ArcGIS Network Analyst

Routing, Closest Facility, and Service Area Analysis

=i e e
i e e — - —— -

rel b

S s s e z
T T IORY TSN T e 1T L T-1 0
a—l-

it ® O, T st e [

E_ -M""\.“ I.-r"ih -4'-. ;|

. o

o g f e,

. o

- A e "h"'“'. L'n
N ~ L 3t

< ! i, | sl

o m % - ot S

C "l =




ArcGIS’ Network Analyst
Network-Based Spatial Analysis
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Use ArcGIS Network Analyst to Determine

e Drive-time analysis e Point-to-point routing
e Route directions e Service area definition
e Shortest path e Optimum route

o Closest facility ¢ Origin—Destination (OD) matrix

ArcGIS® Network Analyst is

a powerful extension that
provides network-based spatial
analysis including routing,
travel directions, closest facility,
and service area analysis. Using
a sopbisticated network data
model, users can easily build
networks from their geographic
information system (GIS) data.
ArcGIS Network Analyst enables
users to dynamically model
realistic network conditions,
including turn restrictions,
speed limits, beight restrictions,
and traffic conditions, at

different times of the day.




Power to Solve Network Problems

ArcGIS Network Analyst solves a variety of problems pertaining to
spatial networks. Capabilities include finding the most

efficient travel route, generating travel directions, locating the
closest facility, and defining service areas based on travel time.

Network Analysis for the Desktop and Server

Network-based spatial analysis is available for ArcGIS Desktop
(ArcView®, ArcEditor™, or Arcinfo®), ArcGIS Engine, and ArcGIS
Server. For desktop users, ArcGIS Network Analyst provides a
rich environment with easy-to-use menus, tools, and wizards.
Developers building desktop applications will use the ArcGIS
Engine Network extension, while developers building serverside
GIS capabilities will use the ArcGIS Server Network extension.

Developers can build custom network applications on three
deployment platforms (ArcGIS Desktop, ArcGIS Engine, and
ArcGlIS Server) and deploy applications on a variety of Windows®,
Linux®, and UNIX® operating systems. Since the underlying
libraries of network components among the three platforms are
common, development effort can be transferred easily.

Familiar Tools, New Environment

Users of the previous version of Network Analyst will find all
the familiar tools. In addition, ArcGIS Network Analyst has
improved the core functionality and added the ability to work
within the new ArcGIS 9 geoprocessing environment including
ModelBuilder" and scripting.

Improved Functionality

e Multipart turns and global turn impedances
e Dynamic barrier support

e Complex (multimodal) network support

e Time windows and stop duration on stops within routes

e Use of hierarchies for better performance and more realistic routes

e U-turn restriction support and curb approach for stops

e Large network support
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¢ Network data sets can be shapefile, geodatabase, or smart data compressed (SDC)

e OD matrix functionality

e Custom solver support

e Advanced attribute model for network impedances

¢ Integration with geoprocessing tools, models, and scripting

e Directions setup wizards and customization



Use ArcGIS Network Analyst in Your Industry

All software users who need high-quality, GIS-based routing

and network analysis can leverage ArcGIS Network Analyst.
Industries that benefit from ArcGIS Network Analyst include
transportation, logistics, bealth care, public safety, education,

utilities, local government, business, and mamny more.

Business—Deliver and install appliances including time window
restrictions.

— REFLIT: Business—Calculate drive time to determine customer base, taking
- 3 mymanri
into account rush hour versus midday traffic volumes.

Driving = £ AT Business—Provide service-level agreements to customers based on
Directions -

WL drive time to the warehouse or facility.

i : = Education—Generate school bus routes honoring curb approach
n 2 e T and no U-turn rules.

Environmental Health—Determine effective routes for county
i health inspectors.

Health Care—Determine routes for home nurses honoring time
window commitments.

Service Areas Insurance—Determine insurance appraiser routes while honoring

time windows and network barriers, especially in emergency and
declared disaster areas.

Local Government—Optimize routes for city inspectors.

Logistics—Calculate routes for delivery vehicles honoring trucking
restrictions.

Public Safety—Route emergency response crews to incidents.
Public Safety—Calculate drive time for first responder planning.

Public Works—Determine the optimal route for point-to-point
pickups of bulky trash items or routing of repair crews.

Retail—Find the closest store based on a customer’s location in-
cluding the ability to return the closest ranked by distance.

