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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

PeoplePeople fromfrom differentdifferent backgroundsbackgrounds seldomseldom havehave thethe samesame ideaidea
aboutabout whatwhat waterwater resourcesresources managementmanagement impliesimplies..

ToTo thosethose livingliving inin anan aridarid countrycountry,, itit meansmeans droughtdrought relief,relief, food,food,
j bj b ll dd li ili i G llG ll hh ii h ih ijobs,jobs, lawlaw andand politicspolitics.. GenerallyGenerally therethere isis anan emphasisemphasis onon
groundwatergroundwater.. RiversRivers areare normallynormally dry,dry, oror experienceexperience flashflash floodsfloods
afterafter torrentialtorrential rainsrains ((wadiswadis oror ephemeralephemeral streams)streams)afterafter torrentialtorrential rainsrains ((wadiswadis oror ephemeralephemeral streams)streams)..

ToTo thosethose livingliving inin humidhumid areasareas thethe emphasisemphasis isis moremore onon surfacesurfaceToTo thosethose livingliving inin humidhumid areasareas thethe emphasisemphasis isis moremore onon surfacesurface
waterwater.. ItIt bringsbrings toto mindmind waterwater works,works, floodflood protection,protection, navigation,navigation,
hydropower,hydropower, treatmenttreatment plantsplants etcetc..y p ,y p , pp



InIn addition,addition, peoplepeople fromfrom differentdifferent professionalprofessional backgroundsbackgrounds tendtend
toto viewview waterwater resourcesresources managementmanagement differentlydifferently..

TT ecologistecologist t rt r r rr r d l pm ntd l pm nt ii ft nft n nn t dnn t d ithith ththToTo ecologistecologist,, waterwater resourcesresources developmentdevelopment isis oftenoften connectedconnected withwith thethe
deteriorationdeterioration ofof ecosystem,ecosystem, thethe landland degradation,degradation, pollutionpollution andand destructiondestruction ofof
wetlandswetlands..
ToTo thethe waterwater engineersengineers,, waterwater resourcesresources developmentdevelopment isis relatedrelated toto dams,dams,
reservoirs,reservoirs, floodflood protection,protection, diversions,diversions, riverriver training,training, waterwater treatmenttreatment andand
reclamationreclamation..
ToTo thethe lawyerlawyer,, thethe mainmain issuesissues inin waterwater resourcesresources managementmanagement areare thethe
ownershipownership ofof waterwater (is(is itit commoncommon oror privateprivate resource),resource), thethe systemsystem ofof waterwater
rightsrights (ownership(ownership oror licencelicence toto use)use) thethe prioritypriority ofof useuse thethe waterwater legislationlegislationrightsrights (ownership(ownership oror licencelicence toto use),use), thethe prioritypriority ofof use,use, thethe waterwater legislation,legislation,
andand internationalinternational waterwater lawlaw..
ToTo thethe economisteconomist,, waterwater resourcesresources developmentdevelopment isis connectedconnected withwith economiceconomic
efficiency,efficiency, costcost recoveryrecovery andand thethe attainmentattainment ofof nationalnational objectivesobjectives suchsuch asas::
stimulationstimulation ofof economiceconomic growth,growth, povertypoverty alleviation,alleviation, employmentemployment generationgeneration
andand foodfood securitysecurity..yy



InIn fact,fact, waterwater resourcesresources managementmanagement includesincludes allall thesethese pointspoints ofof
viewview.. ItIt isis physical,physical, economic,economic, political,political, sociological,sociological,

i li l dd h i lh i l ThTh l il i i hi h hi hhi henvironmentalenvironmental andand technicaltechnical.. TheThe relativerelative ease,ease, withwith whichwhich oneone
ofof thesethese aspectsaspects mightmight bebe quantifiable,quantifiable, asas comparedcompared toto another,another,
doesdoes notnot inin anyany wayway reflectreflect aa correspondinglycorrespondingly greatgreat importanceimportancedoesdoes notnot inin anyany wayway reflectreflect aa correspondinglycorrespondingly greatgreat importanceimportance..
HenceHence thethe WaterWater ResourcesResources Management,Management, inin allall itsits components,components, isis
mutimuti--disciplinarydisciplinary..



