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Welcome to the Greater Phoenix Area



About the Phoenix Metropolitan Area

ÅPopulation of 4.28 million

ï12th most populated metropolitan area in the country

ÅThe City of Phoenix is the 5th largest in the U.S.

ÅPhoenix is the most populated capital city in the U.S.

Å8 cities in the area have 100,000+ people

ïPhoenix

ïMesa

ïTempe

ïGilbert

ïChandler

ïPeoria

ïScottsdale

ïGlendale



Light Rail Transit

ÅLight Rail service began in December 2008

ÅStarter line ~20 miles long 

ÅServes West Mesa, North Tempe, and Central Phoenix

ÅAdditional lines being planned for the future

Å Important service stops
ï Arizona State University

ï Mill Avenue Shopping district

ï Sky Harbor Airport

ï Professional Sports Facilities

ï Phoenix CBD



Plan for Future Light Rail Corridors



Metropolitan Planning and Modeling Challenges

ÅUrban sprawl 

ïResidential areas sprouting along the edges

ÅHeavy congestion during peak hours

ïSerious environmental and quality of life implications

ÅRating Corridor Performance

Å Incorporating multiple modes of transportation

ï Interaction between highway and transit networks

ïModeling the addition/presence of a new mode

ÅSimulation run times in large metropolitan areas are 

prohibitive



Specific Challenges to the Phoenix Area

ÅLarge regional scale

ïHigh run times and computational effort required

ïProvision of regional transit services 

ÅHigh population of seasonal residents

ÅMountain preserves and parks interspersed

ÅShared borders with Native American Reservations



Project Objectives

ÅTo implement TRANSIMS for a large scale region with a 

multi-modal network

ÅTo apply TRANSIMS for operational analysis of a multi-

modal corridor

ÅTo develop documentation to aid the TRANSIMS user 

community

ÅThis project aims to apply TRANSIMS as a tool to 

overcome two challenges:

