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Building modelsBuilding modelsBuilding models



–– Why build models?Why build models?
–– Binary suitability modelsBinary suitability models
–– Weighted suitability modelsWeighted suitability models

––MethodologyMethodology
–– Reclassify and Weighted Reclassify and Weighted 

Overlay toolsOverlay tools
–– DemoDemo

Modeling concepts and toolsModeling concepts and toolsModeling concepts and tools



Models – Best Practices and ApplicationsModels Models –– Best Practices and ApplicationsBest Practices and Applications

. . . Sharing Geographic Knowledge. . . Sharing Geographic Knowledge



Modeling spatial problemsModeling spatial problemsModeling spatial problems

•• Models help us understand and solve complex Models help us understand and solve complex 
town and regional problemstown and regional problems
–– Simplify realitySimplify reality
–– Combine geographic layers to answer Combine geographic layers to answer 

questionsquestions
–– e.g., e.g., ““Where should you build your next Where should you build your next 

community center?community center?””
Suitability for community centerReality GIS layers

Model criteria:
- Zoned commercial
- Near target population
- Near transit

Model criteria:
- Zoned commercial
- Near target population
- Near transit



Types of modelsTypes of modelsTypes of models
•• Representation modelsRepresentation models

–– Describe the landscape Describe the landscape 
(your GIS data layers)(your GIS data layers)

•• Suitability modelsSuitability models
–– Use GIS layers to find best place for Use GIS layers to find best place for 

somethingsomething
(businesses, vineyards, evacuation (businesses, vineyards, evacuation 

centers)centers)
–– Relatively easy; standard Relatively easy; standard 

methodologymethodology
•• Process modelsProcess models

–– Show the landscape as conditions Show the landscape as conditions 
changechange

(fire spreads, rivers flood, oil slicks (fire spreads, rivers flood, oil slicks 
move)move)

–– Often difficult; no standard Often difficult; no standard 
methodologymethodology

•• Automated work flowsAutomated work flows
–– Data processingData processing

Best store location

Filling a reservoir

GIS data layers



Binary suitability modelsBinary suitability modelsBinary suitability models

•• Use for simple problemsUse for simple problems
–– Like a queryLike a query

•• Classify layers into good (1) and bad (0)Classify layers into good (1) and bad (0)
–– Combine with AND, addition, or Combine with AND, addition, or 

multiplication: multiplication: 
Ski = Snow And Slope And SunSki = Snow And Slope And Sun

•• Advantages:Advantages:
–– EasyEasy

•• Disadvantages: Disadvantages: 
–– No No ‘‘nextnext--bestbest’’ sites sites 
–– All layers have same importanceAll layers have same importance
–– All good values have same All good values have same 

importance
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Weighted suitability modelsWeighted suitability modelsWeighted suitability models

•• Use for complex problemsUse for complex problems
•• Classify layers into suitability 1Classify layers into suitability 1––9 (9 9 (9 

= best)= best)
–– Weight and add together:Weight and add together:

Ski = (Snow  * 0.5) Ski = (Snow  * 0.5) 
+ (Slope * 0.3) + (Slope * 0.3) 
+ (Sun   * 0.2)+ (Sun   * 0.2)

•• Advantages:Advantages:
–– All values have relative All values have relative 

importanceimportance
–– All layers have relative All layers have relative 

importanceimportance
–– Returns suitability on a scale 1Returns suitability on a scale 1––99

•• Disadvantages: Disadvantages: 
–– Preference assessment is harder

95
1

Sun

Ski

9
6.6

7.0
1.8

5.0
4.2

9
51

Slope

9
5

1
Snow

Preference assessment is harder



Weighted suitability methodologyWeighted suitability methodologyWeighted suitability methodology

•• There is a fairly standard methodology to follow:There is a fairly standard methodology to follow:

Document
everything

Build a team 
(All stakeholders)

Define the model

Define the measures

Run the model

Present the results

Choose an alternative

Feedback

Feedback



Define the modelDefine the modelDefine the model

•• This is a team activityThis is a team activity
–– Stakeholders, decision makersStakeholders, decision makers

