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Water Evaluation And Planning SystemWater Evaluation And Planning System

• Integrated watershed hydrology and water planning model
• GIS-based, graphical drag & drop interface
• Physical simulation of water demands and supplies
• Additional simulation modeling: user-created variables, 

modeling equations and links to spreadsheets & other models
• Scenario management capabilities
• Seamless watershed hydrology, water quality and financial 

modules
• Developed by the U.S. Center of the Stockholm Environment 

Institute



WEAP in PlanningWEAP in Planning

Provides a common framework and a Provides a common framework and a 
transparent set of data that can be explored by transparent set of data that can be explored by 
all stakeholders and decisionall stakeholders and decision--makersmakers
Scenarios can be easily developed to explore Scenarios can be easily developed to explore 
options for the futureoptions for the future
Implications of various policies can be evaluatedImplications of various policies can be evaluated



Examples of AnalysesExamples of Analyses
SectoralSectoral demand analysesdemand analyses
Land use & climate change impacts on hydrologyLand use & climate change impacts on hydrology
Water conservationWater conservation
Water rights and allocation prioritiesWater rights and allocation priorities
Groundwater and Groundwater and streamflowstreamflow simulationssimulations
Reservoir operationsReservoir operations
Hydropower generationHydropower generation
Pollution trackingPollution tracking
Ecosystem requirementsEcosystem requirements



WEAP ApplicationsWEAP Applications
Water Systems PlanningWater Systems Planning

Small Reservoirs Project, Ghana/BrazilSmall Reservoirs Project, Ghana/Brazil
California Water Plan, California, USACalifornia Water Plan, California, USA
Guadiana River, SpainGuadiana River, Spain

TransboundaryTransboundary Water PolicyWater Policy
Okavango River, Angola/Namibia/BotswanaOkavango River, Angola/Namibia/Botswana
Lower Rio Grande, USA/MexicoLower Rio Grande, USA/Mexico
Mekong River, Thailand/Cambodia/Vietnam/LaosMekong River, Thailand/Cambodia/Vietnam/Laos
Jordan River, Syria/Israel/JordanJordan River, Syria/Israel/Jordan

Climate Change StudiesClimate Change Studies
Sacramento and San Joaquin River Basins, California, USASacramento and San Joaquin River Basins, California, USA
Massachusetts Water Resources Authority, Massachusetts, USAMassachusetts Water Resources Authority, Massachusetts, USA
Yemen Second National CommunicationYemen Second National Communication
Mali Second National CommunicationMali Second National Communication

Ecological FlowsEcological Flows
Connecticut Department of Environmental ProtectionConnecticut Department of Environmental Protection
Town of Scituate, Massachusetts, USATown of Scituate, Massachusetts, USA

Water Utility DSS ApplicationWater Utility DSS Application
Case studies in Portland, Oregon; Austin, Texas; and PhiladelphiCase studies in Portland, Oregon; Austin, Texas; and Philadelphia, Pennsylvania.a, Pennsylvania.



SectoralSectoral Water DemandsWater Demands
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Major Cities



Illustrative Demand StructureIllustrative Demand Structure
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SuppliesSupplies

RiversRivers
Groundwater Groundwater 

storage capacitystorage capacity
maximum monthly withdrawalmaximum monthly withdrawal
natural rechargenatural recharge

Diversions (e.g. canals, pipelines)Diversions (e.g. canals, pipelines)
Reservoirs Reservoirs 
Other (e.g. desalination)Other (e.g. desalination)



Reservoir OperationsReservoir Operations

Inactive Zone

Buffer Zone

Conservation Zone

Top of Inactive

Top of Buffer

Top of Conservation

Total Storage
Flood Control Zone



WEAP CapabilitiesWEAP Capabilities

Easy to use interface facilitates learning, data input, and Easy to use interface facilitates learning, data input, and 
scenario developmentscenario development

Water allocation problem is solved based on demand priorities Water allocation problem is solved based on demand priorities 
and supply preferencesand supply preferences
Input can be from files or user specified functionsInput can be from files or user specified functions
Multiple scenarios can be run and displayed graphically at one Multiple scenarios can be run and displayed graphically at one 
timetime
Use of notes allows for internal documentation of scenariosUse of notes allows for internal documentation of scenarios
Hydrology may be climate driven or from gage dataHydrology may be climate driven or from gage data
Several internal modules to choose from (Several internal modules to choose from (egeg Hydropower Hydropower 
generation, Financial analysis, Water quality)generation, Financial analysis, Water quality)
Dynamically links to other modelsDynamically links to other models



