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CONCLUSIONOFTHE2006mSAE  

0VERVIEⅥr  

The2006TASAEwasheld血■OmNovember7－14andhadpartlCIPantS，COuntryrePreSentatives，eaCh  

Ofwhomdeliveredtheircountryreports・TherepresentativeswereEngr・AbdullahAini（Afghanistan），Dr・  

MarkE．Grismer（USA），DrAMMMotaherAhmed（Bangladesh），Dr．W邑iZhang（China），Dr．Asis  

Mazurhdar（India），Dr．SixtoA．Valencia（Philippines），Dr．NuchanartSriwongsitanon（Thailand）andDr．  

KingshukRoy（Japan）．  

PRESENTSITUATION  

Presentsituationontheutilizationandconservationofwaterresourcesfromtheglobalpoiptsofview  

andtheroleofagnculturaleducationtoday．   

Afghanistan  

ExecutiveSummary：AfghanistanislandlockedcountrylnCentralAsiahavingaridandsemi－arid  
ClimatewithprecIPltation丘om75mmperyearintheplaintol，170mminthehighlandarea・Forestscover  

Only2％ofthecountryandde－forestationsisgolngrqPidlyandifprecautionarymeaSureWillnotbetaken，  

af［er15yearsthecountrywillhavealittleforest．Tomeasurenaturalresourcesofthecountry，the  

governmenteStablished31stationsfbrcollectionofmeteorologicalinfbrmationand14Pstationsfbrwater  

StagereCOrdingondiffbrentlocationofthecountry．Outof140waterstagestations，40wereselectedfor  

SedimenttranSPOrtmeaSurement．  

Waterisapreciousmaterialfbrhumanbeingindifftrentusesasdomestic，industriesandincreaslngOf  

agricultureproducts．ⅥねterutilizationinAfghanistanismostlyforagrlCultureandabout85％ofthe  

COuntryCrOPSPrOducedunderimigationsystems．ⅠmigationsysteminAfghanistanismostlyintraditional  

methodanddistributeswaterontraditionalwaysascommoninthecountry．84．6％ofimigationwateris  

tappedftomrivers．7．9％and7％ofirrigationwatertapeswaterfromsprlngSandKarezesrespectively．A  

Smallamount（0・5％）ofwateristapped血・OmAfhat（dugwells）・  

Dueto25yearsconnictinAfghanistana11infrastruCtureSincludinglrrigationrelatedstruCtureSare  

damagedorcompletelydestroyed．After1980thereisnoanyinformationaboutwaterresourcesinthe  

COuntry．FromothersidethecountryissufftredfromcontinuousdroughtduringthelastsixyearS・Ground  

WaterdroppeddownconsiderablyandaffectedKarezesanddugwe11stodry．Itisworthmentionlngthatal1  

relatedreportstowaterresourcesaredueto25yearSOfwar．  

Afterthenewelectedgovernmentin2001，thegovernmentgavefirstpr10ritiestosecurltyand  

COmmunicationsysteminthecountryandrebuilt2，500Kmofpre－WarPaVedhighways・Lessworkon  

rehabilitationofnaturalresourceshasbeendonesofar．AsperreportspreparedbyFAOandtheministryof  

WaterandpowerunderA短hangovernment，thetotalprecipitationinthecountryis180，000millionM3  

（150，000mi11ionM3fromsnowand30，000mi11ionM3fromrain）．MeanWhilethetotaldischargeofa11  

riversis84，000millionM3（47％）ofthetotalprecipitationinthecountry・  

Atotalof12％ofthecountrylandisarable，Whereonly50％ofthisareaisimigatedperyeardueto  

Shortageofwaterfbrimigationandother50％willbeirrigatednextyear．OutoftotaldischargePrOduced  

inthecountry，0nly55，000millionM3（65％）isusedwithinthecountry．Theremainingisgoingoutofthe  

COuntry．Accordingtotheministryofwaterandpowerreport，atOtalof2，000millionM3isusedfor  
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domesticwatersupply．  

Therearelimitednumberofreservoirstostorewaterfbrirrlgationandpowergeneration．The  

governmenthastodevelopalong－termStrategytOmanageWaterreSOurCeSandreducedroughtefftcton  

agnculture．ThestrategyshouldfocusonincreaslngWaterCaPitalandmakingbetteruseofwater．The  

StrategyShouldinclude（i）waterharVeStingandwatershedmanagement，includingmorewaterreservOirs  

