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6 Tutorial Overview

Introduction

WEAP® is a microcomputer tool for integrated water resources planning. It

provides a comprehensiyeflexible and userfriendly framework for pol icy
analysis. A growing number of water professionals are finding WEAP to be a

useful addition to their toolbox of models, databases, spreadsheets and other
software.
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contents of the WEAP tutorial are also introduced; the tutorial is constructed

as a series of modules that takes you through all aspects of WEAP modeling

capabilities. Although the tutorial itself is built on very simple examples, it

covers most aspects of WEAP. A more compkex model presenting those

aspects in the context of a real situation is included with WEAP under the

OEOI w2611 xbpOT w Abdethibdutdctihioad Qescription is also

available in a separate publication, the WEAP User Guide

Background

Many regions are facing formidable freshwater management challenges.
Allocation of limited water resources, environmental quality, and policies for
sustainable water use are issues of increasing concern. Conventional supply
oriented simulation models are not always adequate. Over the last decade, an
integrated approach to water development has emerged that places water
supply projects in the context of demand-side issues, water quality and
ecosystem preservation.

WEAP aims to incorporate these values into a practical tool for water resources
planning. WEAP is distinguished by its integrated approach to simulating
water systems and by its policy orientation. WEAP places the demand side of
the equation - water use patterns, equipment efficiencies, re-use, prices and
allocation - on an equal footing with the supply side - streamflow, groundwater,
reservoirs and water transfers. WEAP is a laboratory for examining alternative
water development and management strategies.

WEAP is comprehensive, straightforward, and easy-to-use, and attempts to
assist rather than substitute for the skilled planner. As a database, WEAP
provides a system for maintaining water demand and supply information. As a

forecasting tool, WEAP simulates water demand, supply, flows, and storage,

May 2011 WEAP Tutorial



WEAP Development 7

and pollution gene ration, treatment and discharge. As a policy analysis tool,
WEAP evaluates a full range of water development and management options,
and takes account of multiple and competing uses of water systems.

WEAP Development

The Stockholm Environment Institute pro vided primary support for the
development of WEAP. The Hydrologic Engineering Center of the US Army
Corps of Engineers funded significant enhancements. A number of agencies,
including the World Bank, USAID and the Global Infrastructure Fund of Japan
have provided project support. WEAP has been applied in water assessments in
dozens of countries, including the United States, Mexico, Brazil, Germany,
Ghana, Burkina Faso, Kenya, South Africa, Mozambique, Egypt, Israel, Oman,
Central Asia, Sri Lanka, India, Nepal, China, South Korea, Thailand, Jordan,
Syria, Lebanon, Iran, and Greece

Active
@ Completed

The WEAP Approach

Operating on the basic principle of a water balance, WEAP is applicable to
municipal and agricultural systems, single catchments or complex
transboundary river systems. Moreover, WEAP can address a wide range of
issues, e.g, sectoral demand analyses, water conservation, water rights and
allocation priorities, groundwater and streamflow simulations, reservoir

Stockholm Environment Institute May 2011
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operations, hydropower generation, pollution tracking, ecosystem requirements,
vulnerability assessments, and project beneficost analyses.

The analyst represents the system in terms of its various supply sources €.g,
rivers, creeks, groundwater, reservoirs, and desalination plants); withdrawal,
transmission and wastewater treatment facilities; ecosystem requirements,
water demands and pollution generation. The data structure and level of detall
may be easily customized to meet the requirements of a particular analysis, and
to reflect the limits imposed by restricted data.

WEAP applications generally include several steps. The study definitionsets up
the time frame, spatial boundary, system components and configuration of the
problem. The Current Accounts which can be viewed as a calibration step in the
development of an application, provide a snapshot of actual water demand,
pollution loads, resources and supplies for the system. Key assumptions may be
built into the Current Accounts to represent policies, costs and factors that affect
demand, pollution, supply and hydrology. S cenariosbuild on the Current
Accounts and allow one to explore the impact of alternative assumptions or
policies on future water availability and use. Finally, the scenarios are evaluated
with regard to water sufficiency, costs and benefits, compatibility with
environmen tal targets, and sensitivity to uncertainty in key variables.

Program Structure

May 2011

WEAP consists of five main views: Schematic, Data, Results,Scenario Explorer
and Notes. These five views are presented below.
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Program Structure

Schematic:

This view contains GIS-based tools for easy configuration of your system.
Objects (e.g., demand nodes, reservoirs) can be created and positioned within
the system by dragging and dropping items from a menu. ArcView or other
standard GIS vector or raster files can be added as background layes. You can
quickly access data and results for any node by clicking on the object of interest.
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10 Tutorial Overview

Data:

The Data view allows you to create variables and relationships, enter
assumptions and projections using mathematical expressions, and dynamically
link t o Excel.

W WEAP: Weaping River Basin (| |
Area  Edit View General Tree Advanced Help
w - Ky Assumptions Data for; | Reference [2011-2020] - l.ﬁ Manage Scenarios [ Data Expressions Report
u
ra | Water Use  Loss and Reuse) _Demand Management) Water Quality) Cost ".l
Priority ) Advanced )
Industry Narth | Annual W ater Use Hate} Maonthly Variationl Eonsumptionl
Induszty East
Agriculture Morth A I level of activity driving d d. such as _— 0 e -
. ¥ g - Helj
[+ Agriculbure West population using water for d tic purp . or industrial output. ﬁ
- Hyehology DelSle 2010 |2m1-2000 |scdle  [unt [~
[#- Supply and Resources - - " — &
- Water Quality South City 375 Growth(f.eyDrivershyPopulation Growth Rat... Million cap
. Other Assumptions ‘west City 2025 Growth(f.eyDrivershyPopulation Growth Rat... Million cap £
Industy Maorth 100 Interpl 2032.400 ) Millior
i T || [ndusty East 1 Growthds{Key\Diivers\GDFMilion $1.0.25)
Q Agriculture Morth — |157.5 Growthds(KepDrivers\Built Ervironment Ex... Thouzand ha
LA = Agriculture \West M il
R
@ ) i LA m Table l Motes l
i
- [} Annual Activity Level
R B
ol ‘}/ 850 ¥ I WestCity |~
b4 -l & [ South City || &
4 [t ¢ = 00
j 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 ¥
WEAP: 31 | Area: Weaping River Basin | 2010-2020 [monthly) | Data View | Licensed to: Stockhaolm Environment nstitute

May 2011 WEAP Tutorial



Program Structure

Results:

11

The Results view allows detailed and flexible display of all model outputs, in
charts and tables, and on the Schemaitic.

Stockholm Environment Institute
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Scenario Explorer:

Tutorial Overview

You can highlight key data and results in your system for quick viewing.
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Notes:

The Notes view provides a place to document your data and assumptions.
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The Tutorial Structure 13

The Tutorial Structure

This complete tutorial guides you through the wide range of applications that
can be covered with WEAP. The first three modules (WEAP in one hour,
Basic Tools and Scenaps) present the essential elements needed for any
WEAP modeling effort. The other modules present refinements that may or
may not apply to your situation.

Aside from the three basic modules, the tutorial modules are designed in a
way that they can be completed in any order and independently, as you see
fit. They all start with the same model that you will create after completing
the first three modules.

Stockholm Environment Institute May 2011





























































































































































































































































































































































































































































































































































































