
Introduction to Network Analysis
Patricia Carbajales-Dale

Clemson Center for Geospatial Technologies



Network Analysis

• Models transportation – flow along streets
• Topics covered:

• Types of Analysis, Optimization
• Software 
• Data 

• Street networks

• Optimized fleet & travel along streets
• Better routes
• Accurate coverage estimations
• Better resource allocation



Network Datasets vs. Geometric Networks



Data

• Network Dataset
• Travel modes:

• Car
• Truck
• Pedestrian
• Fire truck
• Bike
• Transit: rural, trucking



Connectivity Types of Network Attributes



Parameters on restriction attributes
Add parameters on restriction attributes
Determine which network elements can be used by a vehicle



Elevation fields (Z levels)
• Attributes that specify the “level” at endpoints
• Applied to line features with coincident endpoints



Multimodal connectivity



Demo: Point-to-point routes



What is network analyst?

• Extension for analyzing transportation networks
• Uses network datasets
• Solvers



Analysis Types
• Routing

• Point-to-point routes, optimize a fleet
• Service Areas

• Find coverage
• Determine gaps
• Set up territories

• Optimal Site Allocation
Best place to locate or remove one or more 
facilities from a set of possible facility locations
• Origin-Destination Cost Matrix
Generates a OD matrix of the cost from each origin 
to each destination.  Can have multiple origins to 
multiple destinations. Ex. incidents to fire stations, 
finding nearest urgent cares to a set of patients



Software

• ArcMap
• ArcGIS Pro

• ArcMap
• ArcGIS Pro



Biggest Challenge: Street connectivity



Resources

• Network Analyst Tutorial
• ArcMap
• ArcGIS Pro
• ArcGIS Online

• Network Analyst documentation
• ArcGIS Network Analyst Extension Discussion Forum
• Creating network datasets video

http://desktop.arcgis.com/en/arcmap/latest/extensions/network-analyst/about-the-network-analyst-tutorial-exercises.htm
http://pro.arcgis.com/en/pro-app/help/analysis/networks/what-is-network-analyst-.htm
http://doc.arcgis.com/en/arcgis-online/analyze/plan-routes.htm
http://desktop.arcgis.com/en/arcmap/latest/extensions/network-analyst/what-is-network-analyst-.htm
https://community.esri.com/community/gis/analysis/network-analyst
http://www.esri.com/videos/watch?playlistid=series_54&channelid=LegacyVideo&isLegacy=true&title=network-analyst
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