•• Define the problem (i.e. Economic Define the problem (i.e. Economic 
development)development)
–– ““Locate a ski resortLocate a ski resort””

•• Identify issuesIdentify issues
–– ““Accessible to skiersAccessible to skiers””

•• Determine how to measureDetermine how to measure
–– ““Drive time to the cityDrive time to the city””

•• Obtain GIS dataObtain GIS data



Break big models into submodelsBreak big models into submodelsBreak big models into submodels

•• Helps clarify relationships and simplifies Helps clarify relationships and simplifies 
problemsproblems

Terrain
Submodel

Input Data
(many)

Development
Cost Submodel

Input Data
(many)

Accessibility
Submodel

Ski Resort
Model

Best Resort
Sites

Input Data
(many)



Weight and combine the layersWeight and combine the layersWeight and combine the layers

•• For each submodelFor each submodel
–– Multiply suitability layers by weightsMultiply suitability layers by weights

–– Weights must add up to oneWeights must add up to one
–– Add the weighted layers togetherAdd the weighted layers together

•• Repeat to combine submodelsRepeat to combine submodels

•• Use the Weighted Overlay toolUse the Weighted Overlay tool
•• Or use a Map Algebra expression
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Or use a Map Algebra expression

Ski = (Snow * 0.5) + (Slope * 0.3) + (Sun * 0.2)



Weighted Overlay toolWeighted Overlay toolWeighted Overlay tool

•• Weights and combines multiple inputsWeights and combines multiple inputs



Find the best locationsFind the best locationsFind the best locations

•• Model returns a suitability Model returns a suitability ‘‘surfacesurface’’
–– Often does not return a perfect 9Often does not return a perfect 9

•• Create candidate sitesCreate candidate sites
–– Select cells with highest scoresSelect cells with highest scores
–– Define regions with unique IDsDefine regions with unique IDs
–– Eliminate regions that are too smallEliminate regions that are too small

•• Choose between the candidatesChoose between the candidates
–– Another modeling problem?

Site 1

Site 2

Site 3

Another modeling problem?



Building models with ModelBuilderBuilding models with ModelBuilderBuilding models with ModelBuilder
•• A graphical modeling environment for ArcGISA graphical modeling environment for ArcGIS

Click tools to set parameters 
Set model and diagram properties 
Save model and run
Edit, change model as desired
Uses geoprocessing environment 

Add a new toolbox
Add a new model
(opens ModelBuilder) 

Drag tools Drag tools Drag data 

A



Model elementsModel elementsModel elements

A process Connector

Project data Derived data
(intermediate)

Tool

Parameter

Label

All elements have context menus



Running a modelRunning a modelRunning a model
•• Run from ArcToolbox like other toolsRun from ArcToolbox like other tools
•• Run in the ModelBuilder windowRun in the ModelBuilder window——all or one processall or one process

–– Three states of a process:Three states of a process:

Not ready to run (unset parameters)

Ready to run (shaded)

Already run (shaded and shadowed)



Setting tool parametersSetting tool parametersSetting tool parameters

•• Open the standard tool dialogOpen the standard tool dialog
–– DoubleDouble--click the tool or choose Open from the click the tool or choose Open from the 

context menucontext menu

Power
Suitability

P
Distance
to Power

Reclassify
Power



Setting model parametersSetting model parametersSetting model parameters
•• Mark data as a parameter; appears in the Mark data as a parameter; appears in the 

model dialogmodel dialog

Set Model Properties to 
control the parameter 
order in the tool dialog



Setting derived data propertiesSetting derived data propertiesSetting derived data properties

•• Control how derived data is handledControl how derived data is handled
–– Intermediate: Intermediate: Temporary (autoTemporary (auto--delete delete …… or or 

not)not)
–– Add to Display: Add to Display: Add to ArcMap Table of Add to ArcMap Table of 