（Smallandlarge），（ii）efftctivecontrolongroundwaterutilization，（iii）betterinfbrmationsystemonwater  

availability，（iv）eliminatingunsustainablelanduse 

， 

extendingtheimigatedcommandarea．ThegeographicalsituationinthecountrylSSuCh，Wherewateris  

available，thereisnoenoughlandfbrimgationandwherelandisavailablethereisnowatertofu1fill  

imigationrequlrement．  

Keywords：Afghanistan，WaterreSOurCeSmanagement，WateraVailableandutilization，irrigationsystem，  

WaterCOnSerVationandwaterlaw．  

USA  

Abstract  

Aselsewhereintheworld，anticipatedpopulationgrowthinthenext50years，Climatechangeand  

reducedsurfacewateravaihbility，Water“PrOductivity”，OrWateruSee仇ciency（WUE）mustcontinueto  

improveintheAmericanSouthwest．Beyondtheintrinsicvaluetolift，Watertakesonadditionalvalueas  

払odandfiber，鎖sheriesandecosystembene餌sthat．arelinkedsuchthatemphasisofoneovertheother  

benefitoftenresultsinlossesneglectedinthepast．ForexamPle，developmentofupstreamwaterstorage  

exchangeSdownstream且sheriesandecosystemsbenentsforcropproduction，WhilereservOirevaporation  

lossesfurtherreducepossibledownstreamresourcevalues．UnlikeWUEimprovementsinthemunlCIPal  

SeCtOr，POSSiblethroughmeterlngandtechnologlCalchangesinflowdevicesandwashingappliances；  

improvedWUEincropproductionishamperedbyunident漬edachievablewaterusetargets・htermsof  
WateruSe，thedominantCrOPSintheSouthwestarealfalfaandsudangrasshayandcottonlintproduction・  

Thewaterusecharacteristics，aVeragePlantedareasandyields，andwatervaluesareexaminedforthese  

CrOPSinArizona，CalifbmiaandIdahotodeterminepossibletargetWUEsandassesspossibleon－farm  

WaterSaVlngSinthereglOnbasedonactualproductioninformation蝕■Om1988r2000．、Field－basedWUEsof  

l・7，kg伽a－mmforalfalfaandsudangrasshayandpimacptton，and2・1kg伽－mmfbruplandcottonlint  

PrOductionappeartObepracticaltargetvaluesfromwhichtodetermineapproprlateWateruSe・Basedon  
FAO＃56estimatedandyield－basedwaterusefbrthesethreecrops，POSSiblewatersavlngSOfupto50％  

existwiththegreatestwatersavlngSPOtentialindesertreglOnSWhらrecurrentwatervaluesashayorlint  
CrOPSarelowrelativetootherreg10nS．SuchhighwatersavlngSinthedesertreglOnareunlikelyandtargets  

Of20－30％corroboratedbyresearChtrials，aremOrelikely．Thegreatestwatervaluesandleastpossible  

WaterSaVlngSOCCurinthesouthemSanJoaquinVa11ey，CAwherethecombinationofrelativelyhighET  

andsomerainfalloccur・Thisresearchisastartingpointfbrassessingwateruse／savingsatthe鮎1dscale  
forhayandcottonproductionsandshouldbeextendedtoothercrops．Additionalworkmayalsobe  

requiredconsideringwatersavlngSatthedistrictscaleassociatedwiththewaterdistributionsystems・  
Keywords：alfalfahay，COttOn，WateruSe，WaterCOnServation，andwatervalue   

Bangladesh   

Inagro－enVironmentalpracticewaterresourcesplaykeyroleovertheothervariables．Bangladeshis  

locatedatthelowernpariancountryofthethreemaJOrinternationallyfamousriversandthemanagement  

anddevelopmentofwaterresourcesofthecountrylSCOmPletelydependentontheavailabilityofwater  

fromthesetransboundaryrivers andrainfalldistributionroundtheyear．Ithasbeenrecognizedthat  

Bangladeshexperienceswatershortageinthedryseasonandwaterabundanceinthewetseason，Which  

disruPtSlgn泊cantlytheagro－enVironmentalpracticesandsocio－eCOnOmicactivitiesofthecountry．  

ThesearetwomaJOrCOnflictsinwaterresourcesmanagementofthecountry．ThesetwomaJOr  

COnflictscanbeovercomebyconservlngrequiredamOuntOfwaterinthewetseasonbybuildingmore  