ThreeThree activitiesactivities areare distinguisheddistinguished:: WaterWater ResourcesResources DevelopmentDevelopment
(WRD),(WRD), WaterWater ResourcesResources PlanningPlanning (WRP),(WRP), andand WaterWater ResourcesResources
ManagementManagement (WRM)(WRM)..

WaterWater ResourcesResources DevelopmentDevelopment:: actions,actions, mostlymostly physical,physical, thatthat leadlead toto thethe
beneficialbeneficial useuse ofof waterwater resourcesresources forfor singlesingle oror multiplemultiple purposespurposes..gg pp p pp p

WaterWater ResourcesResources PlanningPlanning:: planningplanning ofof thethe development,development, conservationconservation andand
allocationallocation ofof aa scarescare resourceresource (sectoral(sectoral andand intersectoral),intersectoral), matchingmatching waterwater
availabilityavailability andand demand,demand, takingtaking intointo accountaccount thethe fullfull setset ofof nationalnational objectivesobjectives
andand constraintsconstraints andand thethe interestsinterests ofof stakeholdersstakeholders.. HenceHence WRPWRP isis mutimuti--
disciplinary,disciplinary, multimulti--sectoralsectoral,, multimulti--objectiveobjective andand multimulti--constrainedconstrained..

WaterWater ResourcesResources ManagementManagement thethe holehole setset ofof technicaltechnical instit tionalinstit tionalWaterWater ResourcesResources ManagementManagement:: thethe wholewhole setset ofof technical,technical, institutional,institutional,
managerial,managerial, legallegal andand operationaloperational activitiesactivities requiredrequired toto plan,plan, develop,develop, operateoperate
andand managemanage waterwater resourcesresources forfor sustainablesustainable useuse..



DEFINITION OF IWRMDEFINITION OF IWRMDEFINITION OF IWRMDEFINITION OF IWRM

IntegratedIntegrated waterwater resourcesresources managementmanagement isis aa systematicsystematic processprocess forfor
thethe sustainablesustainable development,development, allocationallocation andand monitoringmonitoring ofof waterwater

ii hh ff i li l ii dd i li lresourceresource useuse inin thethe contextcontext ofof social,social, economiceconomic andand environmentalenvironmental
objectivesobjectives..

IntegratedIntegrated WaterWater ResourcesResources ManagementManagement hashas beenbeen defineddefined byby thethe
GlobalGlobal WaterWater PartnershipPartnership (GWP)(GWP) TechnicalTechnical AdvisoryAdvisory CommitteeCommitteeGlobalGlobal WaterWater PartnershipPartnership (GWP)(GWP) TechnicalTechnical AdvisoryAdvisory CommitteeCommittee
asas:: aa processprocess whichwhich promotespromotes thethe coordinatedcoordinated developmentdevelopment andand
managementmanagement ofof water,water, landland andand relatedrelated resources,resources, inin orderorder totogg
maximizemaximize thethe resultantresultant economiceconomic andand socialsocial welfarewelfare inin anan
equitableequitable mannermanner withoutwithout compromisingcompromising thethe sustainabilitysustainability ofof vitalvital
ecosystemsecosystems..



CROSS CUTTING POLICY ISSUES CROSS CUTTING POLICY ISSUES 
AND OBJECTIVESAND OBJECTIVES

RelatedRelated toto sustainabilitysustainability:: thethe maintenancemaintenance ofof environmentalenvironmental qualityquality
(including(including waterwater quality),quality), financialfinancial sustainabilitysustainability (cost(cost recovery),recovery), thethe existenceexistence
ofof democraticdemocratic controlcontrol mechanismsmechanisms andand thethe institutionalinstitutional capacitycapacity ((capacitycapacityp yp y (( p yp y
buildingbuilding,, humanhuman resources,resources, managementmanagement instrumentsinstruments appropriateappropriate policypolicy andand
legallegal framework)framework)..