ContentsContents
–– Model Parameter: Model Parameter: Add to ArcMap and Add to ArcMap and 

permanentpermanent



Setting diagram propertiesSetting diagram propertiesSetting diagram properties
•• Set Manual or Automatic layout modeSet Manual or Automatic layout mode
•• Turn snapping grid on or offTurn snapping grid on or off

•• Control Auto Layout tool settingsControl Auto Layout tool settings
–– OrientationOrientation
–– Element spacingElement spacing
–– Layout qualityLayout quality
–– Connector routingConnector routing
–– More More ……



Setting model propertiesSetting model propertiesSetting model properties

•• Set Name, Label, DescriptionSet Name, Label, Description
•• Set Parameters orderSet Parameters order
•• Set Environments Set Environments 

(local to model)(local to model)
•• Set Help file Set Help file 

(HTML)(HTML)
•• Set StylesheetSet Stylesheet

(XSL)(XSL)



Ski Resort modelSki Resort modelSki Resort model

Development Costs

Accessibility

Terrain

Ski Resort



Saving, exporting, and printing a modelSaving, exporting, and printing a modelSaving, exporting, and printing a model
•• Model is saved to a TBX file or a geodatabaseModel is saved to a TBX file or a geodatabase

–– Share TBX or geodatabase with othersShare TBX or geodatabase with others
•• Export modelsExport models

–– To a graphic: BMP, JPG, EMFTo a graphic: BMP, JPG, EMF
(may add to ArcMap layouts)(may add to ArcMap layouts)

–– To a script: Python, JScript, VBScript To a script: Python, JScript, VBScript 
(quick way to learn scripting)(quick way to learn scripting)

•• Print modelsPrint models
–– With borders, captions, page numbersWith borders, captions, page numbers

•• Generate reportsGenerate reports
–– List data, all tool parameters, and so onList data, all tool parameters, and so on



ExamplesExamplesExamples



Integrating biodiversity information into 
planning processes

Integrating biodiversity information into Integrating biodiversity information into 
planning processesplanning processes

NatureServeNatureServe Vista Vista 

By  By  NatureServeNatureServe.. ((www.natureserve.orgwww.natureserve.org ))

http://www.natureserve.org/


Hierarchical models for open space 
protection/programs

Hierarchical models for open space Hierarchical models for open space 
protection/programsprotection/programs

By By Trust For Public LandsTrust For Public Lands .. ((www.tpl.orgwww.tpl.org ))

http://www.tpl.org/


Water Demand Prediction ModelsWater Demand Prediction ModelsWater Demand Prediction Models

Being developed byBeing developed by (http://www.envisionutah.org/http://www.envisionutah.org/ ))

http://www.envisionutah.org/


ModelBuilder DemoModelBuilderModelBuilder DemoDemo



Utility Load Forecasting / 
Urban Growth Modeling

Utility Load Forecasting / Utility Load Forecasting / 
Urban Growth ModelingUrban Growth Modeling



Utility Load Forecasting / 
Growth Modeling

Utility Load Forecasting / Utility Load Forecasting / 
Growth ModelingGrowth Modeling



Utility Load Forecasting / 
Growth Modeling

Utility Load Forecasting / Utility Load Forecasting / 
Growth ModelingGrowth Modeling



Utility Load Forecasting / 
Growth Modeling

Utility Load Forecasting / Utility Load Forecasting / 
Growth ModelingGrowth Modeling



Utility Load Forecasting / 
Growth Modeling

Utility Load Forecasting / Utility Load Forecasting / 
Growth ModelingGrowth Modeling



Global and 3D 
Visualization

Global and 3D Global and 3D 
VisualizationVisualization



ArcGIS 3D AnalystArcGIS 3D AnalystArcGIS 3D Analyst

•• Perspective visualization of data for Perspective visualization of data for 
analysis and communicationanalysis and communication

•• Supports all GIS data typesSupports all GIS data types
•• Includes symbol library, import tools, Includes symbol library, import tools, 

and 150 m global imageryand 150 m global imagery



3D Symbols3D Symbols3D Symbols



3D Features3D Features3D Features

•• 3D Features Coordinates (x, y, z or 3D Features Coordinates (x, y, z or 
x, y, z, m)x, y, z, m)

