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1.INTRODUCTION AND PURPOSE

1. INTRODUCTION AND BACKGROUND

This report describes the development and updates of the Georgia Statewide Travel Demand
Model (GSTDM), which has been done by the Georgia Department of Transportation (GDOT)
Office of Planning and its consultant, HNTB Corporation (hereinafter referred as “the model
development team”). This report is intended for readers who have a basic understanding of travel
demand modeling concepts. The model is Version 1.0 dated June 2019 with a base year of 2015
and forecast year of 2050.

1.1 WHAT IS TRAVEL DEMAND MODELING?

Travel demand modeling is an essential component of transportation planning process for
defining future policies, goals, investments, and designs to prepare for future needs to move
people and goods to various destinations.

Regional or statewide travel demand models (TDMs) provide the scale needed to analyze the
benefits of transportation investments. The critical questions surrounding any transportation
investment include not only “Where is a facility needed?” but also “When and why is a facility
needed?” These questions can be answered through the regional perspective provided by
larger-scale TDMs. The process of travel demand forecasting uses what we know about the
existing world to predict what conditions will be like in the future. It is a projection based on
empirical data and foreseeable circumstances.

Most TDMs utilize a traditional four-step approach to estimate travel demand and patterns, how
many trips will be generated, where they are going, what modes they are using, and which
routes they will use. In the broadest sense, the TDM consists of three elements: model inputs, a
series of modules conducting mathematical procedures, and model outputs.

1.1.1 Model Inputs

Model inputs are based upon the roadway system, land use, and demographic and
socioeconomic (SE) data. SE data, such as population, household, and employment by
industry, represents land use. Future year projections of SE data are based on existing land
uses including land development, as well as statewide or regional forecasts of population,
household, and employment. Future year forecasts also considered planned major
transportation improvements, including roadway capacity improvements and multi-model
transportation improvements.

1.1.2 A Series of Mathematical Procedures

TDMs ultimately forecast future traffic demand using four steps: 1) trip generation, 2) trip
distribution, 3) mode choice, and 4) trip assignment. It is called the “four-step approach” or “four-
step model” which is the most common method used in the United States. This is an aggregate
sequential process with four basic steps:

1. Trip Generation — How many trips will be made?

2. Trip Distribution — Where will the trips go?

3. Mode Choice — What modes of transportation will the trip use?
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4. Trip Assignment — What routes will the trips take?

Figure 1-1 illustrates the standard four-step modeling process, highlighting typical major input
data elements, model components, and model outputs.

Figure 1-1: Four-Step Modeling Process

Model Inputs

Transportation Network Characteristics Socioeconomic Data

\ 4

Travel Demand Model
w 1. Trip Generation —How Many Trips?

— 2. Trip Distribution — Where are they going?

=Y m 3. Mode Choice — What mode are they using?
@' ()
jt 4. Trip Assighment — What route will they use?

.

TAYAYA

Model Qutputs

Transportation network with forecasted

volumes and other metrics Identify deficiencies and prioritize projects

1.2 GEORGIA STATEWIDE TRAVEL DEMAND MODEL (GSTDM)

The purpose of the GSTDM is to develop analysis tools that have the capacity to analyze the
impact of the modal diversion for people and goods, major changes in land use and economic
policies, and alternative modes of person travel. The model also provides for the analysis of the
impact of future transportation infrastructure investments and strategies. The model may also be
used to assist with future Metropolitan Planning Organization (MPO) model updates, to test
various project/corridor alternatives, and to update the Georgia Department of Transportation
(GDOT) statewide transportation plans (SWTP). The GSTDM can provide external travel for the
MPO models and forecast future travel demand both in pass-through and internal-external
travel. It can assist with assessing the impact of large-scale corridor improvements such as
interstate widening, construction of new facilities, and so on. It can also help perform policy level
analysis such as freight diversion analysis between truck and rail and analysis of toll facilities.
The model was developed based on the most current data sources available at the time. The
current model is limited by the existing data available for long-distance travel especially internal
to external travel but can be enhanced as more data become available.
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It should be noted that the GSTDM is not appropriate for the analyses listed below, and
particularly for travel within MPO model areas. The individual MPO models should be used for
these types of applications.

o Detailed personal and vehicle travel patterns and demands within MPO areas

o Identification of future bottlenecks within MPO areas

e Detailed intermodal freight movements within MPO areas

Additionally, GSTDM outputs should not be used directly for
o Estimation of peak hour design traffic volumes
o Evaluation of operational improvements
e Determination of project logical termini

1.3 MATERIALS AVAILABLE FOR QUICKLY USING THE GSTDM

A step-by-step reference guide is developed to enhance understanding for the general planning
needs of transportation analysts using GSTDM.