WEAP Network SchematicWEAP Network Schematic
Linking supply 

and demand

Return flows to 
surface or ground 

water or 
treatment plants

5 Main 
Views

Menu 
bar



WEAP CapabilitiesWEAP Capabilities

Easy to use interface facilitates learning, data input, and Easy to use interface facilitates learning, data input, and 
scenario developmentscenario development
Water allocation problem is solved based on demand Water allocation problem is solved based on demand 
priorities and supply preferencespriorities and supply preferences
Input can be from files or user specified functionsInput can be from files or user specified functions
Multiple scenarios can be run and displayed graphically at one Multiple scenarios can be run and displayed graphically at one 
timetime
Use of notes allows for internal documentation of scenariosUse of notes allows for internal documentation of scenarios
Hydrology may be climate driven or from gage dataHydrology may be climate driven or from gage data
Several internal modules to choose from (Several internal modules to choose from (egeg Hydropower Hydropower 
generation, Financial analysis, Water quality)generation, Financial analysis, Water quality)
Dynamically links to other modelsDynamically links to other models



Priority Allocation Priority Allocation 
of Water Resourcesof Water Resources

Supply PreferencesSupply Preferences

Demand PrioritiesDemand Priorities
Allocation OrderAllocation Order
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Same Demand PrioritiesSame Demand Priorities

If there are two If there are two 
demands, both with the demands, both with the 
same priority and same priority and 
insufficient water to insufficient water to 
meet their needs fully, meet their needs fully, 
WEAP will provide WEAP will provide 
equal %equal % of demand to of demand to 
eacheach. . 
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Different Demand PrioritiesDifferent Demand Priorities

If the priorities If the priorities 
differ, WEAP will differ, WEAP will 
satisfy the first satisfy the first 
priority fully priority fully 
before giving water before giving water 
to the lower to the lower 
priority. priority. 



Different Supply PreferencesDifferent Supply Preferences

The large The large 
demand (70 units) demand (70 units) 
has higher priority has higher priority 
for river water, but for river water, but 
has a greater has a greater 
preference for preference for 
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WEAP CapabilitiesWEAP Capabilities

Easy to use interface facilitates learning, data input, and Easy to use interface facilitates learning, data input, and 
scenario developmentscenario development
Water allocation problem is solved based on demand priorities Water allocation problem is solved based on demand priorities 
and supply preferencesand supply preferences
Input can be from files or user specified functionsInput can be from files or user specified functions
Multiple scenarios can be run and displayed graphically at one Multiple scenarios can be run and displayed graphically at one 
timetime
Use of notes allows for internal documentation of scenariosUse of notes allows for internal documentation of scenarios
Hydrology may be climate driven or from gage dataHydrology may be climate driven or from gage data
Several internal modules to choose from (Several internal modules to choose from (egeg Hydropower Hydropower 
generation, Financial analysis, Water quality)generation, Financial analysis, Water quality)
Dynamically links to other modelsDynamically links to other models



Data ViewData View
Data for the 

demand sites is 
displayed 

numerically and 
graphically



Reading from FilesReading from Files

Read in timeseries
data from text files 
or Access database



Building expressionsBuilding expressions
Use the time series 

wizard or 
expression builder



WEAP CapabilitiesWEAP Capabilities

Easy to use interface facilitates learning, data input, and Easy to use interface facilitates learning, data input, and 
scenario developmentscenario development
Water allocation problem is solved based on demand priorities Water allocation problem is solved based on demand priorities 
and supply preferencesand supply preferences
Input can be from files or user specified functionsInput can be from files or user specified functions
Multiple scenarios can be run and displayed graphically Multiple scenarios can be run and displayed graphically 
at one timeat one time
Use of notes allows for internal documentation of scenariosUse of notes allows for internal documentation of scenarios
Hydrology may be climate driven or from gage dataHydrology may be climate driven or from gage data
Several internal modules to choose from (Several internal modules to choose from (egeg Hydropower Hydropower 
generation, Financial analysis, Water quality)generation, Financial analysis, Water quality)
Dynamically links to other modelsDynamically links to other models



Results ViewResults View
Results can be 
displayed in a 

number of 
formats and 

scales



Results Displayed on the Map



Scenario ExplorerScenario Explorer

Favorite charts 
can be selected to 

give quick 
overviews



WEAP CapabilitiesWEAP Capabilities
Easy to use interface facilitates learning, data input, and Easy to use interface facilitates learning, data input, and 
scenario developmentscenario development
Water allocation problem is solved based on demand priorities Water allocation problem is solved based on demand priorities 
and supply preferencesand supply preferences
Input can be from files or user specified functionsInput can be from files or user specified functions
Multiple scenarios can be run and displayed graphically at one Multiple scenarios can be run and displayed graphically at one 
timetime
Use of notes allows for internal documentation of Use of notes allows for internal documentation of 
scenariosscenarios
Hydrology may be climate driven or from gage dataHydrology may be climate driven or from gage data
Several internal modules to choose from (Several internal modules to choose from (egeg Hydropower Hydropower 
generation, Financial analysis, Water quality)generation, Financial analysis, Water quality)
Dynamically links to other modelsDynamically links to other models