•• MultipatchMultipatch
geometry (solids) geometry (solids) 
with textures in with textures in 
the shape columnthe shape column



ArcGIS 3D Analyst Featuring ArcGlobeArcGIS 3D Analyst Featuring ArcGlobeArcGIS 3D Analyst Featuring ArcGlobe

•• High performance, High performance, 
continuous pan and zoomcontinuous pan and zoom

•• RealReal--time, time, multiresolutionmultiresolution
data access for easy data data access for easy data 
explorationexploration

•• Supports all GIS data Supports all GIS data 
types including terrain, types including terrain, 
raster, and vectorraster, and vector

•• Includes global base dataIncludes global base data



ArcGIS 3D Analyst for Urban
and Site Design

ArcGIS 3D Analyst for UrbanArcGIS 3D Analyst for Urban
and Site Designand Site Design







































ArcGIS 3D AnalystArcGIS 3D AnalystArcGIS 3D Analyst

• Map features stored in a database.

• Coordinates, measures, symbology, 
attributes, hyperlinks, links to other 
applications, management processes, 
websites, email…

• Advanced ArcGIS users build and maintain a 
3D GIS using out of the box 2d editing tools, 
3D visualization tools and VBA customization 
techniques.

• Hook into live data feeds, use geoprocessing
and analysis tools.

•• Map features stored in a database.Map features stored in a database.

•• Coordinates, measures, Coordinates, measures, symbologysymbology, , 
attributes, hyperlinks, links to other attributes, hyperlinks, links to other 
applications, management processes, applications, management processes, 
websites, emailwebsites, email……

•• Advanced ArcGIS users build and maintain a Advanced ArcGIS users build and maintain a 
3D GIS using out of the box 2d editing tools, 3D GIS using out of the box 2d editing tools, 
3D visualization tools and VBA customization 3D visualization tools and VBA customization 
techniques.techniques.

•• Hook into live data feeds, use Hook into live data feeds, use geoprocessinggeoprocessing
and analysis tools.and analysis tools.



ArcGlobeArcGlobeArcGlobe



ArcGlobe – Earth With CloudsArcGlobe ArcGlobe –– Earth With CloudsEarth With Clouds



ArcGlobe – Korea
Population Density
ArcGlobe ArcGlobe –– KoreaKorea

Population DensityPopulation Density



ArcGlobe – Population DensityArcGlobe ArcGlobe –– Population DensityPopulation Density



ArcGlobe – Population DensityArcGlobe ArcGlobe –– Population DensityPopulation Density



ArcGlobe – Land CoverArcGlobe ArcGlobe –– Land CoverLand Cover



ArcGlobe – Geography Network & NSDIArcGlobe ArcGlobe –– Geography Network & NSDIGeography Network & NSDI



ArcGlobe – QuickBird
Miyake Jima – Volcano Eruption

ArcGlobe ArcGlobe –– QuickBirdQuickBird
Miyake Miyake JimaJima –– Volcano EruptionVolcano Eruption



ArcGlobe – QuickBird
Urban Sprawl Impact Palm Springs

ArcGlobe ArcGlobe –– QuickBirdQuickBird
Urban Sprawl Impact Palm SpringsUrban Sprawl Impact Palm Springs



ArcGlobe – QuickBird
Urban Design Chicago 
ArcGlobe ArcGlobe –– QuickBirdQuickBird
Urban Design Chicago Urban Design Chicago 



ArcGlobe – QuickBird
Wildfire Risk Assessment – Colorado Springs

ArcGlobe ArcGlobe –– QuickBirdQuickBird
Wildfire Risk Assessment Wildfire Risk Assessment –– Colorado SpringsColorado Springs



ArcGlobe – QuickBird
San Antonio

ArcGlobe ArcGlobe –– QuickBirdQuickBird
San AntonioSan Antonio



Thank You!Thank You!Thank You!

Visit Our Web Sites

www.esri.com/planning

www.esri.com/econdev

Mospina@esri.comMospina@esri.com
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