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1.0 Executiv&ummanand Introduction

This reportlescribes the efforts and outcomes of a project begun in April 2017 and concluded in

July 2019 to develop dynamic traffic assignment (DTA) todlsd&egional Trangptation

Commission (RTC) of Southern NeviddaDTA models cover the RTC Regional Damnand
(TDMmodel 6s entire model i thgCitga llmsaVegashaCitgad, whi c h
North Las Vegashe City of Hendersorhe unincorporated Clar€ounty areas within the Las

Vegas Valleyand the core of Boulder Cit€aliper Corporaton, the developers of the software
platforms TransCAD and TransModeler on which the models arerdatdd two DTA models

for the RTC:

One DTA modesinplemented in TransDNAa mesoscopic DTA buoih the TransCAD

platftormand leveraging much ofttea me dat a and geography that
TransCAD travel demand madghis mesoscopic Ordvidesa rapid DTA for regioswide
applicationgor which operational fdelity and accuracy can be sacrificed for quicker

responses to longeange or more planingoriented decisicmaking.

The second DTA modghplemented in TransModeler andses higfidelity microscopic
traffic simulation to model traffic flow througihthe regionThis microscopic Difare
reliably and accurately address operationalconcerngredicing operatingcapacity and its
influence on congestion patterns and, consequently, routes.choice

Both DTA modalincludeevery street that is included the RTC planning modedit many

additional streets are added to the microscopi@ln TransModeler in orderdapture the

effects of all signalized intersections in the region, without which traffic models of all kinds risk
underestimating travehties and delays on arterialBTA scenarios were developed for the AM
peak (6:00 AMd 9:00 AM)and PM peak(1:00 PMd 6:00 PM)periods

The DTA model was calibedtto verifythatt he model 6s trip patterns (
of departure timesdeflected historical traffic countdatan d v al i dated to verif\
smulated travel timesiatched closely witheasuredravel times and speedshis report details
the steps taken and assumptions made in the development of the DTA\brieltiedescribes
the calibratiormethodsreports the validation resulemd illustrates how to use the madel
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2.0 ModelDevelopment

TheDynamic Traffidssignment (DTpdelin TransModelevasdevelopedfromthe inputdata
describedbelow. Thelare-level road networkwasfirst developedalmost entirely from scratch
usinghighresolution aerial imagergs a guide Centroids and centroid connectors were imported
from the regionatravel demand mod€Ir'DM to ensure consistencythe IDs ofraffic analyss

zone (TAZ) centraithat serve as the origins and destinations of trips generated bR fheC 6 s
regional travel demand modélhe common TAZ and centroid reprgation ighe primary link

between the travellemandand DTAmodels and allows for theady sharingof trip matrices.

The highly accurate road network was subsequently exported to create a line layer for TransDNA
that included fields describing lefind rightturn bay lengths and their number of langse
development of the TransModeler dataeas described in the remainder of this section.

2.1 DataSources

A variety of data are required to build DTA models. At a minimum, these data include aerial
imageryto build the geography and geometry of the street network, signal timingvdtita
which to smulate the operations of signalized intersections, and traffidgmesd data by short
time interval to calibrate the modelGeneral Transit Feed Specification (GTFS) ety beused
to import transit route information into the moG¢hertypes of dda, such adetailed traffic
counts andravel time measuremenase usedfor validating the modelThe DTA model for the
RTGwas developed from the following data sources:

A Aerialimageryfreely available from web map services like Google
A Signal timingprovided by the RTC

A Traffic count datgrovided by the RTC

A Speed datafrom INRIX

A Google travel times

A GTFS data

2.2 Model Design

TransModeler, in which tBhd Amodelwasdeveloped,and TransCADNn which theegional TDM
is built, shara common representatioharigins and destinations, both in the form of TAZ IDs
This common identification of trip origins and destinaiioms trip matrices generated by the
TDM to le used as input tthe DTA modehnd simulated

The DTAnodelincludes every street that istheregional TDMlanning modehetwork Many
other streets were addesb that allsignalized and other major intersectithra could be
discerned from aerial imagery were included

In addition taheiruse as a reliable traffic model for traffic imgaassessmenhdre are other
substantial benefit®e DTA modslthat are worth merdning TheDTAm o d eskographic
Information Systerts(§ and reldional database platform mak#he model a powerful, lane
levelrepository oftraffic data. Specificallythe model can be used as a database to store and

Page?2 Model Development



update geographic and geometridanmation. Additionallythe model can also serve asignal
timing inventory fothe RTQegionto complement the tools that the Freeway & Arterial System of
Transportatin (FAST) maintaifsnally, bhe platform also provides an integrated GB

modelhg environment that can be leveraged to visualize scenarios &dlitate public and
stakeholder involvement in the project evaluation process.

2.3 StreetNetwork Developant

The geographic line layer representing tbhad network ira TDMin any planningsoftware

platformcan beused to generate greliminarysimulation database in TransModekéence, the
planning network forth e TCds mod e | i n Tr asouscEfArRreatm the a pot en
simulation database for the DTA modweveryoad editing and network development tools in
TransModeler have made it cestective to develop networks for entimgetropolitan areaby

hand over higkresolution arial imagery a process that lends itself to other important network
development tasks, such as identifying bus and HOV lanes and signalized intersections that may
not be in the planning networkhe simulation database for thedRilanning region was thus

created. Additbnal streets were added to cover all signalized intersections that were identifiable
in the imagery. Other tools, such as Google Earth and Google Street View, were used to confirm
important geometric details suahlane utilization and turn prohibiti@isntersections.

TransModeleprovidesbuiltin access taveb mapserviceshat allow map contensuch as

Google Maps, Google Satellite, OpenStreetMap, and USGS Topographict¥bps

downloaded automatically tdvé map windowAerial imagery from theseeal-based sources
wasused to determine roadway, intersection, and interchange geometry. Admsteuctiowas
visible in the imagery or roadway projects were known or suspected to have occurred in recent
years, tstorical imagery or other welbbased sourcewere used to determine 2015 geometry.

At the conclusion of the development of the street netaraokcheckingoutinesn

TransModelewere usedto scanthe databasefor common coding erroiBhis ensured thdtere

were no missing lane connectionsgcessarilghort segments, errors in intersection or

roadway geometryOt her coding errors were encountered
development andhe calibrationof the modeprogressed.

2.3.1 Geometric Detai

Very little geometric detail is spared theDTAmodel A point of emphasis ihe moded s

development waw achievea highly accurate representation of intersectioape and

dimension whi ch to a | arge degneer gopertiaggapariaynn i nt er
addition to the gemetric shapes (e.g., horizontal curvatures) of intersecting streets, effort was

made to accurately represent turn bay lengths, lane widths, turn lane channelization, vehicle
trajectories through intedions, and other geometric elemdsitpure2-1 and Figure2-2

demonstrate theeVel of detail in the model atvo locationsnthe RTC region
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Figure2-1. Interchange at15 and W. Flamingo Road

Figure2-2. A pair of roundabout along NTown Center Drive
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