Notes ViewNotes View

Select any part of 
the tree to enter 

notes about 
assumptions and 

references



WEAP CapabilitiesWEAP Capabilities

Easy to use interface facilitates learning, data input, and Easy to use interface facilitates learning, data input, and 
scenario developmentscenario development
Water allocation problem is solved based on demand priorities Water allocation problem is solved based on demand priorities 
and supply preferencesand supply preferences
Input can be from files or user specified functionsInput can be from files or user specified functions
Multiple scenarios can be run and displayed graphically at one Multiple scenarios can be run and displayed graphically at one 
timetime
Use of notes allows for internal documentation of scenariosUse of notes allows for internal documentation of scenarios
Hydrology may be climate driven or from gage dataHydrology may be climate driven or from gage data
Several internal modules to choose from (Several internal modules to choose from (egeg Hydropower Hydropower 
generation, Financial analysis, Water quality)generation, Financial analysis, Water quality)
Dynamically links to other modelsDynamically links to other models



HydrologyHydrology

ReadRead--fromfrom--file Methodfile Method
Historical or synthetic dataHistorical or synthetic data
Import from ASCII filesImport from ASCII files

RainfallRainfall--RunoffRunoff
Lumped parameterLumped parameter
SemiSemi--distributeddistributed
SubSub--watershed specificwatershed specific
Climate inputClimate input

Simplified WaterSimplified Water--Year Year 
MethodMethod
Describe a series of water Describe a series of water 
year types from very dry to year types from very dry to 
very wetvery wet
Enter the water year Enter the water year 
sequencesequence



WEAP21 advantage: 
seamlessly integrates 
watershed hydrologic 
processes with water 
resources management

Can be climatically 
driven

Hydrology and ManagementHydrology and Management



WEAP CapabilitiesWEAP Capabilities

Easy to use interface facilitates learning, data input, and Easy to use interface facilitates learning, data input, and 
scenario developmentscenario development
Water allocation problem is solved based on demand priorities Water allocation problem is solved based on demand priorities 
and supply preferencesand supply preferences
Input can be from files or user specified functionsInput can be from files or user specified functions
Multiple scenarios can be run and displayed graphically at one Multiple scenarios can be run and displayed graphically at one 
timetime
Use of notes allows for internal documentation of scenariosUse of notes allows for internal documentation of scenarios
Hydrology may be climate driven or from gage dataHydrology may be climate driven or from gage data
Several internal modules to choose from (Several internal modules to choose from (egeg Hydropower Hydropower 
generation, Financial analysis, Water quality)generation, Financial analysis, Water quality)

Dynamically links to other modelsDynamically links to other models



HydropowerHydropower

Specify 
capacities, 

efficiencies, and 
other properties 

of power 
generation



Financial AnalysisFinancial Analysis

Specify variable 
and fixed costs 
and revenues



Water QualityWater Quality

Specify pollutant 
loadings



WEAP CapabilitiesWEAP Capabilities

Easy to use interface facilitates learning, data input, and Easy to use interface facilitates learning, data input, and 
scenario developmentscenario development
Water allocation problem is solved based on demand priorities Water allocation problem is solved based on demand priorities 
and supply preferencesand supply preferences
Input can be from files or user specified functionsInput can be from files or user specified functions
Multiple scenarios can be run and displayed graphically at one Multiple scenarios can be run and displayed graphically at one 
timetime
Use of notes allows for internal documentation of scenariosUse of notes allows for internal documentation of scenarios
Hydrology may be climate driven or from gage dataHydrology may be climate driven or from gage data
Several internal modules to choose from (Several internal modules to choose from (egeg Hydropower Hydropower 
generation, Financial analysis, Water quality)generation, Financial analysis, Water quality)
Dynamically links to other modelsDynamically links to other models



Linking WEAP to Other SoftwareLinking WEAP to Other Software
Customized/Programmed links Customized/Programmed links 

Groundwater flow model Groundwater flow model 
MODFLOWMODFLOW

Surface water quality modelSurface water quality model
Qual2KQual2K

UserUser--defined links to dynamicdefined links to dynamic--link librarieslink libraries
California Department of Water ResourcesCalifornia Department of Water Resources

Delta salinity modelDelta salinity model
EastEast--Bay Municipal Utilities DistrictBay Municipal Utilities District

Reservoir operations modelReservoir operations model

Call WEAP using application programming interface (API)Call WEAP using application programming interface (API)
Scenario analysisScenario analysis

CARS (RAND Corporation)CARS (RAND Corporation)
Model calibration Model calibration 

PESTPEST
Sensitivity analysisSensitivity analysis

VB scriptVB script



WEAP HighlightsWEAP Highlights

Integrated water resources planning systemIntegrated water resources planning system
GISGIS--based, graphical drag and drop interfacebased, graphical drag and drop interface
ModelModel--building tool building tool –– useruser--created variables and created variables and 
modeling equationsmodeling equations
Basic Methodology: physical simulation of Basic Methodology: physical simulation of 
demands and suppliesdemands and supplies
Scenario management capabilitiesScenario management capabilities
Dynamic links to spreadsheets & other modelsDynamic links to spreadsheets & other models



WEAP InformationWEAP Information

www.weap21.orgwww.weap21.org
DownloadsDownloads
TutorialsTutorials
Educational videosEducational videos
User forumUser forum

Free for nonFree for non--profit, governmental or academic profit, governmental or academic 
organizations in developing countriesorganizations in developing countries


