlevel  

inthelateralcanalto divert waterintotheir員eld  

aftertherelatedvi11ageirrlgationdelegateshave  

COnfirmedthattheyneedtodosoduetogeo－  

graphicalconstraints・Thespecialpermissionis  
limitedtoaone－nightwatercheck－uPfrom5．00  

P・m・tO5・00a．mthenextday．Thepresently  

extensivecropdiversincation，and血efurrowand  

lif［inglmgationmethodshavechangedtheirriga－  

tionwaterdemandpattemandreducedtheneces－  

Sltyforimgationrotation．  

Attheon－farmlevel，farmownersdetermine  

thesizeofandoperatetheimgationinletstotheir  

farmsbythemselves，Normally，thesizesarefour  

tosixinches，aSizewhichwasoriginaユIydeterq  

minedbyuslngatraditionalmatchboxasthe  

measurl一喝1nStrument．Largersizes are not  

M品玉m能emameeA訂『鋸昭emem食S  

Tbmaintaintherightstousetheirrlgation  

Water，eVeryMuangFaimembermustpayanirri－  

gation assessmentandcontributelabortomain－  

taintheweir，main canal，and commonlateral  

Canals・Thevillageimgationdelegates arein  
Chargeoffu旧11ingthecommitmentsoftheirvil－  
1ageimgationgroup・Memberswhofailtocon－  
tributelaborformaintenancepurposesaresu切ect  
toa200bahtperman－daypenalty・Thevi11age  
irrigationdelegatescanusethesepenaltiesto  

empIoyotherlaborfortheMuangFaigroup  

maintenanceactivitiesandft｝rtheinternalvillage  

irrlgationactivities．  

Thearrangementforthemaintenanceofthe  

Soprong MuangFaiirrlgation systemis not  

Strictlyanalogoustothearrangementinthesmalト  
SCalePongsakMuangFaiirrlgationsystem．In  

PrlnCiple，attheindividuallevel，eVerymemberis  

requiredtoworkforthemaintenance，butnotall  

membersarepracticallyrequiredtoparticIPatein  

themainimgationsystemmaintenanceasinthe  

SmallscalePongsaksystem．Thisisbecausenot  

muchlaborisrequiredformaintenancework．  

Theeffectoftheeconomyofscalehasledthe  

largescaleMuangFaigrouptomakeitarulethat  

everyvi11agemustsendonelaborerfbreverylO  

rai（1．6ha）ofservicearea．Memberswhohave  

less thanl．6ha are allowed to combine their  

acreagewithothermembers throughpersonal  

arrangementStO払rmaunitandsendonelaborer  
Ontheirbehalfwithacknowledgement丘omtheir  
Villageirrigationdelegates・Memberssometimes  
make agreementswithmorethan onefe1low  

member．Thispersonalarrangementcanbecon－  

sidered as strengthening the social cohesion 

amongthemembers．However，SOmemembers  

donotorcannotmakeanyagreementwithother  

fbllowmembersandthushavetoworkmorethan   
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lowerreachvillagesmustcontinuetheworkuntil  
theendoftheirvillageterritories・Thecanal  

maintenanceworka1location asillustratedin  
Figure4isdifftrentftomthesmalトscalePongsak  

system，inwhichallmembersworktogetherin  
theentirelengthofthecanal・This apparent  
unfairarrangementisinfluencedbythreefactors・  

First，thehistoricalmergerofthetwotraditional  
woodenweirs，Whichservedvi11agesindi鮎rent  

reaches bore influence on the arrangernent. 