1.3.1 User Guide

This document outlines step-by-step guidance to perform model runs using GSTDM. The
GSTDM is implemented in Cube platform, a software that includes modes of transportation to
create a multimodal travel demand forecast. This User Guide provides steps to open the model
interface, check the model variables, run the model scenarios, and check input and output files.
The User Guide is for users who are familiar with Cube and have a basic understanding of
travel demand models. The User Guide is provided in Appendix A.

1.3.2 Quick Reference Guides

Quick Reference Guides have been developed for users who do not need to perform travel
demand model runs but are interested to explore or use the model input and output network
data. The Quick Reference Guides provide step-by-step instructions for users to open the input
and output networks in Cube and ArcGIS/ArcMap to assess the data. Quick Reference Guides
are provided in Appendix B.
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2.UPDATES AND ENHANCEMENTS

2. UPDATES AND ENHANCEMENTS

The first version GSTDM was previously completed in 2010, with the base year 2006 and
forecast year 2040. With the availability of additional data, specifically the 2010 Decennial
Census, the base year for the model validation and calibration was updated to the year 2010.
From 2013 to 2016, few revisions were made to the base year 2010 network and the future year
2040 network, including updating 2040 E+C network with the latest project list. A peer review'
was conducted in September 2012 to assess this initial version of the GSTDM. The peer review
set the stage for many of the updates and enhancements that have been applied to the
GSTDM. The enhancements were implemented as the 2010 base year model was updated to
2015 and forecast year was updated to 2050. These updates and enhancements were intended
to meet the emerging need for a newer version of the model that can reflect the most current
travel conditions and support many other planning activities within GDOT and other planning
agencies.

This chapter includes two major components: 1) the base year 2015 and forecast year 2050
update and 2) the 2010/2040 GSTDM enhancements based on the 2012 the peer review

recommendations. Figure 2-1 represents the model version changes since 2010 and includes
the time periods when the update activities were performed.

Figure 2-1: Model Version Changes and Timeframe

Calendar )
Official 2006/2040 2010/2040 2015/
Version o

lolsl5/A] © 2010/2040 * 2010/2040 Enhancements 2015/2050
2040 Development = STIP Updates Development
DEV?WPWent * Major Updates * Minor Updates Enhancements
Timeline *» Peer Review (2012) Major Updates

The first subsection below summarizes the recommendations of the peer review. The
subsequent subsections summarize updates and enhancements related to the roadway
network, TAZs, base year, freight, and other components. The updates and enhancements are
further discussed in relevant chapters of the report.

" Federal Highway Administration. Georgia Department of Transportation (GDOT). Statewide Travel Model Peer
Review Report. TMIP Report FHWA-HEP-13-031, September 2013.
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2.UPDATES AND ENHANCEMENTS

2.1 SUMMARY OF PEER REVIEW RECOMMENDATIONS

Travel Model Improvement Program (TMIP) provides assistance to fund a peer review for state
DOTs and planning agencies by inviting expert peer review panel to better inform the agencies
travel demand model and provide expert comments on the model’s state of the art and practice.
GDOT Statewide Travel Demand Model peer review was conducted in September 2012. The
goal of the peer review included identification of model deficiencies, recommendations for model
enhancements, and guidance on model applications.

Table 2-1 below lists all the recommendations that resulted from the peer review along with their
current status as of the release of the 2015 version of the GSTDM. The table notes whether the
peer review recommendation was applied during the 2015 model update or not. Text following
the table describes each recommendation and its application in further detail. Also see
Appendix C for a scorecard that details, in even more depth, the various GSTDM component
recommendations.
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Peer Review Panel Recommendations on

2006/2040 Georgia Statewide Travel

2.UPDATES AND ENHANCEMENTS

Table 2-1: Peer Review Recommendations and Status

Corresponding Improvements that have been done in the post 2010/2040 GSTDM enhancement
and the current 2015/2050 GSTDM update

Demand Model (GSTDM)
Identify intent and objectives for model application:

The truck model was updated to include non-freight trucks, the model specification was simplified as suggested in the peer review, and the mode choice