94   



barragesacrosstheriversaswellasbydredgingorbydeveloplngtheriversandspillingadditionalamount．  

ThewaterconservationpracticeinBangladeshstillneedsattention，aSthecountrylSgeOgraPhically  

dislocated・Moreover，COOPerationamOngtheco－basincountriesisnecessaryfbrsharingofrItansboundary  

riverfLow貞．E抗cientwaterandfl00dmanagementandassuredshareSOfthedryseasonflowsofthe  

TranSboundaryRivershavebecomeimperativefbrthesurvivalofBangladesh．InterceptlOnOffloodwaters  

byupstreamstorageiscruCialneedfbraugmentationofdryseasonflow，POWergeneration，COmPrehensive  

developmentandharneSSlngOfwaterresourcesofBangladesh・  
Keywords：Waterdemand，WaterSuPPly，WaterCOnServation，Waterutilization，agrO－enVironmental   

China  

ABSTRACT  

Theproblemsofwaterresourcesandwatersupplyrelatednearlyeverycountryoftheworld．Chinais  

OneOf13countries，Whichfacethemostseriousconditioninwaterresources shortages．Thewater  

resourcesmustbesaved，COnServedandwellmanaged，andthenthewatersupplywillbesustainal）le．When  

COnStruCtedthehydro－englneerlng，theeco－SyStemSinteractionmustbeconcemed．Thecooperation，  

experiencesandfundarethebasicaspectsfbrthewaterresourcesmanagement．  

KeyWords：WaterreSOurCeS WaterSuPPly hydroqenglneenng management   

India  

Summary：   

IndiaisfacingtheincreaslngWaterStreSS duetopopulationgrowth，increaseinwaterdemand，  

Vulnerability血■OmClimatechangeanddeteriorationinwaterqualityfromdomesticaswellasindustrialand  
agriculturalpo11utionload．IndiaoccupleSabout2．45％oftheworldareaandhasashareof5％ofglobal  

h－eShwaterresourceandwiththisshareofvitalnaturalresourcesabout16・87％oftheworldpopulationis  
tobecatered・CurrentlythepopulationofIndiaislittleoverlbillionanditisexpectedthatitwillreacha  
凸gureofaboutl・5billionbytheyear2050・ThewateravailabilitypercapltaPeryearatPreSentis1730．6  

CM（m3）andhasalmostreachedtothewaterstressed（＜1700CM）condition．  

Despltethetremendouseconomicdevelopmentandgrowthofindustries andservicesector，the  

livelihoodofabout68％ofIndianpopulationdependsonagrlCulturedirectlyorindirectly．Morethan70％  

Ofitspopulationlivesinruralareas althoughthereisanincreaslngtrendofurbanizationinthelasttwo  

decades．Theimigationwateraccountsfbrabout90％ofthetotalwaterresourcesutilization．Indiastandsat  

acrossroadsininstitutionaloptlOnSfornaturalresourcesmanagementatlocalandvillagelevels．The  

emphasisonfutureoptionslikewatersheddevelopmentthroughparticipatoryapproachescoupledwith  

SuStainabilityissuesisnowwidelyrecognizedasapotentialapproachforvitalizingtheruraleconomy・  
ClimatevariabilityinhdiaintermSOfrainfallandtemperature，hasnoticeablespatialandtemporal  

Variations・Evenafterachievlngfu11imigationpotential触）mSurfaceandsub－Surfacewaterresources，a  

m叫OrPOrtionofcultivatedareashallremainrainfed．FurthermOre，theconditionsmaydeteriorateinterms  

OfseverltyOfdroughtsandintensltyOfflashfl00dsundertheclimatechangescenari0．Inthisarticle  

di鮎rentmeasuresfb1lowedfbrsoilmoistureconservationthroughrainwaterharVeStingonwatershedbasis  
inproblematicLaterite，COaStalsalineandhillzonesofWtstBengalastateofIndiaarediscussed．  