Beforethemergerofthetwotraditionalwooden  
weirsintotheSoprongweir，thedownstreamvil－  

1agesusedtocleanthelongcanal鉦omtheirweir  

downtotheirvi11agesontheirown．Thismay  
makethemregardtheagTeementbytheupstream  

vi11agestoworkwiththemintheuppersections  

as assistancetothem onthose sections，hence  
theiragreementtothearrangement・Second，the  

factthatthemaJOrityofthemembersconcentrates  

intheupperreachhasinnuenceonhowthegroup  

managetheirmaintenanceactivities・ThedownM  
Streamvi1lagesmayrequesttheupstreamvillages  

tocleantheuppersectionwhilethedownstream  

Villagescleanthelowersection．However，ifthe  

downstreamvillageshadproposedthis，thenit  

WOuldnothaveglVenthedownstreamfarmers  

COnfidencethatthe uppersections wouldbe  

Cleanedsu租cientlyenoughtofacilitatethewater  
封owtotheirvillages．Thus，theywerewillingto  

Participateinthemaintenanceoftheuppersee－  

tions．AIso，thequalityoftheworkthattheyare  

Sharinglntheuppersectionsisnot arduous，  

becausetheuppervillageshavelargerservice  

thosewhocan．hthiscase，thenumbeTOflabor－  

erswi11behigherthanrequired放omthevi1lage  

group，andvillageirrigationdelegatesmaycon－  

sidersettlngtheextralaborasideforotherinter－  

nalvillagemaintenanceoccasions・  

The weirmaintenance workis normally  
scheduledinApri1，Whentheriver且owisatits  

lowest・Theappointmentdateandtimeisdis－  

seminatedthroughthevillageimigationdelegates  
withsupport魚・Omtheirrespectivevillagehead－  

men．TheweirmaintenanCeWOrkisallocatedto  
eachvillageimigationgrouplnPrOPOrtiontothe  
serviceareaintheirvillageandthescaleofdam－  
agetosectionsoftheweir・Inthepast・members  

Wererequiredtocontributetwowoodenstakes  

andtwosand－nlledbagsperO．16ha（Onerai），but  

nowadaystheworkdoesnotrequlreany addi－  
tionalmaterials．OnlyequlPmentStOpullthe  

fallen rocks back to the weir areneeded．The  

PrOblemofhowtodecidewhichvi11ageshould  

PerformWOrkonthemostdi仇cultpart，i・e■the  

mid－SeCtionoftheweir，issoIvedbydistributing  

WOrksectionsbydrawlnglots．  

The canalmaintenanceis conducted twice  

yearlyinJanuaryandMay，befbrethestartofthe  
CrOPPlngSeaSOn・ThemaintenanCeWOrkonthe  
7．8－kmlong2－3－mWidemaincanalisa1located  

toeachvi11ageintheupperreachdowntothe  

lowerreachbasedonaonemeterperO．16hairri－  

gationarea．OnceMuangFaimembers且nishthe  

allocatedworkuptilltheendoftheirvi11ageterN  

ritories，theydonothavetocontinueworkingon  

theremainlngCanalsection．Membersinthe  

Sections of ThevillageswherethecanalmaintainlngteamS  
the main 
canalinthe  WOrkingonthesectionscome丘om  
te汀itoⅣOf  

Vill；唱eNo．        ロ   2   3   4   5   6   7   8   9   10   lニ 

′   ′   ′   ′   ′   ′   ／   ′   ′   ／   ′   ／   

2  ′   ′   ′   ′   ′   ′   ′   ′   ′   ノ   ／   

3  ノ   ′   ′   ′   ′   ′   ′   ／   ／   ／   

4  ′   ′   ′   ′   ′   ′   ノ   ノ   ／   

5  ／   ′   ′   ′   ／   ′   ′   ′   

6  ′   ′   ′   ′   ′   ／   ′   

7  ′   ／   ′   ′   ／   ′   

8  ／   ′   ／   ′   ノ   

9  ′   ／   ′   ′   

10  ／   ′   ′   

′  ′   

12  ′ 享   

Figure4：（”ustrationofCanatMaintenanceWorkAI10CationintheSoprongSystem  
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蝕）malltax－PayerSandpartlyallocatedtotheirri－  

gationsectorundertheexpectationthatthe  

investmentwillimprovethelivelihoodofthe  

PeOPleandtheeconomyofthecountry？Or  

Shouldthepr可ectbeconsideredasaJunCturein  
historicaldevelopmentsthatleverupa11irrlgation  

beneficiariestoanequalstatusfor紬rtherpartic－  

1Pationfbrthesuccessofthegovemmentprq］eCt？  
Thisisanimportantissuethatirrigationbureau＋  