Shortest

Distance Software Developers—Generate origin—destination matrixes for

use in other logistics applications.

Telecommunications—Set up, repair, and replace home and busi-
| ness equipment.

Transportation—Calculate accessibility for mass transit systems by
using a complex network data set.

Utilities—Route service calls for technicians including time window
: - restrictions.




Advanced Network Data Model
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Shortest Distance With No Hierarchies

The Network Data Model allows for realistic data sets that account
for multiple attributes such as cost, restriction, and hierarchy. Users
can define various cost attributes, such as distance, time, and vis-
ibility, according to their analysis requirements. For example, bus
driving speeds can be used for one analysis and car driving speeds
for another analysis using the same network data set.

Moreover, attributes can be dynamic to take into account impedance
changes that affect traversability. Restrictions can include bridge
height and weight limitations, temporary road closures, construction,
accidents, tunnels, areas designated as hazardous goods free zones,
and much more. Multiple hierarchy levels that describe network
classifications, such as highways, local major roads, and local streets,
significantly improve performance on large networks while giving
realistic analysis results.

The Network Data Model can include multipart turns that allow
users to easily create complex turn maneuvers that will honor restric-
tion rules such as no U-turns and curb approach. These restrictions
are particularly useful for modeling routes for large vehicles and
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Define bierarchy ranges.

school buses in which some maneuvers are physically impossible and
others, such as approaching from one direction, are required.

Users can create and maintain network data sets in shapefile, per-
sonal geodatabase, and enterprise geodatabase formats. In addition,
users can perform network analysis in the SDC format.

Advanced Features of the Network Data Model
e Complex, multipart turns

® Dynamic impedance

e Global weights

e Exact and hierarchical routing

e Network barrier support

For more information on ArcGIS Network Analyst or to request an evaluation,

please visit www.esri.com/networkanalyst.
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For more than 35 years ESRI has been helping people manage and analyze geographic information. ESRI offers a
framework for implementing GIS technology in any organization with a seamless link from personal GIS on the desktop
to enterprisewide GIS client/server and data management systems. ESRI GIS solutions are flexible and can be customized to
meet the needs of our users. ESRI is a full-service GIS company, ready to help you begin, grow, and build success with GIS.

Corporate

ESRI
380 New York Street
Redlands, California
92373-8100, USA
Telephone: 909-793-2853
Fax: 909-793-5953

For more information
on ESRI, call

1-800-447-9778
(1-800-GIS-XPRT)
or contact an ESRI value-added

reseller near you.

Send e-mail inquiries to

info@esri.com

Visit ESRI's Web page at
WwWw.esri.com

Outside the United States,
contact your local ESRI distributor.
For the number of your distributor,

call ESRI at 909-793-2853,

ext. 1235,
or visit our Web site at
www.esri.com/international

ESRI-Olympia
360-754-4727

ESRI-California
909-793-2853
ext. 1-1906

Australia
www.esriaustralia.com.a

Belgium/Luxembourg
www.esribelux.com

Bulgaria
www.esribulgaria.com

Canada
www.esricanada.com

China (Beijing)
www.esrichina-bj.cn

China (Hong Kong)

www.esrichina-hk.com

99526
CCI 20M03/05/tk

Place ESRI business partner or distributor address here.

Regional Offices

ESRI-Minneapolis

651-454-0600 ESRI-Boston

978-777-4543

ESRI-St. Louis
636-949-6620 ESRI-Philadelphia

610-644-3374

ESRI-New York City
212-349-3700

ESRI-Washington, D.C.
703-506-9515

ESRI-Charlotte
704-541-9810

ESRI-Denver
303-449-7779

ESRI-San Antonio
210-499-1044

International Offices

Finland Italy Romania
u www.esri-finland.com www.esriitalia.it WWW.ESIiro.ro
France Japan Singapore

www.esrifrance.fr WWW.esrij.com WWW.€srisa.com

Spain
WWW.ESri-es.com

Korea

Germany/Switzerland
www.esrikr.co.kr

www.esri-germany.de
www.esri-suisse.ch
Sweden

Netherlands
www.esri-sweden.com

Hungary www.esrinl.com

www.esrihu.hu

India
www.esriindia.com

Indonesia/Malaysia
62-21-527-1023
603-7874-9930

respective trademark owners.