Althoughinrecentyears，bothGoverrmentandNon～GovernmentOrganizationshavesteppeduptheir  

effbrtsinwaterconservationbyrainwaterharVeStlngOnWaterShedbasisthroughparticipatoryapproach，  

theGovernmentOfIndia’sCommitmenttoParticipatoryIrrigationManagement（PIM）withthehelpof  
WaterUsersAssociations（WUAs）needstobestrengthenedthroughadoptionofits血・ameWOrkfromstate  
leveldowntovillagelevel・ItisimportanttohighlightthekeyfactorsinstruCtural丘ameworkaswellasin  
theoperationdomainofPIMinvolvingWUAintheIndianperspective・  
Keywords：Watershed，PIM，WVA，RainwaterHarVeStlng，RainftdAgriculture  
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PhilipplneS ●   

SUMMARY  

Thispqperhighlightstheimportanceofwater，WaterreSOurCeSinthePhilipplneS，theoilspillin  

GuimarasIsland，thesupertyphoon“Milenyo”（Millenium），andthesignificantroleofenvironmental  

englneerlngeducationinwaterresourcesconservationandwastewatermanagement・  
Keywords：Education，EnvironmentalEngineenng，andⅥねterResourcesConservation   

Thailand  

Abstract  

ⅥねterandothernaturalresourcesofBungBoraphetWbtlandinThailandhavebeenunderincreaslng  
PreSSure打omover－eXPloitation．Sustainablemanagementand‘wise－uSe’oftheWttland’sresourcesrequlre  

achievlngabalanCebetweeneconomicexploitationandconservation・Scienti氏callybaseddecisionsupport  
tooIsarevitaltogainbetterinsightsintothecomplexinteractionsbetweenthelargewetlandsystem，its  

COntributingcatchments andfl00dplain，andthenpavethewayforplannlngeffectivelong－term  

management・ThispaperpresentsasummaryofseveraldecisionsupporttooIsthatwedevelopedfbrBung  
Boraphet．ThetooIsare：（a）Waterbudgetpredictivemodel，（b）Landquseanalysisusing、Sate11iteimagery，  

and（c）Datal）aSelinkedGeographicInformationSystem・  

Fromareviewofliteratureand鎖eldstudies，Weidentinedthefactors，Whicharehavingthemost  

Seriousimpactsonlong－termSuStainabilityofBungBoraphet．Wealsoconductedfieldstudiestocollect  

PrlmarydataonhydrologicalparameterSOnthelakebetweenDecember2002andMay2006・These，and  

availablesecondarydata，WerethenusedtodevelopamodelfbrthedailywaterbudgetoftheWetland．  

Modelcalculationsandobservedwaterlevelsarehighlycorrelatedfbrthisperiod，PrOVlngtheveracltyOf  

themodel．Ev叩Orationlossofwaterisacriticalfactorduringthedryseasons（～41％loss），aSisextraction  

fbrimigatedricegrowninencroachedareasarOundthelake（～55％loss）・Themodelingtoolallowsthe  
analysISOfdi飴rentwaterusescenarios．ForinstanCe，themodelfbrecaststhateveniftheweirheightis  

raisedbyO．5mtothelevelof＋24．5m（MSL），aShasbeensuggestedbysomestakeholders，imigation  

Waterabstractionhastobereducedby35％ofthecurrentconsumptlOn，tOmaintaintherecommended  

minimumwaterlevel（＋23m，MSL）fbrsustainable且shery．   

InsightsintolandusechangeinthesurroundingcatchmentsandlakeweregainedbyaseriesofLand  

Sat5－Satelliteimagery．Acomparisonofimageryshowsthatbetween1993and2003，theimigatedarea  

SurrOundingthelakedoubled．Atthesametime，thesubmergedandemergentvegetationinthelake  

declinedby50％．ThedatabaselinkedGIS，Whichwasdeveloped，includesmeteorologicaldataand  

Primaryand／orsecondarydataonhydrology，Waterquality，andbiodiversityofthelakeanditscatchments，  

andcoversthemainriversandtheirtributaries．InfbrmationfromapplyingthedecisionsupporttooIshas  

Stimulateddiscussionswithkeystakeholders，identiQTingthe’wetlandvalues’，Whichneedprotection，and  

theeconomic，enVironmental，andsocialgoalsthatneedtobemetbyafuturePlanofManagement・As  

discpssedinthispaper，Wehavemadeaslgni且cantdifftrencetothenatureofthediscourseinprogress  

regardingmanaglngBungBoraphetbydemonstratingthevalueofbasingwetlandmanagementdecisions  

OnSCientificgrounds．ThePOM，Whichisbeingdeveloped，isexpectedtoreceivemultiplestakeholder  