CratShavetounderstandincreatingasustainable  

partlCIPatOryStruCturel  

Thearra丁場ementSformailltenanCeOfsec－  
Ondarycanalsineachvillagevaryaccordingto  

theagreementwithinthevillageirrlgationgrotlP．  

Forexample、thePaKluayvillageirrlgation  

members areallocatedtomaintaintwometers of  

CanalsordrainsperO．16hauntiltheirfarminlets・  

Forthesupplycanaltheyworkfromtheheadqend  

tothetaiトend，butforthedraincanaltheywork  

h・Omthetaiトerldupwardstothehead－end・The  
SuPPly and draincanals are ofcomparable  

lengths．Tllereねre，tllisa汀紬酢mentまsfairtothe  

members becauseit ensures that the sections of  

SuPPlyanddraincanalsthattheydependonhave  

beenproperlytended．Thisarrangementisnotthe  

SameaSthatoftheMaeKhon郎aivi11鳩ei汀1ga－  
tiongroup．‡ntbisvi11age，thememberscl蝕n  

theirvillagelateralcanaltogether，Withouta1lo－  

Catingworkportionstoindividualsorsmaller  

groups．Forthelateralcanalthatthisvillage  

Shareswithanothervi11age，thetwovillagesallo－  

Catea30－mSeCtiontoeachvi11ageupuntilthe  

endofMaeKho喝taite汀itory．  

Presently，theMuangFaigroupisfacing  

Withtheproblemofreducedlaborcontribution  

formaintenanceactivities．Theproblemstems  

鉦omthemetbod払rcalculatingthelaborrequlre－  
mentwhichallows foraroundin㌢Offofland  
unitsbelow onerai（0．16ha）．Sincefamilial  

inheritanceis fragmentinglandinto smaller  

pleCeS，mOrerOundin針Offsareoccumng．Every  

3－4years，tbeSoprongMuangFaigroupsought  

and obtained assistance from the Tambon  

SanpatongAdministrativeOrganizationfbrmq］Or  

maintenance and repalr．Some Tamもon  

AdministrativeOrganizationleadershadanopln－  

ionぬatt‡ほSoprongMua‡鳩Faisystemshouldbe  

managedbythel泡mbonorganization，butねced  

resistancefナomlthepresentSopro喝manage王Ⅵent  

紐a吼Whobelievetheorg狐iヱationdoesnothave  

areasthantheirs，andhencegreaterworkportions  

thanthoseasslgnedtothem．Thus，theyagreedto  

ParticIPateinmaintainingtheuppersection，  

WhichgavethemtheopportunltytOmOnitorthe  

qualityofthemaintenanceworkintheuppersecp  

tions．The downstream villages couldhave  

requestedtheupstreamfarmers toworkwith  

them down to the taiトend．However，Sincethe  

acreageandmembershipoftheupstreamvillages  

arelargerthanthoseinthedownstreamvillages，  

thisnaturallybiasedeconomyofscaledoesnot  

necessitatetheupstreamvillagesto seek an  

increaseinmembershiptosharetheheavywork－  

load，aSinthesmall－SCalePongsakMuangFai  

SyStem・Thus，thedownstreamvillageshaveto  

acceptthepresentagreement．Third，thefactthat  

themaintenanceworkismainlyweedinguslng  

Onlyknivesisnotsotoughasinthedifncultter－  

rainofPongsaksystem・Thenumberofdays  
eachvillageirrigationmemberworksonthecanal  

maintenancevariesaccordingtohisvi11age10Ca－  

tion，butgenerallyalltheworkcanbefinished  

Withinト2days．  

Fromtheperspectiveofanoutsider，therule  

thatupstreamvillagescanstopworkir鳩Onthe  
remainlngCanalsectionbeyondtheirvillages  

appearsunfairtothedownstreamvillages・  
However，丘omtheviewpolntOfinsiders，equality  