TRANSEARCH forecasts

1) The statewide analysis needs include truck demand, Yes . . . . . .
. . routine was updated to be more responsive to changes in relative competitiveness between the truck and rail modes.
long-distance travel, and long-range planning.
Identify intent and objectives for model application: Pavement preservation is likely to be considered during operational analysis. High- speed rail has not been implemented in Georgia yet. The toll roads
2) The key policies in the model should include pavement | No currently are all in the Atlanta region and toll models usually utilize the time of day and peak direction, which requires more detail than available in the
preservation, high- speed rail, and toll roads. statewide model.
Identify intent and objectives for model application:
3) The complex and important behavior should include Yes | The truck model was updated, the long-distance trip rates were also updated to use travel distance rather than time.
trucks, non-resident travel, and intercity travel.
The model documentation describes in detail the updates and enhancements applied in the GSTDM. It was improved by creating a general brochure, quick
users guide, and the present model validation report.
Short Term The brochure was created to provide general planners and GDOT management an overview of the GSTDM, including the model purpose, input data, model
(one totwo | Improve model documentation Yes | process, model outputs, and model applications.
years) A quick user guide was developed for transportation planners who are not familiar with travel demand models. The user guide provides instructions on using
CUBE or ArcGlS for opening the input and output networks as well as outlines the steps to run the model from Cube.
The present model validation report for the 2015 update includes more details on the data source, data processing, and model validation performance.
The 2015 GSTDM has further validated individual model components as the peer review suggested. Details of the validation are provided in Chapter 8 of this
Further validate individual model components Yes | documentation. Specific recommendations that were applied included: validation of distribution based on CTPP/ACS district-to-district origin-destination
(OD) flows, comparison via OD scattergrams, and validation of the truck model after reducing its over-specification.
T . . The catalog was simplified via flow chart revisions and removal of unnecessary keys. SE data category reconciliation simplified model inputs (see Chapter 4).
Simplify and streamline the model where possible Yes . . . o e e . . oo
The freight trip generation and distribution specification were simplified as the original was considered over-specified based on the data at hand.
) . REMI region information was included in the input network and output results to improve an efficient process to compare model inputs to REMI data and to
Integration with REMI Yes - .
summarize model outputs by REMI regions.
Review NCHRP 08-84 Rural and Long-Distance Travel Yes Long -distance was originally defined as trips with travel time more than 75 minutes. It was redefined based on the distance of 50 miles. The long-distance
Parameters for Statewide Models trip rates were reviewed and re-estimated using the 50-mile threshold.
In the 2015 update, the input network has been greatly expanded to include minor arterials and above. Interchanges along all interstates have been
Examine balance of network detail and TAZ detail Yes | reviewed and updated to the base year condition. TAZ boundaries have also been updated to accommodate the improved input network. SE data has been
reconciled to use the NAICS categories and streamlined to four categories. Detailed statistics for all the updates are provided in Chapters 3 and 4.
This was not undertaken given available time and budget, but eventual acquisition of ATRI data may enhance the non-freight components that were added
Incorporate FAF and ATRI data No | to the model. Currently, the approach used was to borrow from the examples in other states such as Wisconsin and Mississippi. FAF data is an alternative to
TRANSEARCH and may be considered in the next major model update.
Mid Term The geographic based over-specification that included use of three separate sets of generation rates and distribution friction factors for Georgia I-I, Georgia
(three to five . e e . — neighboring I-E/E-I, and Georgia — distant state |-E/E-l was removed. Instead, a simplified specification based on 2013 TRANSEARCH tonnage to
Investigate over-specification in the freight model Yes . . . . . . . .
years) employment for all geographies was used for the current freight model. Outliers were also kept but were handled via special generator functionality. Details
are provided in Chapter 5.
. . . . . At the time of the 2012 peer review, ARC model was a 4-step model; however, in 2016 it was upgraded to activity-based model (ABM). There are still
Consider two-way integration with the Atlanta Regional ) . . . . . .
o No | ongoing changes in ABM that include changes in zones and network. The integration between the two models would need significant efforts and therefore
Commission (ARC) model . .
was not carried out in the current update.
Examine pivoting off base year commodity flows or using Yes TRANSEARCH forecasts are unavailable for Georgia in the dataset used. Consequently, the GSTDM forecast year tonnages use the base year validated

estimated tonnages from TRANSEARCH as the baseline and then use model SE growth to arrive at horizon year tonnage at the external locations. The regular
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2.UPDATES AND ENHANCEMENTS

Corresponding Improvements that have been done in the post 2010/2040 GSTDM enhancement
and the current 2015/2050 GSTDM update

Demand Model (GSTDM)

freight trip generation functionality handles the internal GA trip generation using the provided GA 2050 SE data applied to the validated generation model
from the base year. Details are provided in Chapter 5.