SustainableSustainable developmentdevelopment isis thethe abilityability ofof thethe presentpresent generationgeneration toto utilizeutilize itsits
naturalnatural resourcesresources withoutwithout puttingputting atat riskrisk thethe abilityability ofof futurefuture generationsgenerations toto dodo
likewiselikewise..
CapacityCapacity buildingbuilding inin waterwater resourcesresources managementmanagement isis requiredrequired toto guaranteeguarantee
institutionalinstitutional sustainabilitysustainability;; itit isis defineddefined asas:: activitiesactivities involvinginvolving thethe developmentdevelopmentinstitutionalinstitutional sustainabilitysustainability;; itit isis defineddefined asas:: activitiesactivities involvinginvolving thethe developmentdevelopment
ofof institutionsinstitutions neededneeded forfor sustainablesustainable waterwater resourcesresources utilization,utilization, (including(including thethe
establishmentestablishment ofof soundsound managementmanagement systemssystems andand incentiveincentive structures,structures, andand
h manh man reso rcesreso rces de elopment)de elopment) asas ellell asas fa orablefa orable policpolic en ironmentsen ironments ithithhumanhuman resourcesresources development),development), asas wellwell asas favorablefavorable policypolicy environmentsenvironments withwith
respectrespect toto allall actorsactors involvedinvolved..



TheThe followingfollowing aspectsaspects ofof sustainabilitysustainability areare distinguisheddistinguished::

TechnicalTechnical sustainabilitysustainability (balanced(balanced demanddemand andand supply,supply, nono mining),mining),
FinancialFinancial sustainabilitysustainability (cost(cost recovery)recovery)FinancialFinancial sustainabilitysustainability (cost(cost recovery),recovery),
SocialSocial sustainabilitysustainability (stability(stability ofof population,population, stabilitystability ofof demand,demand, willingnesswillingness
toto pay),pay),
EconomicEconomic sustainabilitysustainability (sustaining(sustaining economiceconomic developmentdevelopment oror welfarewelfare andand
production),production),
InstitutionalInstitutional sustainabilitysustainability (capacity(capacity toto planplan managemanage andand operateoperate thetheInstitutionalInstitutional sustainabilitysustainability (capacity(capacity toto plan,plan, managemanage andand operateoperate thethe
system),system),
EnvironmentEnvironment sustainabilitysustainability (no(no longlong--termterm negativenegative oror irreversibleirreversible effects),effects),



RelatedRelated toto thethe publicpublic interestinterest::

equityequity (the(the basicbasic rightright ofof accessaccess ofof peoplepeople toto waterwater resources),resources),
povertypoverty alleviationalleviation (the(the responsibilityresponsibility ofof societysociety toto naturenature thethe interestsinterests ofofpovertypoverty alleviationalleviation (the(the responsibilityresponsibility ofof societysociety toto naturenature thethe interestsinterests ofof
thethe leastleast advantaged),advantaged),
gendergender (the(the centralcentral rolerole ofof womenwomen inin managingmanaging waterwater atat locallocal level),level),
securitysecurity (protection(protection againstagainst floods,floods, droughtdrought andand hazards),hazards),
foodfood securitysecurity,, health,health, employment,employment, andand meritmerit valuesvalues (beauty,(beauty, culture)culture)..

InIn IWRM,IWRM, thethe artart isis toto managemanage thethe waterwater resourcesresources inin thesethese threethree
di idi i hilhil t kit ki tt ff thth idiidi iidimensionsdimensions whilewhile takingtaking properproper accountaccount ofof thesethese overridingoverriding issuesissues
andand objectivesobjectives..



