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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 Planning

B Provides a common framework and a
transparent set of data that can be explored by
all stakeholders and decision-makers

m Scenarios can be easily developed to explore
options for the future

m Implications of various policies can be evaluated




Examples of Analyses

m Sectoral demand analyses

m [.and use & climate change impacts on hydrology
m Water conservation

m Water rights and allocation priorities

m Groundwater and streamflow simulations

B Reservolr operations

m Hydropower generation

m Pollution tracking

m Fcosystem requirements




WEAP Applications

Water Systems Planning
m Small Reservoirs Project, Ghana/Brazil
m California Water Plan, California, USA
®  Guadiana River, Spain
Transboundary Water Policy
m  Okavango River, Angola/Namibia/Botswana
m Lower Rio Grande, USA /Mexico
®m  Mekong River, Thailand/Cambodia/Vietnam/ILLaos
® Jordan River, Syria/Israel/Jordan
Climate Change Studies
m Sacramento and San Joaquin River Basins, California, USA
m  Massachusetts Water Resources Authority, Massachusetts, USA
B Yemen Second National Communication
m  Mali Second National Communication

Ecological Flows

m  Connecticut Department of Environmental Protection
m Town of Scituate, Massachusetts, USA

Water Utility DSS Application
m  (Case studies in Portland, Oregon; Austin, Texas; and Philadelphia, Pennsylvania.




Sectoral Water Demands

Irrigation Ecosystems

Livestock Total Domestic
Water Demand

Mining
Commercial

: .. Industrial
Major Cities d




Illustrative Demand Structure

SECTOR

Agriculture  —

Industry

Municipal

SUBSECTOR

Cotton
Rice
Wheat

Electric Power
Petroleum
Paper

South City
West City

END-USE

Irrigation

Cooling
Processing
Others

Single Family
Multi-family

DEVICE

Furrow
Sprinkler
Drip

Standard
Efficient

Kitchen
Bathing
Washer
Toilet




Supplies

m Rivers

m Groundwater
B storage capacity
® maximum monthly withdrawal

® natural recharge
m Diversions (e.g. canals, pipelines)
m Reservoirs
m Other (e.g. desalination)




Reservoir Operations

Total Storage

Top of Conservation

Top of Buffer

Top of Inactive

'\

Flood Control Zone

Conservation Zone

Buffer Zone
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WEAP Capabilities

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




WEAP Network Schematic
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WEAP Capabilities

Water allocation problem is solved based on demand
priorities and supply preferences




Priority Allocation
of Water Resources

® Supply Preferences \

e Allocation Order

B Demand Priorities




Same Demand Priorities

m If there are two
demands, both with the
3.6 unmet; 9% same priority and

36.4 insufficient water to
"/(63.6

meet their needs fully,
0 WEAP will provide
70 equal % of demand to

each.
6.4 unmet; 9%




Different Demand Priorities

m [f the priorities
differ, WEAP will
satisty the first
priority fully
before giving water
to the lower

priofity.




Different Supply Preferences

m The large
demand (70 units)
has higher priority
for river water, but
has a greater
preference for
groundwater

Groundwater




WEAP Capabilities

Input can be from files or user specified functions




Data View
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Reading from Files

— Read In timeseries
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Building expressions

Time-Series Wizard: South Ciky

Select function

Interpolate Step Function

Linear Forecast Exponential Forecast

<0 Brevious Iext 5

Use the time series
wizard or
expression builder

Expression Builder: Multi Family:Activity Level

Double-click or click-and-drag a branch or function to add to the expreszsion below...

[v Usze wizard to add time-zeries funchions

Funchions: IMDdeIing

Currentdccountsy alue
Currentdoccountsy'ear
Endv'ear

ExpForecast

Growth

ot

GrowthFrom

[nterp

Syntax
Current Accountsyeardalue or
Current Accountsyearvalue(BranchiMame)

Description

Calculates the Current Accounts value of eitherthe 7
current branch, ar of anaother hranch referred to as a
parameter to the function.

Examples
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WEAP Capabilities

Multiple scenarios can be run and displayed graphically
at one time




Results View
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Results Displayed on the Map
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Scenario Explorer

W WEAP: Weaping River Basin
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WEAP Capabilities

Use of notes allows for internal documentation of
scenarios




Notes View
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WEAP Capabilities

Hydrology may be climate driven or from gage data




Hydrology

Simplified Water-Year
Method

m Describe a series of water
year types from very dry to
very wet

m Enter the water year
sequence

Read-from-file Method
m Historical or synthetic data
m Import from ASCII files

Rainfall-Runoff

® [umped parameter
Semi-distributed
Sub-watershed specific
Climate input




Hydrology and Management

m WEAP21 advantage: reDeveooment
seamlessly integrates
watershed hydrologic
processes with water

Precigitation

resources management

Post-Development
Hydrology Model

m Can be climatically

Planning Mode

driven




WEAP Capabilities

Several internal modules to choose from (eg Hydropower
generation, Financial analysis, Water quality)




Hydropower
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Financial Analysis
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Water Quality
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WEAP Capabilities

® Dynamically links to other models




Linking WEAP to Other Software

m Customized/Programmed links
m Groundwater flow model
m MODFLOW

m Surface water quality model
B Qual2K

m User-defined links to dynamic-link libraries
= (California Department of Water Resources
m Delta salinity model
= Hast-Bay Municipal Utilities District
m Reservoir operations model

m Call WEAP using application programming interface (API)
® Scenario analysis
m CARS (RAND Cotrporation)
= Model calibration
m PEST
= Sensitivity analysis

m VB script




WEAP Highlights

m [ntegrated water resources planning system
m GIS-based, graphical drag and drop interface

m Model-building tool — user-created variables and
modeling equations

m Basic Methodology: physical simulation of
demands and supplies

m Scenario management capabilities

m Dynamic links to spreadsheets & other models




WEAP Information

B www.weap2l.org

® Downloads
m Tutorials
® Educational videos

m User forum

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