Canbeacceptablytranslatedintodifferentiated  

levelsofpartlCIPationthatoutsidersmayviewas  

inequality・Understandingwhythereisadevia－  
tionfromthestrictpnncipleofequality，atleast  

asperceivedbyanoutsider，requlreSknowledge  

Ofthelocalconditions，historyandsituationsof  

thevillageimgation delegates．Aslongasthe  

delegatesknowandacceptthese，theycanestab－  

1ishanagreementtbattbeyandtheirvillagei汀i－  
gationmembersarepreparedtoabideby・The  
inter－Villageimgationmanagementplannlng  

meetlngisthearenawheresuchcommonknowト  
edgeisacceptedandaconsensusisreached・  

SlユChdiffbrenモiatedlevelsofpartlCIPation，Or  

apparentinequality，1naSelf－reliant，Orinother  

WOrds，aPrlVate，largescaleimgationsystemlike  

theSoprongsyste恥areaCCeptedthrough血e  
SOCialprocesses．Canthissocialprocesstake  

placeinagovemmentl汀1即tionprqjeCtand払豆1y  
treatirrlgationbeneficiaries？S‡－Oulditbe  
allowedtotakeplaceimtheproJeCt，Whichis  

investeもfu11yorpartially，byt弧eSCO11ected  
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scalesystemexercisedextremeefforttokeep  

theirlimitedmembershipwhile thelarge scale  

SyStemSubmittedtothem鞘Orlty・  

The Muang Fai arganization members 

decidedtheirwatermanagementplanthrough  

exchangeofinfonnation，directlyorthroughtheir  

delegatesdependingonthescaleofthesystems．  

Theactualoperationoftheplanstrictlyfbllowed  

theplanwithdeviationsallowedonlyafterbeing  

PrOVedasinevitablynecessarytoenableallmem－  

berstogetirrlgationwater・Generally，MuangFai  

irrlgationsystemsdistributedwaterbyacontinu－  

ousandsimultaneousmethod．Whensomeofthe  

memberscouldnot，theMuangFaiorganizations  

prlrnarilyoptedtoincreasetheirrlgationsupply  

CaPaClty，aneXPenSivechoice，ratherthanadoptN  

lngthecomplicatedtimepbasedwaterdistribution  

Whichwasacheaperchoice，  

ThemaintenanceoftheMuangFaisystems  

WaSCOStly，andmightnotbea肋rdableifallcosts  

WeremOnetized．Anagreementoncostestima－  

tion andsharinglS aPublicprocessthatuses  

understoodterminologleSfbrcostclassi蔦cations  
andkinds，makingltCleartocosトSharersthepuト  

POSeOfthecost．Thesma11scalesystemusedthe  

Sizes oftheirrlgationfarmintakes chosenby  

respectivefarmersasthecriteriaforsharingthe  

COSt While thelarge scale system usedthe  

expressedandmonitoredfarmsizesasthecrite－  

ria．The distribution ofthe canalmaintenance  

COStWaS Skewedtowardstheareawithlarger  

numberofmembers．Hence，inthesma11system  

CaSeWhichhadalongfeedercanalabovethe  

mostupstreamfarm，thememberssharedthecost  

Oftheentirelengthofthecanalwhileinthelarge  

SyStemCaSe，inwhichmostofthefarms were  

locatedintheupperreach，themembersmain－  

tainedonlythecanalsectionsthatwererelevant  

tothem．  

The organizationalmanagement ofthe  

MuangFaiirrlgationsystemswasledbytheman－  

agerswhocameintothepositionsfbranunspec－  

ifiedtermthroughdirectelection．Themanage－  

mentofthesmallscalecasewashandledbriskly  

bythemanagerWithsupportftomthemembers  

Whilethatofthelargescalecasewasparticipated  

bythedelegatesnominatedbyeachvi11agegroup・  
Theparticipatorymanagementstructure ofthe  

large－SCalesystemcomprlSeSthree－levelcompo－  

nentsofindividualmembers，Villageirrlgation  

thecapacltytOthoroughlymanagetheirrlgation  

SyStem，aSmanytedioustasksarerequired・Their  

OPlnlOnCOincideswithcommentsthatirrlgation  

Servicecontractsmaynotworkbecausethecon～  

tractor’sstaffcannotsuccessfullysolicitfarmers’  