ïMicrosimulation on a large scale network

ïMicrosimulation in a multi-modal environment 



Project Phases

ÅPhase I: Network and Input Database Creation

ïBuild a highway network

ïBuild a transit network

ïDemand from Maricopa Association of Governments 4-step model

ÅPhase II: Calibration and Validation of Router/Microsimulator

ïRun Router/Microsimulator to convergence

ïValidate simulated traffic

ïValidate simulated transit ridership

ÅPhase III: Simulating Demand and Network Dynamics

ïUse validated network from phases I and II

ïApply PopGen synthetic population generator 

ïApply TRANSIMS activity generator/scheduler



Summary of Completed Project Tasks 

ÅHighway Network 

ÅTransit Network

ÅSubarea selection and creation

ÅOrigin-Destination matrices applied

ÅCreation of time-of-day distributions by purpose

ÅSimulation process completed

ïRouter Stabilization

ïMicrosimulation Stabilization

ïUser Equilibrium

ÅSeveral Chapters of TRANSIMS Documentation

ÅRouter/Microsimulator validation in progress



The Highway Network



Highway Network Inputs 

* All Input Data provided by Maricopa Association of 

Governments

Å1,995 Internal TAZs

ïArea type ranging from 1-5, 5 being most rural

Å11 External TAZs

ïAll area type 5

Å10,436 Nodes

ïFirst 11 correspond to external zone centroids

Å13,210 Links

ï40% of these are one-way links



Input Highway Statistics



Highway Network Parameters & Results 



Activity Location Zone Assignments

ÅAll Activity Locations are assigned a zone

ÅZone assignments based on proximity to centroid

ÅAreas of Phoenix where no major roadways exist

ïMountain preserves

ïBorders with Salt River-Pima and Gila River Reservations

ÅMany Phoenix-area TAZôs not allocated any Activity 

Locations

ïResult: failure to process trips to/from those zones

ÅActivity Location file was enhanced manually

ïZone allocations of some activity locations were re-assigned

ÅPython Script created to automate this process



Traffic Analysis Zones

Zone 

assignment of 

activity 

locations based 

on proximity to 

highway link



The Regional Transit Network



Transit Network Inputs 

Å225 Routes

ïBus, Express Bus, and Light Rail

Å7 transit time periods

ïService runs from 4:00 am to 11:00 pm

ïAM Peak from 6:00 ï9:00 am

ïPM Peak from 3:00 ï6:00 pm

ÅDwell Times

ï20 seconds for all Bus Routes

ï10 seconds for all Express Bus and Light Rail Routes

ÅñTIMEò and ñSPEEDò between transit stops are 

calculated within TRANSIMS



Input Transit Statistics



Transit Network Parameters & Results 



U-Turns in Bus Routes and ñMust Stopò Warnings

ÅWhen bus reaches its last stop, turns around to continue 

in opposite direction

ïResult: Route Node file contains the same node number twice in 

succession

ïError Returned: No Lane Connectivity from Node X to Node X

ïRoute Node file enhanced 

ïThe node at the end of the line is listed only once

ÅBus routes that travel on freeways

ïNo bus stops on freeways in Route Node file

ïWarning Returned: Route X must stop on link Y

ïDoes not seem to interfere with network creation



Current 20-Mile Light Rail Line



Light Rail Specifications 

ÅMust identify rail in the input link file

ÅMust identify rail in the input route header file



Light Rail Subarea Creation

ÅThe MAG region is a very large scale area

ïMicrosimulation best done for the specific area of interest, i.e., 

the Light Rail Corridor

ÅA 5-mile buffer deemed appropriate to capture the 

market of the Light Rail line

ÅSubarea creation process:

ïCreate a 5-mile buffer around the existing 20-mile Light Rail Line 

and its planned extensions

ïExpand the buffer to include the extents of any TAZs that lie 

partially within the buffer

ÅThis step was done to avoid trip assignment issues involving zones only 

partially in the subarea 



Example of Expanding the Buffer

5-mile Buffer Subarea



Future Planned Extensions

Northwest 

Extension 

and Mesa 

Extension are 

being 

considered



Light Rail Buffer: Existing and Future



Origin-Destination Matrices

ÅO-D matrices provided by MAG

ï24 hr Drive Alone 

ï24 hr HOV

ïLocal Bus Peak & Off Peak

ïExpress/Rapid Bus Peak & Off Peak

ïLight Rail Peak & Off Peak

ï24 hr Light, Medium, and Heavy Truck

ÅPurpose distributions created from MAG-provided data

ïASU ïHBO

ïHBU ïNHW

ïHBW ïNHO

Note: Express/Rapid Bus only included HBW trips



Origin-Destination Matrices

ÅResult: 26 O-D Matrices entered into TRANSIMS

ïEach has specific mode and purpose

ÅMatrices are zone-to-zone trip tables

ÅTRANSIMS does not accept fractional trips

ïBucket Rounding was applied to each matrix to avoid loss of 

trips

ÅResults of Convert Trips

ï15,092,164 Trips

ï14,910,781 Vehicles

ÅConvert Trips Run Time = 18 minutes



Time-of-Day Distributions

ÅTime-of-day distributions created from NHTS 2009 Data

ÅDistributions by purpose

ïNHTS trips were categorized to match MAG model trip purpose 

labels

ÅOne time-of-day distribution specifically for truck trips

ÅSmoothing time distributions:



Smoothed Time Distributions
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Simulation Process



Router Stabilization Process



Router Stabilization

Å15 iterations of the process are run

ï1st Router Run: About 1,808,000 Problems

ïProblems are eliminated by 15th iteration

ÅMajority of Router Problems are ñTime Scheduleò 

Problems

Å Initial Router Run Time = 12 Hours (single core Dell 

Inspiron D630 laptop)

ÅEntire Router Stabilization process run time = 20:55:38



Router Stabilization Parameters

ÅRouter ÅPlan Select



Microsimulation Stabilization Process



Microsimulation Stabilization

Å10 iterations of the process

ÅEntire Microsimulation 

Stabilization process run 

time = 6:25:04

ÅFirst Microsimulator Run 

returned 3,065 problems

ïMajority were departure time 

problems

ÅSubarea Plans

ïNeed to ensure that the 

external offset length in 

Subarea Network is sufficient

ÅMicrosimulator Parameters



User Equilibrium Process



User Equilibrium

ÅProcess was established similar to the White House Area 

Transportation Study

Å10 iterations of the process

ÅEntire User Equilibrium process run time = 42:37:34

ÅLinkDelay.exe

ï Inputs are subarea link delay and average link delay from region

ïOutput is a regional average link delay



Validation in Progress

ÅFirst validation revealed problems with the network

ïAll previously listed information on simulation processes could 

change with new network enhancements implemented recently

ÅMost recent validation: traffic volumes under-estimated



Validation in Progress

ÅJust received more 

accurate and complete 

validation file from MAG

Å In the meantime, 

checking network 

connectivity and making 

enhancements

ïDummy trip file from 

Activity Location 1 to all 

other Activity Locations

ïEntered into router and 

then Arcview Plans