SuPPOrt，SOthatBungBoraphet’sresourcescanbesustainedfbrtheusebypresentandfuturegenerations・  

Keywords：Wttland，BungBoraphet，DecisionSupportrIboIs，WaterBudget，Satelliteimagery   

Jap皿  

Abstract  

AlthoughJapaniswe11knownasanindustrializedcountryratherthananagriculturalone，agriculture  

istreatedasaverylmpOrtantSeCtOrfbritsculturalandenvironmentalperspectives．Only15％ofJapan’s  

landissuitableforcultivation，but血eagriculturaleconomyishighlysubsidizedandprotected・Withper  

unitareacropyieldsamOngthehighestintheworld，agriculturesectorstilldominatesthem叫OrPartOf  

WateruSe（65％）inJapanfollowedbydomesticandindustrialuses（20％and15％respectively）・Likemany  
OthermonsoonAsianCOuntries，riceisthestaplefbodinJapan，andpaddyfieldsandterracesareOf［en  
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reftrredtoas thecountry’sculturalandenvironmentalindicators．Thispaperoutlinestheconditionof  

WaterreSOurCeSandtheirrelationstosomemaJOragrO－enVironmentalissuesinJapan・  
Keywords：WateruSe，WaterPOllution，SurfacerunOff，agrO－enVironment，agrO－eCOSyStem．  
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2006TASAE・Summary／Comments  
WaterSustainability＆Agro・EnvironmentalEducation  

Introduction  

Followlngtheinterestingandinsightfulpresentationsbyrepresentativesoftheeightcountries  

representedattheSeminar，therewasconsiderablediscussionaboutthecommonproblemsorissuesfaced  

ineachcountryaswe11aspossiblesolutionsordirectionsthatmaylmPrOVeeffectiveutilizationand  

sustainabilityoftheirwaterresources・Oftenthewaterresourcesproblemsvarybydegreefromcountryto  
COuntrydependinglnPartOntheirgeographica1locationandclimaticconditions，OrSimplytherelative  

economicresourcesavailableandgovernmentstability・Innearlyallcountriesmeetlngtheneedsof  
increaslngPOPulationsoreconomicgrowthcombinedwiththeefftctsofclimatechangeonavailablewater  

resourcesandquality（e．g．salinityproblemsforcoastalareas）wasacriticalissuerequiringgreater  

governmentattention，efftctivemonitonngandresources・   

SomeCommonIIroblems／Issues  
ProblemsandconcernSaSSOCiatedwithavailablewaterresourcesappeartobepresentlydeclininglnSOme  

areas，butwi1lonlyincreasetowards2050aspopulationsgrow．Managementofwaterresourcesand  

qualitybecomesincreaslnglycriticalinallareas；teChnically，SOCially，eCOnOmicallyandpolitically・  

Additionaleducationandtralnlngata111evelsofstakeholdersisneeded．  

Wateravailabilityandqualityvariationspatiallyandtemporallyneedsadditionalinvestigation，attention  

andquantincation，thatis，greatermOnitonngespeciallyinthefaceofclimatechange・Waterquality  

concemsshouldfbcustheseeffbrts．  

Governmentregulationandoversightisneededtofacilitateandensureequitabledistributionofwater  

resourcestomeetallneeds（agricultural，municipal，industrialandenvironmental）．Thismayrequire  

tranSferofsomemanagementandcontroltolocalgroups，Orgreater“emPOWerment”ofwater  

resourcesuserstobetterensureadequatewateravailabilityandwaterquality．  

FloodmanagementstrategleSmayneedtoevolvetoincludereleaseofbothwaterandsedimenttomaintain  

OrreStOredownstreamriparian／wetlands andpossibleenhancementofdownstreamagricultural  

development．Such strategleS muStbe studied and consideredcarefully so as tonotdegrade  

downstreamsoilandwaterqualityorcreateadditionalhealthriskstopoorerareas asaresultof  

deliveryofcontaminatedwaterandsediments．  

AdaptlVemanagement，COmbinedwithscience－drivenefftctivemonitoringofwaterresourcesandquality，   

isnowrequired・Watermanagementandpoliciesoughtnottobedriven simplybyhistorical  
PreCedent，localpoliticsoreconomicpressuresalone，rathertheyshouldevoIveasknowledgelevels   

increaseandmonitorlnginformationcanbeincorporatedsoastobetterdirectmanagementandpolicy．   