COOPeration，aSin the Muang Faisystems  

（NatsuphaandLertvicha，1994）・  

C¢mC且ⅦS豆om  

ThestudyrevealsthattheMuangFaiirrlga－  

tionsystemsweredevelopedandmaintainedfbr  

decadesorcenturiesbyfaIⅧerSWhovoluntarily  
identifiedthemselvesasmembersofthesystems．  

TheMuangFaiimgation systemsweredeveト  
OPedin areas endowed with adequatewater  

resoul・CeS，andtheirdevelopmentswererelating  

tolandownlng．AdditionalmembershiplnPOSト  

developmentwas subjectto acceptanceofthe  

PIOneerlngmembersandboresomecostlng・The  
headworkofthesystemswerelocatedinhigher  

elevationwherewatercouldbeeasilyaugmented  

anddiverteddowntotheendofthemaincanalby  

gravltywithoutcheckingupthecanalwaterlevel・  
ThecapacltyOfthemaincanalwasasimplesum－  

mation ofallmembers’waterrequirements  
becausethisrun－Of－the－riversystemhasnoriver  
nowlimitation．Wもenwaterbecomes scarce，an  

increaseinthesystemcapaclty，nOtatime－based  

Waterdistributionrotation，ispreftrable・Thecost  

fbrMuangFaisystemdevelopmentwastoohigh  

foranyindividualfarmertoafford．Them勾Or  

COStOftheMuangFaigroupcome免■OmWeirand  
Canalmaintenance．Thesereflecttwom年JOrPrOb－  

lemsthatthegrouphastosoIve，i・e・howtoget  

Waterandhowtodistributewater．To getthe  

Water，thegroupmembersmustdecidehowhigh  

andfirmorlesspermeable，theweirshouldbe  

maintainedandtheyneedtoknowthetotalwater  

requlrement，Whichtheygetthroughsummation  

Ofself－eXPreSSedwaterneedsofeachmember  

farmer，Thetwosystemsuseddi飴rentbasesfbr  

expresslngWaterrequlrement．Thesmallscale  

SyStemuSedthefarmintake sizeasthebasis  

Whilethelargescale systemusedthefhrmarea．  

Thesebasesarealsousedasabasisfbrdistribut－  

1ngCOSt．Becauseofhighcost，SOCialorganiza－  

tionbecamenecessaryandtheMuangFaiorgani－  

Zationswereverysensitivetomaintainingasize－  

ablemembershiptodissipatethecost・Thesmall  
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delegates andthe MuangFaimanager，allof  

Whomhavecrossrelations．TheMuangFaiman－  

agerisrelatedtoallmembersregardlessoftheir  

Villagesandhasthedutytocheckandbalancethe  

COStandbenefittoeachvillageirrlgationgroup  

byadheringtotheprlnCipleofequality・The  
managermustworkwiththevillageirrigation  

delegates，aS they havethe common duty of  

achievlngCOnSenSuSOnhowtojointlymanage  

irrlgationmatters basedontheinformationon  

localconditionsandneedswhichthevi11ageirriq  

gationdelegatesprovide・Thevi11ageimgation  
delegatesmustcooperatewiththeirmembersas  

thedelegates defendingtheirwaterrightsin  

exchangeforremunerationandsocialreco即一ト  
tion．Inseekingwaterrightsfortheirmembers，  

thedelegatesmustpromise，Onbehalfoftheir  

members，tOSharethecostsofmaintalnlngthe  

SyStem，Whichtheirrnembershavetoprovide・  

Thedelegatesneedcooperation丘・Omtheirmem－  
bersinimplementingtheintra－andintervillage  