Examine multiple scenarios for freight forecasts, ranging

This recommendation was not implemented as it is not a part of model development. However, it serves as a foundation for various studies like statewide

. . . N . .
from low to medium to high, and multiple forecast years ° plan or freight, and therefore could be done upon request when the need arises.
Include further stratificati by i d val f . . - . - . . . .
f‘c uae “.r ers ra.l cations by Income an \./a ue O. . This has not been implemented yet due to absence of passenger rail in Georgia and pricing studies require development of toll models that utilize the time
time, particularly with regard to passenger rail or pricing No . . . . . . .
studies of day and peak direction, which requires more detail than available in the statewide model.
. L . Destination choice for distribution is the next likely step for the GSTDM but was not undertaken for this effort. It would require additional data that is not
Consider destination choice models No . .
readily available.
Examine time of day assignment Yes | Atime of day function model for AM and PM peak periods was developed for the current GSTDM. Details are provided in Chapter 9.
Establish carrier surveys and a data program No | This activity can be considered but was not undertaken given time and budgetary resources.
Acquire additional household survey data with a focus on No The latest household survey efforts, 2017 National Household Travel Survey add-on data effort in Georgia was focused on MPO and small urban areas. Rural
obtaining rural information area travel surveys can be done but would require additional funding. It should be considered during the next major model update.
Explore statewide dynamic traffic assignment No | This could be a long-term goal, as dynamic traffic assignment requires significant efforts and changes to the model to ensure it is accurate at a state level.
. . . This recommendation was not implemented due to the significant effort that would be required. Currently, only the Atlanta region is maintaining and
Explore land-use forecasting and allocation modeling, . . . . , . o e .
. . . ) No updating a land use forecasting model, which supports the inputs for ARC’'s ABM model. All other regional commissions utilize simpler processes to estimate
including PECAS, urbanism, or simpler model
Long Term the land use and SE data.
. . This would be a significant effort and depends on a variety of data including onboard surveys and data on trip making characteristics. This could be
Develop discrete mode choice for all purposes No . . .
considered as an improvement in the long term.
Consider rebuilding the model from scratch to a new trip- No Activity-based models requires significant time, effort, and resource in term of capital and labor. ABM development experience from other states should be
or activity-based model obtained for GDOT to make decision if and/or when an ABM model should be built.
Investigate supply chain freight modeling No | This would require considerable effort but should be kept as an option when the budget and planning environment allows.
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2.2 2010 TO 2015 BASE YEAR MODEL UPDATES

Based on the enhanced 2010/2040 model, a significant model update effort has been
undertaken during 2017 and 2018. The following changes were made to the 2010/2040 model
and the outcome represents the updated 2015/2050 GSTDM. This section described the
updates to the 2010 base year highway network that contributed to a final 2015 base year
network.

2.2.1 Highway Network

Extensive updates were applied to the highway network as part of the 2010 to 2015 update
effort. The major updated model input components are summarized below.

e Number of lanes were updated based on 2015 roadway number of lanes.

¢ Functional classification was updated based on 2015 roadway functional classification
identified by GDOT.

e Additional roadways were added to the network to ensure roadways with functional
classification of minor arterials and above were represented. Collectors were also coded
if required for roadway connectivity.

¢ Roadway mileage was checked against GDOT'’s 445 Report — Mileage by Route Type
and Functional Classification.2,3

e Centroid connectors were revised to better follow actual roadway access to the network.

Any inappropriate centroid connector connections to interstates or freeways were also
removed as necessary.

Link distance was checked and revised as necessary.

Dangling links in the 2010 input network were removed or connected to other links.
Speed and capacity lookup tables were updated.

Interstate interchanges were thoroughly reviewed within Georgia and coded to reflect the
2015 conditions.

Various data sources were utilized to update the input data. Chapter 3 provides additional
information and statistics of the updated input data.