ClassesofVVaterResourcesUtiIizationConsiderations  

Countryrepresentatives developedfivebroadclassesofwaterresourcesutilizationconsiderations，  

belowwhichseveralsub－themesofconcernCanbelisted．Whileperhapsnotall－inclusive，these“classes”  

PrOVidesorneCOnteXtfordiscussionofobstaclesandpossiblesolutiontraJeCtOriesthatmightbedeveloped  

tomeetlocalconditionsparticulartoeachcountry・Thebroadclassesmightbelabeledasbelowand  
include：   

1．EnvironmentalConcerns－  

a．Waterdistribution，SPatially＆temporally  

b・Waterqualityincludingsalinityandpotability  

C．Environmentaldegradationandlossofqualityhumanandwildlifehabitat  

d・Non－POintpollution，erOSionandsedimenttranSPOrtfromagriculturalsectors  
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e. Ecosystem and biodiversity problems 

2．WaterPolicyandPlannlngN  

a．WaterresourcesinfrastruCture  

b．Waterqualitymanagement  

C．Trans－borderwaterbasinoversightandcontrol  

d．Watershedmanagementandwateruserassociations  

e．IrrigationprqJeCte疏ciencyandcontrol  

f．Problemsofgroundwateroverdraftandsustainability  

g．Disconnectsbetweenpoliticallyderivedpolicyandscience  

3．WaterResourcesManagemenト  

a．Waterresourcesin鈷・aStruCtureCOnCernS  

b．Waterdistributionandavailabilityacrosscountry  

C．Watershedmanagementandwateruserassociations  

d．hgationprq］eCtefnciencyandcontrol  

e．Problemsofgroundwateroverdraftandsustainability  

f．Betterwateruseefnciency（WUE）inmunicipalandagriculturalsectors  

4．Social，Cultural＆PoliticalImplications・  

a．％terpolicylmPlementationequitability  

b．Watershedmanagementandwateruserassociations  

c．Problemswithentrenchedbureaucracies  

d・EncouraglngStakeholderparticIPationinwatershedmanagement  
e．Respectfbrandincorporationoflocaltraditions＆customs  

5．ResearCh，Education＆Training・  

a．ImprovlngPublicawareneSSOfwatershed＆waterqualityconcernStOallstakeholders  

b・Greaterincorporationofscienceintolocal，reg10nalandnationalwaterpoliciesandsubsequent  

management   

CommonSolutions／RecommendationsasOrganizedbyClass  

EnvironmentalIssues（Env）  

1・StakeholdersshouldalwaystakeactivepartlCIPationinthesolutiononequalfootingrecognlZlngtheir  
di飴rentperspectivesandlocalempowement．   

2・ImprovmgpublicawareneSSandknowledgeisneeded・   
3・Waterqualitystandards（ISO，WHO）mustbeadaptedtoandstrictlyenfbrcedineachcountry．   

4・Manageandreduceratesofhabitatandbiodiversitylossanddecreasedeforestation．   

5．EfftctsofclimatechangeShouldbeconsidered．   

Ⅵ7aterPlanning＆Policy（Ⅵ7PP）  

1■StakeholdersshouldalwaystakeactiveparticIPationinthesolutiononequalfbotingrecognlZlngtheir  
differentperspectivesandlocalempowerment．   

2・Policyandplannlngneedstobeinformedbygoodscience・AdaptlVemanagementOfappliedpolicies  
mustbemonitoredandre負ned．   

3・WAtershedplannlnglSrequiredatthemicro－1evelregardlessofinstitutionalboundaries．   

4・EffbctsofclimatechangeShouldbeconsidered．   

WaterResourcesManagement（WRM）  
1・Policyandplannlngneedstobeinfbrmedbygoodscience．AdaptivemanagementOfappliedpolicies  
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mustbemonitoredandre缶nedwithincreaslng’knowledge．   

2・Integratedwatershedmanagementshouldbesustainableandacceptable．   

3・Economicalftasibilitythroughsatisfactorygreenaccountingshouldbeadoptedandmaintained．   

4・WaterpnclngandWUEshouldbebalanced．   

5．WRMshouldbeaswidelyintegrativeaspossibleincludingsoils，rivers，CrOPS，forests，fisheries，  

aquatichabitats，etC．   

6．EfEectsofclimatechangeShouldbeconsidered．   

Social，Cultural＆Political（SCP）  

1．Waterpoliciesandtechnologyshouldbedesignedbasedonpreservationoflocalculturaland  

traditionalknowledgeandcharacteristics（mayrequiregovernmentsubsidiesandprotection）．   