irrigationmanagementa－1dmaintenanceplans，  

andhavethesocialsanctioninstrumentS，aSSuP－  

portedbytheirdelegatestatusandbythevillage  

headmen，aSWellasthemonetarypenaltyrules，  

assupportedbytheMuangFaimarlager，tObring  

thiscooperationabout．Thee恥ctivenessofthis  

managementstructurecomesfromfourmaJOr  

factors，i．e．itsprlnCipleofequality，theaccounト  

abilityoftheMuangFaimanagerandvillageirri－  

gationdelegatestotheirmembers，theavailability  

Ofaplatformforinformationexchangeandjoint  

decisionrmaking，andtherelianceonthesocial  

SyStemOVerthehydraulicsysternfbrtheinstitu－  

tionala汀aI鳩ementS．  

ThecommonprlnCiplesofthesmalland  

la曙eSCaleMua喝Faisys紐mswaStbeirobseト  
VanCeOftheequalityofthemembersandtheir  

effortstomake alltheirmanagementprocess  

transparenttothememberseventhoughthis  

meanthighercost．Anequaltreatmentindistrib－  

utlnglrrlgationwaterandcostsbasedonthe  

agreedcriteriamadethemembersconfidentin  

maintainlngtheirpartlelpationandthetrans－  

ParenCyOfthewaterdemandandsupplyinfbrma－  

tio恥thewaterdistrib融io‡lmetho軋andtheorga－  

nizationalmana併mentm－adeぬemembersconfi－  

dentthattheyweretrulyequallytreatedandthus  

Willingtopa丑1C岬ateandsustain血eMua喝Fai  

SyStemS．  

T餌A氾．AN防：む冨SCUSS‡ON   

Question：WhatgovemmentmeastlreSaretaken  

topromote／supportMuangFaiIrrigationsystem  

inThai1and？  

Amsw紺：Before answerlngthis question，I  

WOuldliketore－COnfirmthatthescopeofmypre－  
SentationtodaylSOntheinvestlgationofthepar－  

tlCIPatOrymanagementStruCtureandprlnCiplesof  

PartlCIPationusedinpeoples，imgationmanage－  

ment．Itisnotaboutwhatthegovernmentwould  

dotosupporttheMuangFaisystems・However，Ⅰ  

willtrytosupplyyouwiththepresentsituationof  

MFs．Ofcourse，thegovernmentistrylngtOSupp  

POrtinwhateverwaytheycantomanagetheir  

OWnSyStemS・ForotherMFs呂rOupS，Whicl－Can  

relativelyweaken，theyareintegratedintotheser－  

Viceareaofstateimgationsystems・Thereare  
alsoattemptstostrengthenthecapacityoftheMF  

groupsthroughnetworkingeffortfacilitatedby  

theacademician．  

Q旭eStion：Whatisthedifferencebetweenthe  
tertiarygroupandthe王ntegratedManagement  
GrouplnStateimgationsystemsandyourstudy  

CaSeS？  

Answer：Atafirstlook，thesmallMFsystem  

mayappearsimilartothetertiarycanalgroup  

WhilethelargeMFsystemmayappearsimilarto  

thesecondaryorintegratedwaterusers’group・  
However，ataCloserlookontheirmanagement，  

youwillfirldthatinmostnationalsystems，farm－  

ers’managedonlyatthetertiaryandhrsecondary  
Canallevel．ButthesmallandlaTgeMFimgation  

SyStemSmanagealllevelsofimgationfacilities  

fromthemainsystemdowntothefarmirrlgation  

SyStem・  

Question：Istheoperationandmaintenanceeost  

beingcollectedbytheuseroftheresourcesin  

yourcountry？  

Answer：InThailand，undertheNationalstate  

irrigationsystemsfarmersdonotpayforthe  

OPerationandmaintenancecost・However，they  

partlCIPateinthecollectivemaintenanceactivi－  

ties．Thisisdespitethefactthatsuchco11ection  

isallowedbytheexistlnglaws．  
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Figure5：一ntakePercentage－BasedCost－SharingasComparedwiththeAreaBasedCostSharingln  
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Figure6：TheParticipatoryManagementStructureof theSoprongSystem  
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