2.2.2TAZ System

Another building block of the GSTDM, TAZs were also updated. Major updates are summarized
below.

o TAZs were added, deleted, or merged and boundaries were revised to match Census
boundaries and other barriers.

e TAZs were renumbered. TAZs belonging to any given MPO were clustered together and
assigned continuous numbering. The Cartersville and Gainesville-Hall MPOs were
added. The numbering system starts for the 16 MPOs first followed by the rest of
Georgia and externals.

o Area types were redefined using the ranges of population and employment density.

2 http.//www.dot.ga.gov/DS/Datatttab-2
3 http://www.dot.qga.gov/DriveSmart/Data/Documents/400%20Series/445/DPP445 2015.pdf
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e Socioeconomic employment categories were reconciled.

Chapter 4 provides additional information on TAZ system updates and its associated
socioeconomic data updates.

2.2.3 2015 Base Year Socioeconomic Data

Beyond the other major structural updates, adjusting the base year from 2010 to 2015 primarily
involved changes to the SE data. SE data updates, described in Section 4.2, included using
2015 Census American Community Survey (ACS) 5-Year Estimates at Census tract level
population data for population, household and median household income, and 2015
employment data, from multiple data source including U.S. Bureau of Economic Analysis (BEA),
Department of Labor (DOL) and InfoGroup data purchased by GDOT.

2.2.4 Freight Model

The 2010/2040 version of the GSTDM included a freight model that was estimated from the
latest 2013 TRANSEARCH, but used derived employment data based on REMI control totals.
For the model update from 2010 to 2015, an updated employment dataset using InfoGroup data
was used as the independent variable in the estimation database. This database was then used
for the development of the freight model that would be sensitive to changes in the population,
employment, and transportation networks in Georgia.

2.3 MODEL ENHANCEMENTS

2.3.1 Enhancement of Long-Distance Travel Forecasts

One key peer review recommendation was to improve the definition of long-distance trips. The
GSTDM previously used a 75-minute threshold between short- and long-distance trips, which
defined trips with more than 75 minutes travel time as the long-distance trips. Such a time-
based cutoff is unusual and can lead to the same origin-destination set being classified as short-
or long-distance depending on the model run. To improve the model’s ability on trip generation,
the model development team established a 50-mile long-distance trip threshold based on
related research and experience from other statewide travel demand models. Further details are
provided in Section 7.1.2.

2.3.2 Development of Time-of-Day Assignment

Applications of the GSTDM often involve questions regarding time-period specific travel, which
a purely daily model would have limited ability to address. A time-of-day assignment model was
developed as a post-processor to the daily model, as a result the time-of-day post processor
enhanced the GSTDM and extended the application of the GSTDM to support more planning
needs. This improvement is discussed in Chapter 9.

2.3.3 Updates to Catalog

The model is implemented in Cube Catalog, in association with Application Manager, to ease
model usage utilizing the graphical user interface. Updates have been reflected within this
structure.
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2.3.4 Networks in Geodatabase Format

Networks are available in geodatabase format for reference. This enhances the accessibility of
the data for users who may be more familiar with or have access with GIS (geographic
information systems) software packages.

2.3.5 Better Integration with MPO Travel Demand Models

The integration of the GSTDM with the MPO models focused on the model input data updates.
The SE data was in different formats in the 2010/2040 GSTDM and MPO models. A SE data
reconciliation effort was done to include the review of SE data categories between the NAICS,
GSTDM and MPO models and to propose a consistent framework of SE data categories that
improved the input data and allowed it to be transferrable and comparable across different
models in the Georgia.

GDOT is responsible for maintaining and updating the travel demand models for all MPOs
except Atlanta Region, within Georgia. The GSTDM model development team coordinated with
the Georgia Institute of Technology study team on a research project sponsored by GDOT
regarding GSTDM and MPO model integration . Part of the outcome of this study included
recommendations on some of the GSTDM model input updates to improve the better integration
between the GSTDM and the MPO models. The recommended updates include TAZs updates,
network updates, and input network attributes updates.

2.3.6 Improvement to Detailed Model Documentation

The present report encapsulates an effort to improve the model documentation including
additional information on data sources, data processing, and model validation performance.