FRAMEWORK OF IWRMFRAMEWORK OF IWRMFRAMEWORK OF IWRMFRAMEWORK OF IWRM
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IWRM PRINCIPLESIWRM PRINCIPLESIWRM PRINCIPLESIWRM PRINCIPLES

F hF h tt ii fi itfi it dd l bll bl ti lti l ttFreshFresh waterwater isis aa finitefinite andand vulnerablevulnerable resource,resource, essentialessential toto
sustainsustain life,life, development,development, andand thethe environmentenvironment..

WaterWater developmentdevelopment andand managementmanagement shouldshould bebe basedbased onon aa
participatoryparticipatory approach,approach, involvinginvolving users,users, planners,planners, andand policypolicyparticipatoryparticipatory approach,approach, involvinginvolving users,users, planners,planners, andand policypolicy
makersmakers atat allall levelslevels..

WomenWomen playplay aa centralcentral partpart inin provision,provision, management,management, andand
safeguardingsafeguarding ofof waterwater..g gg g

WaterWater hashas anan economiceconomic valuevalue inin allall itsits competingcompeting usesuses andandp gp g
shouldshould bebe recognizedrecognized asas anan economicaleconomical goodgood..



FUNDEMENTAL ELEMENTS OF FUNDEMENTAL ELEMENTS OF 
IWRMIWRM

TheThe EnablingEnabling EnvironmentEnvironment:: thethe generalgeneral frameworkframework ofof nationalnational
policies,policies, legislationlegislation andand regulationsregulations andand informationinformation forfor waterwater
resourcesresources managementmanagement stakeholdersstakeholdersresourcesresources managementmanagement stakeholdersstakeholders..

TheThe InstitutionalInstitutional RolesRoles andand functionsfunctions ofof thethe variousvariousTheThe InstitutionalInstitutional RolesRoles andand functionsfunctions ofof thethe variousvarious
administrativeadministrative levelslevels andand stakeholdersstakeholders..

TheThe ManagementManagement InstrumentsInstruments includingincluding operationaloperational
instrumentsinstruments forfor effectiveeffective regulation,regulation, monitoringmonitoring andand enforcementenforcementinstrumentsinstruments forfor effectiveeffective regulation,regulation, monitoringmonitoring andand enforcementenforcement
thatthat enableenable thethe decisiondecision--makersmakers toto makemake informedinformed choiceschoices
betweenbetween alternativealternative actionsactions.. TheseThese choiceschoices needneed toto bebe basedbased onon
agreedagreed policies,policies, availableavailable resources,resources, environmentalenvironmental impactsimpacts andand
thethe socialsocial andand economiceconomic consequencesconsequences..



THETHE 33 EE PILLARS OF IWRMPILLARS OF IWRMTHE THE 3 3 EE-- PILLARS OF IWRMPILLARS OF IWRM

S i lS i l E itE it (S i l(S i l S t i bilit )S t i bilit )SocialSocial EquityEquity (Social(Social Sustainability)Sustainability)

ThTh b ib i i hi h ff llll ll hh ff ddTheThe basicbasic rightright forfor allall peoplepeople toto havehave accessaccess toto waterwater ofof adequateadequate
quantityquantity andand qualityquality forfor thethe sustenancesustenance ofof humanhuman wellwell--beingbeing.. TheThe
socialsocial perspectiveperspective involvesinvolves thethe needneed toto meetmeet fundamentalfundamental humanhumansocialsocial perspectiveperspective involvesinvolves thethe needneed toto meetmeet fundamentalfundamental humanhuman
needsneeds inin termsterms ofof safesafe householdhousehold water,water, waterwater--dependentdependent foodfood
production,production, andand ––inin viewview ofof presentpresent techniquestechniques deficienciesdeficiencies--
waterwater--pollutingpolluting incomeincome generationgeneration activitiesactivities.. SecuringSecuring societalsocietal
acceptanceacceptance ofof necessarynecessary tradeoffstradeoffs isis essentialessential byby effectiveeffective waysways ofof
t k h ldt k h ld ti i titi i ti ii l il i dd d i id i i kikistakeholderstakeholder participationparticipation inin planningplanning andand decisiondecision--makingmaking..