Poland
www.esripolska.com.pl

Portugal
www.esri-portugal.pt

Copyright © 2005 ESRI. All rights reserved. ESRI, the ESRI globe logo, the ArcGIS logo, ArcMap, ModelBuilder, ArcGIS, ArcView, Arckditor,
Arcinfo, @esri.com, and wwuw.esri.com are trademarks, registered trademarks, or service marks of ESRI in the United States, the European
Community, or certain other jurisdictions. Other companies and products mentioned herein are trademarks or registered trademarks of their

Thailand
www.esrith.com

United Kingdom
www.esriuk.com

Venezuela
WWW.esriven.com

FGSA )

No. GS-35F-5086H

Printed in USA



S BF gm fur gmin i giw o

IEEE BE - i 2] uf AW
i d +dl) m ARAF - — |
ammiean s TN E W e e

i

I

A I AT -—

— — T
LA =1F S e T 2

-
b o e P B Bbiaria 5 BT
yu Ay I

[y mmsen w598 F v ey e g 1
———

e

5
BEEE- Bl # 4 EeEE sl &%
" H . ]

:-,." - D L i L 5 g i T
= e T e .
L1 - - | LI | ] ]
ey |y o a | O] SR Sl
Routing

ArcGIS Network Analyst

Routing, Closest Facility, and Service Area Analysis

Model Real-World Networks

Rail line Local street

om Exit points
B = e e e R
[ = *f e A VG T =0
- e T e e— |
Routing = 2 . - m = 5
".:-'\:':-\-: . :::. '\__:.r. =+
! ! . 9. ] b j
e Multipoint Routing Az 2| )
oy & -, .
e Traveling Salesperson e i : B v 24
_ : o — - fl v Ramp
e Time Windows % . ol
. . T I ey y ":. o ¥ -
and Service Time = = 7| Bus stop
F::I,",::T:_:..I' L0
Supported on Stops S8 £ ) ki 18 3 _I
. Cmo=e
Routing With ModelBuilder | /e s K — -
AT — =i
P Ll ee ] e el e Dol
it fpus = [0 | s (T T O s = [ G| o
hdda B =~ [dfr  JAeDw aLnxcdesCiens S
i T B
- ] | i i | ] o !
Il:l y ! |
5 Al E e -. Bus line
¥ Lawe i II | T ko @ "l 1
L 5 B L , . '.
I:.l [..\, * T | E -'_."'u
'_al e : } a
i b (L
B 5 gt I Service Areas
e e ‘3' | :
- 9 "
2y | |
L)
ST -
&_?_:'_‘ i
- 1". __*Ii i B ok |.--:--:+--|-t ek o —
- .l_ _._._:--""-F | e - T A ] o I N
— | i'_ﬁ‘_ CFME " =0 mo #faur o JAGOW |G GER e E oL
- _J o it S | ! in
o .| ! I'\-. .-! 1 NE
Tovr e 200100 e

Service areas

e Complex Polygon Generation

e Honor Network Attributes

Including Restrictions and Barriers

e Drive Time
e Multiple Rings
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Bus station

ArcGIS Network Analyst incorporates an advanced connectivity model that can represent real-world
scenarios such as complex multimodal transportation networks. This enables users to efficiently model
multiple forms of transportation across a single data set by using points of coincidence, such as rail
stations or bus stops, that form the linkages between several different forms of transportation.

This is a more accurate representation of the real-world integrated transportation networks and
supports the complete transportation modeling needed to model the real world.

These multimodal networks allow organizations in both the public and private sectors to better
perform transportation planning analysis and accessibility modeling. End user services, such as trip
planners, can easily be created that combine multiple forms of transport such as rail and bus.

For example, a regional transportation authority can establish a trip planner that shows passengers
how to utilize light rail, bus line, subway, and other networks.

Developers can build custom solutions using Network Analyst and deploy their solutions on top of
ArcGIS Desktop, ArcGIS Engine, or ArcGIS Server.

Developers can also add their own custom network solvers. This allows the powerful Network Analyst
and rich attribution to be used in custom ways to generate transportation solutions.

Freeway

Multimodal Network Support

Rail station

Bike path

Closest facility

e Fixed and Mobile Asset Routing
* Emergency Response

In normal situations, the
incident response is fastest
from the south facility.

e To and From Facility
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Closest Facility

In the event of a traffic jam on the bridge (dynamic barrier), the incident
response is fastest from the north facility.

Overview Route Map With Directions
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ArcGIS Network Analyst

To learn more about ArcGIS Network Analyst or to request
evaluation software, visit www.esri.com/networkanalyst.