September 2019 10



Statewide Travel
Demand Model

GEORGIA STATEWIDE TRAVEL DEMAND MODEL REPORT

3.HIGHWAY NETWORK

3.HIGHWAY NETWORK

The highway network is the backbone of the GSTDM. It serves as the basic infrastructure that is
utilized to develop travel demand and patterns. The network was originally developed primarily
using the National Highway Planning Network (NHPN) along with GDOT’s Road Characteristic
(RC) file in the 2010/2040 GSTDM model.

The 2015/2050 input network for the GSTDM continued using the 2010/2040 input network
extent. It covers the entire lower 48 states. The extent of the network helps to ensure a
reasonable capture of the interstate travel that can be critical along some major gateway
corridors. This is particularly important for measuring the major freight flows crossing the state
line where truck travel can be problematic in congestion buildup and safety for highway travel.
The primary focus of the model is to study the travel within Georgia and to some extent its
immediate neighboring states.

The level of roadway detail and zonal geography is more detailed for the state of Georgia and
the surrounding states. Outside Georgia and the five surrounding southeastern states, the
roadway network is kept at the Interstate highway system level. This is because the GSTDM is
designed to primarily assess the travel patterns within the state of Georgia and details in the
roadway network are less important outside Georgia. On the other hand, the closer a particular
region is to Georgia, the more important the details in the roadway network are for the
assessment of cross-border travel patterns. Consequently, a four (4)-layered system for the
network was created in the previous model versions as listed below depending on the distance
from Georgia. The layered system was designed in a way so that details in the highway network
diminish as it expands outward from the state of Georgia to the rest of the country.

The layer system was defined as follows.
o Georgia study area region (all 159 Georgia counties)
e A buffer region (including the adjacent portions of the five (5) southeastern states of
Alabama, Florida, North Carolina, South Carolina, and Tennessee)
e The rest of the adjacent five (5) southeastern states
¢ Outlying states (the rest of the 42 states plus the District of Columbia)

The 2015 updated highway network continued using on the layer system. The following section
summarizes the statistics of the key inputs from the updated GSTDM network.

3.1 FUNCTIONAL CLASSIFICATION

The 2010/2040 GSTDM includes a functional classification system categorized by rural and
urban area types. According to FHWA'’s guidance, Highway Functional Classification Concepts,
Criteria and Procedures 2013 Edition?, all functional classifications now exist without distinction
between urban and rural area types. Revised functional classification definitions include the
following categories, as shown in Table 3-1.

4 https.//www.fhwa.dot.gov/planning/processes/statewide/related/highway functional classifications/
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Table 3-1: Functional Classification Categories

FC2015 Description

1 Interstate

Freeway or Expressway
Principal Arterial

Minor Arterial

Major Collector

Minor Collector

Local

Noun s~ WN

The functional classifications in GSTDM'’s highway network were reviewed and updated using
GDOT’s 2015 Roadway Characteristics (RC) dataset. The functional classifications included in
the network by the different regions are listed in Table 3-2. The 2015 updated highway network
consists of all roadways functionally classified as minor arterial and above. A limited number of
collectors and local roads are included in the network within Georgia only to provide necessary
connectivity in regions with little highway system. For the buffer region between Georgia and the
outlying states, the network includes the appropriate level of detail required as outlined in Table
3-2. Outside the southeastern states, the network only represents the interstate freeway system
because it has minimal impact on the travel within and immediately surrounding Georgia.

Table 3-2: Functional Classifications Included in Network Regions

Network Region Interstate Principal Minor Collectors/Local
Arterials Arterials Roads (partial)

Georgia v v v v

Buffer Region v v v

Rest of Adjacent States v v

Rest of Nation v

Figure 3-1 represents the extents and functional classifications of the updated 2015 GSTDM
network. The total roadway mileage included in each network region is presented in Table 3-3.
The base year network includes over 80,000 miles of roadway with 27 percent of the roadways
located in the Georgia.
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Figure 3-1: Base Year Highway Network by Functional Classification
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Table 3-3: GSTDM Network Mileage by Region

Network Region Mileage % of Total
Georgia 23,126 27%
Buffer region 7,825 9%
Rest of Adjacent States 18,356 22%
Rest of Nation 35,673 42%
Total 84,980 100%

With such a large-scale network, it is important to ensure that the network reasonably
represents the existing roadway system. To assist with this effort, the network link distances
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were summarized by functional classification and compared with the roadway mileages reported
in GDOT Mileage by Route and Road System Reports 455° (hereinafter referred as “GDOT 445
report”). Table 3-4 lists the comparison of the results on centerline miles basis. The comparison
is consistent with the structure of the network layout. The difference in mileage for the roadway
classifications below the minor arterial is significant because not all collectors are included and
the roadway system within MPO areas is less in detail. The small differences for higher facilities
are likely due to the skeleton of links and nodes in the network and the true distance along the
roadways. As part of the 2015 update, additional minor arterials were added to the network
increasing the minor arterial coverage from 7,498 centerline miles in the 2010/2040 model to
9,042 centerline miles in the 2015/2050 model. Network coverage includes nearly 100 percent
of interstates and principal arterials.