2・Linktraditionalculturalpracticeswithwaterresourcesconservation・   

Education＆Training（E＆T）  

1．StakeholdersshouldalwaystakeactiveparticipationinthesolutiononequalfootingrecognlZlngtheir  

difftrentperSPeCtivesandlocalempowerment．   

2．Capacitybuildingprogramsfora11levelsofstakeholdersthroughavailableknowledgefbrsustainable  

WaterreSOurCeSdevelopmentandmanagement．   

3．Developmentandavailabilityofabroadrangeoftrainlngmaterials acrossalleducationallevels  

Shouldbeconsidered．  

CountⅣ  
Ⅰ5SueClass   WaterResourcesProblems  

A短han．  Bang．  China  India  Japan  Phil  Thailand  USA   

All   TbclmologyAvailable？   H  

A11  LackofFunding？   H   H  H  

A11   Avail．Data？   M   M  

WRM，Env   WaterDistribution   H   H   H   M  L   L   M   

WM，WPP   In舟astruCture／ReservOirs   H   H  L  

SCP   WaterPolicy／Implementation？   M   M   H   M   L   M   M   L   

Env，WI）P   Ⅵ払terquali年  M   M   M  L   L   L   

E＆T   Education／training   H   M   H  L   M  

E＆T   PublicAwareneSS   M   H  H  L   M   L   

WM，W？P   GWOverdra氏   H   L   H   M  M   L   M   

WRM，WPRSCP  Inst・WUAdevelopmentissues   M  H  M  

WPESCf，   TranS－borderBasinManagement  H   H  L  

SCP   Stakeholder Participation M   L   H   M  
UserEmpowerment  

SCP   BeauracraticalStruc山re  L  M  M  
Env，WRM，Wpp  Climatechange   H   M  H   M   H   H   H   

Env，WM   SeawaterIntruSion  M  M   L   L   L  

Env   SoilSalinity  L  H  

Env   EnvironmentalDegradation  L   M   M   M   L   M  

Env   De－fbrestation   H  H   L  M   M  

E＆T，WPP   Policy－SCiencedisconnect  L   M   L  

WM   WaterUseE餌ciency．  L   H   M   L   L   M 
W則昧WPI）   Ⅰ汀igation，PrqjectEfnciency   H   H   M   M  M  

Env   Non－POintpollution  L   H   M   H   L   M  

Env   Erosion，SedimenttranSPOrt   H   H   H   H   L   H   M   M   

Env   Agro－industrial  

Env   Eco，bio－diversity  L  L   M   L   M  
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Water Resources ProbIems 
CountⅣ  

A短ban．   Bang．  China  India  Japan  phil  Thai1and  USA   
TもcImologyAvailable？   ForeignAid  

LackofFunding？   ForeignAid   H  H  
Avail．D如a？   Rebuild   M  

WaterDistribution   Train＆Rebuildoutlets  H   H   M  L   L   M   
In負・aStruCture／ReservOirs   Rebuild   H  L  

WhterPolicy／Implementation？   Integrateold＆new  M   H   M   L   M   M   L   

WaterQuality  M   M   M  L   L   L   

EducatiorJtraining   Capacitybldg  M   H  L   M  
PublicAwareness   M   H  H  L   M   L   

GWOverdra食   托   L   H   M  M   L   M   
Inst．WUAdevelopmentissues   M  H  M  
TranS－borderBasinManagement   H   H  L  

StakeholderParticipationUserEmpowerment  M   L   H   M  
BeauracraticalStruCture  L  M  M  
Climatechange   H   M  H   M   H   H   H   
SeawaterIntruSion  M  M   L   L   L  

SoilSalinity  L  H  
EnvironmentalDegradation  L   M   M   M   L   M  
De－fbrestation   H  H   L  M   M  
Policy－SCiencedisconnect  L   M   L  

WaterUseE魚ciency．  L   H   M   L   L   M  
Ⅰmigation．Pr可ectE餓ciency   H   H   M   M  M  
Non－pOintpollutibn  L   H   M   H   L   M  
Erosion，Sedimenttransport   H   H   H   H   L   H   M   M   
Agro－industrial  

Eco，bio－diversi年  L  L   M   L   M  
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