EnvironmentalEnvironmental andand EcologicalEcological SustainabilitySustainability

TheThe presentpresent useuse ofof waterwater resourcesresources shouldshould bebe managedmanaged inin suchsuch aa wayway
thatthat doesdoes notnot undermineundermine thethe lifelife supportsupport systemsystem therebythereby compromisingcompromisingthatthat doesdoes notnot undermineundermine thethe lifelife supportsupport system,system, therebythereby compromisingcompromising
useuse ofof thethe samesame resourceresource byby futurefuture generationsgenerations.. TheThe ecologicalecological
perspectiveperspective involvesinvolves attentionattention bothboth toto terrestrialterrestrial ecosystemsecosystems andand theirtheir
environmentenvironment inin locallocal runoffrunoff generationgeneration andand toto aquaticaquatic ecosystemsecosystems andand
theirtheir dependencedependence onon uncommitteduncommitted environmentalenvironmental flowsflows.. CertainCertain highlyhighly
valuedvalued locallocal ecosystemsecosystems andand theirtheir particularparticular waterwater determinantsdeterminants maymayvaluedvalued locallocal ecosystemsecosystems andand theirtheir particularparticular waterwater determinantsdeterminants maymay
havehave toto bebe protectedprotected.. TheThe longlong--termterm resilienceresilience ofof thethe overalloverall systemsystem hashas
toto bebe securedsecured forfor thethe benefitbenefit ofof comingcoming generationsgenerations.. FreshwaterFreshwater

dd hh ff ii d id i hh bbmanagementmanagement andand thethe managementmanagement ofof environmentenvironment dynamicsdynamics havehave toto bebe
integratedintegrated.. ThisThis isis equivalentequivalent toto findingfinding waysways andand meansmeans toto mergemerge waterwater
management,management, landland useuse management,management, andand ecosystemecosystem managementmanagementg ,g , g ,g , yy gg
(terrestrial(terrestrial asas wellwell asas aquatic)aquatic) withinwithin aa sociosocio--ecohydrologicalecohydrological catchmentcatchment
managementmanagement-- withwith fullfull awarenessawareness ofof thethe differentdifferent ethicalethical andand politicalpolitical
dildil i l di l ddilemmasdilemmas involvedinvolved..



EconomicEconomic EfficiencyEfficiency (Economic(Economic Sustainability)Sustainability) ofof WaterWaterEconomicEconomic EfficiencyEfficiency (Economic(Economic Sustainability)Sustainability) ofof WaterWater
UseUse

BecauseBecause ofof thethe increasingincreasing scarcityscarcity ofof waterwater andand financialfinancial resources,resources,
thethe finitefinite andand vulnerablevulnerable naturenature ofof waterwater asas aa resourceresource andand thethe
demandsdemands onon it,it, waterwater mustmust bebe usedused withwith maximummaximum possiblepossible
efficiencyefficiency.. TheThe economiceconomic perspectiveperspective involvesinvolves notnot onlyonly economiceconomic
developmentdevelopment inin generalgeneral butbut alsoalso attentionattention toto benefitbenefit--costcost relations,relations,
financingfinancing challenges,challenges, costcost coveragecoverage toto securesecure operationoperation andand
maintenancemaintenance ofof waterwater inin infrastructuresinfrastructures incentivesincentives toto encourageencouragemaintenancemaintenance ofof waterwater inin infrastructures,infrastructures, incentivesincentives toto encourageencourage
implementation,implementation, andand guidanceguidance fromfrom thethe valuesvalues ofof waterwater inin
differentdifferent functionsfunctions..



THE THE 3 3 EE-- PILLARS OF IWRMPILLARS OF IWRM
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