Table 3-4: Comparison of Network Centerline Mileage with GDOT 445 Report

Highway Facility GDOT 445 Model % Diff
Report
Interstate and Freeway 1,423 1,407 -1%
Principal Arterial 4,795 4,737 -1%
Minor Arterial 9,524 9,042 -5%
Collector 22,901 7,876 -66%

Functional classifications are the direct input for the GSTDM in combination with the area type
(explained in Section 3.3), and they provide the framework for organizing the network into sub-
groups so that free-flow speeds and capacities can be assigned. The functional classification is
used to calculate the link capacity and speeds, as well as adjustments to the travel time. The
updated functional classification is represented as FC2015 in the network attributes. The
original functional classification (Fclass) in the 2010/2040 GSTDM is still being used in model
processes. The relationship between the earlier category and the latest category is shown in
Table 3-5.

5 http://www.dot.qga.gov/DriveSmart/Data/Documents/400%20Series/445/DPP445 2015.pdf
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Table 3-5: Relationship between Previous and New Functional Class

Previous (Fclass) New (FC2015)

1 Rural Interstate 1 Interstate

2 Rural Principal Arterial 3 Principal Arterial
6 Rural Minor Arterial 4 Minor Arterial
7 Rural Major Collector 5 Major Collector
8 Rural Minor Collector 6 Minor Collector
9 Rural Local 7 Local

1 Urban Interstate 1 Interstate

12 Urban Freeway or Expressway | 2 Freeway or Expressway
14 Urban Principal Arterial 3 Principal Arterial
16 Urban Minor Arterial 4 Minor Arterial
17 Urban Collector 5 Major Collector
19 Urban Local 7 Local

3.2 NUMBER OF LANES

In addition to the appropriate representation of the distribution of roads as discussed in the
previous section, the number of lanes of the modeled roads need to resemble observed data.
The number of lanes on each roadway link was examined and updated as appropriate to
represent 2015 number of lanes. The primary data source used was GDOT’s 2015 Roadway
Characteristics (RC) dataset and the number of lanes were spot checked using Google Earth
historic imagery to reflect the 2015 conditions. Table 3-6 contains the resultant comparison of
the number of lane-miles in the model network and in the GDOT 445 report.

Table 3-6: Lane-Miles by Functional Classification

Functional .
o Model % Diff
Classification
Interstate 7,794 7,679 -1%
Principal Arterial 16,599 16,019 -3%
Minor Arterial 21,933 20,316 -7%
Collector 46,344 15,993 -65%
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3.3 AREATYPE

Area type is used in the GSTDM to help determine capacity and free-flow speed for different
facilities. Area type is commonly defined by the intensity of land use and human activities, which
are measured by population and employment density. In the previous version of the GSTDM,
2010/2040 version, the existing area types are solely based on population density. Not only
does this differ from common modeling practice, it may not represent the area correctly. For
example, when an area has very few residents, it will be classified as a rural area, while in
reality it could either be a rural area with little human activity or a busy employment center with
little residential land use.

The previous version of the GSTDM consisted of the following three area types and definitions
in terms of population density:

¢ MPO: >1,000 persons/square mile

e Urban: 150-1,000 persons/square mile

e Rural: <=150 persons/square mile

To refine the area type definition, the model development team refined area type definition using
a population and employment density combined look up parameters. The refined area type
definition is shown in Table 3-7 and is based on both the population and employment density.
Figure 3-2 shows Area Type for the 2015 base year network links. MPO boundaries are included
in the map as well to provide context.

Table 3-7: Area Type Lookup

Employment Density Population Density (persons/sq. mile)
(Employees/sq. mile) <=150 150-1000 >1000
<=150 Rural Transiting Area Urban
150-1000 Rural Transiting Area Urban

>1000 Transiting Area Urban Urban
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Figure 3-2: Area Type
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