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1.0 Executive Summary and Introduction 

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

July 2019 to develop dynamic traffic assignment (DTA) tools for the Regional Transportation 

Commission (RTC) of Southern Nevada. The DTA models cover the RTC Regional Travel Demand 

(TDM) modelõs entire modeling domain area, which includes the City of Las Vegas, the City of 

North Las Vegas, the City of Henderson, the unincorporated Clark County areas within the Las 

Vegas Valley, and the core of Boulder City. Caliper Corporation, the developers of the software 

platforms TransCAD and TransModeler on which the models are built, created two DTA models 

for the RTC: 

One DTA model is implemented in TransDNA, a mesoscopic DTA built on the TransCAD 

platform and leveraging much of the same data and geography that drive the RTCõs 

TransCAD travel demand model. This mesoscopic DTA provides a rapid DTA for region-wide 

applications for which operational fidelity and accuracy can be sacrificed for quicker 

responses to longer-range or more planning-oriented decision-making. 

The second DTA model is implemented in TransModeler and uses high-fidelity microscopic 

traffic simulation to model traffic flow throughout the region. This microscopic DTA more 

reliably and accurately addresses operational concerns, predicting operating capacity and its 

influence on congestion patterns and, consequently, route choices. 

Both  DTA models include every street that is included in the RTC planning model, but many 

additional streets are added to the microscopic DTA in TransModeler in order to capture the 

effects of all signalized intersections in the region, without which traffic models of all kinds risk 

underestimating travel times and delays on arterials. DTA scenarios were developed for the AM 

peak (6:00 AM ð 9:00 AM) and PM peak (1:00 PM ð 6:00 PM) periods. 

The DTA model was calibrated to verify that the modelõs trip patterns (e.g., temporal distribution 

of departure times) reflected historical traffic count data and validated to verify that the modelõs 

simulated travel times matched closely with measured travel times and speeds. This report details 

the steps taken and assumptions made in the development of the DTA models, briefly describes 

the calibration methods, reports the validation results, and illustrates how to use the models. 
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2.0 Model Development 

The Dynamic Traffic Assignment (DTA) model in TransModeler was developed from the input data 

described below. The lane-level road network was first developed almost entirely from scratch 

using high-resolution aerial imagery as a guide. Centroids and centroid connectors were imported 

from the regional travel demand model (TDM) to ensure consistency in the IDs of traffic analysis 

zone (TAZ) centroids that serve as the origins and destinations of trips generated by the RTCõs 

regional travel demand model. The common TAZ and centroid representation is the primary link 

between the travel demand and DTA models and allows for the ready sharing of trip matrices. 

The highly accurate road network was subsequently exported to create a line layer for TransDNA 

that included fields describing left- and right-turn bay lengths and their number of lanes. The 

development of the TransModeler database is described in the remainder of this section. 

2.1 Data Sources 
A variety of data are required to build DTA models. At a minimum, these data include aerial 

imagery to build the geography and geometry of the street network, signal timing data with 

which to simulate the operations of signalized intersections, and traffic count/speed data by short 

time interval to calibrate the model. General Transit Feed Specification (GTFS) data may be used 

to import transit route information into the model. Other types of data, such as detailed traffic 

counts and travel time measurements, are used for validating the model. The DTA model for the 

RTC was developed from the following data sources: 

Á Aerial imagery freely available from web map services like Google 

Á Signal timings provided by the RTC 

Á Traffic count data provided by the RTC 

Á Speed data from INRIX 

Á Google travel times 

Á GTFS data 

2.2 Model Design 
TransModeler, in which the DTA model was developed, and TransCAD, in which the regional TDM 

is built, share a common representation of origins and destinations, both in the form of TAZ IDs. 

This common identification of trip origins and destinations allows trip matrices generated by the 

TDM to be used as input to the DTA model and simulated. 

The DTA model includes every street that is in the regional TDM planning model network. Many 

other streets were added so that all signalized and other major intersections that could be 

discerned from aerial imagery were included.  

In addition to their use as a reliable traffic model for traffic impact assessment, there are other 

substantial benefits to DTA models that are worth mentioning. The DTA modelõs Geographic 

Information System (GIS) and relational database platform make the model a powerful, lane-

level repository of traffic data. Specifically, the model can be used as a database to store and 
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update geographic and geometric information. Additionally, the model can also serve as a signal 

timing inventory for the RTC region to complement the tools that the Freeway & Arterial System of 

Transportation (FAST) maintains. Finally, the platform also provides an integrated GIS-3D 

modeling environment that can be leveraged to visualize scenarios and to facilitate public and 

stakeholder involvement in the project evaluation process.  

2.3 Street Network Development 
The geographic line layer representing the road network in a TDM in any planning software 

platform can be used to generate a preliminary simulation database in TransModeler. Hence, the 

planning network for the RTCõs model in TransCAD was a potential resource for creating the 

simulation database for the DTA model. However, road editing and network development tools in 

TransModeler have made it cost-effective to develop networks for entire metropolitan areas by 

hand over high-resolution aerial 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 network. The simulation database for the RTC planning region was thus 

created. Additional 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 such as lane utilization and turn prohibitions at intersections. 

TransModeler provides built-in access to web map services that allow map content such as 

Google Maps, Google Satellite, OpenStreetMap, and USGS Topographic Maps to be 

downloaded automatically to the map window. Aerial imagery from these web-based sources 

was used to determine roadway, intersection, and interchange geometry. Where construction was 

visible in the imagery or roadway projects were known or suspected to have occurred in recent 

years, historical imagery or other web-based sources were used to determine 2015 geometry. 

At the conclusion of the development of the street network, error-checking routines in 

TransModeler were used to scan the database for common coding errors. This ensured that there 

were no missing lane connections, unnecessarily short segments, or errors in intersection or 

roadway geometry. Other coding errors were encountered and corrected as the modelõs 

development and the calibration of the model progressed. 

2.3.1 Geometric Detail 

Very little geometric detail is spared in the DTA model. A point of emphasis in the modelõs 

development was to achieve a highly accurate representation of intersection shape and 

dimension, which to a large degree govern an intersectionõs or interchangeõs operting capacity. In 

addition to the geometric 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 intersections, and other geometric elements. Figure 2-1 and Figure 2-2 

demonstrate the level of detail in the model at two locations in the RTC region.  
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Figure 2-1. Interchange at I-15 and W. Flamingo Road 

 
Figure 2-2. A pair of roundabouts along N. Town Center Drive  






















































































































