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1 BACKGROUND

Megaregional travel crosses boundaries of political 
jurisdictions and typical planning boundaries.  Detailed 
work is often done on specific projects (like high speed 
rail) with little or no attention to the needs of 
vulnerable populations.  State DOTs consider 
environmental justice in project planning, but in a 
localized manner, not focusing on interregional travel 
needs. 

It is important as megaregion planning matures that
access to opportunities promoting equity across rural 
communities improves. There should be better 
connections and access to employment, health care 
and other trip purposes from rural to urban 
communities within the megaregions, especially for 
high need populations. 

2.RESEARCH OBJECTIVE

The objective of this research is to formulate a rubric 
styled framework for planners to craft purpose and 
need statements that will support development of 
transportation projects for vulnerable populations in 
megaregions. The framework will be designed to assist 
decision making by providing an assessment tool to 
identify the location of vulnerable populations and 
determine the travel needs that can be met in the 
megaregion beyond traditional jurisdictional 
boundaries. 

3 RESEARCH CONTENTS

The study is designed to identify vulnerable  
populations in the Texas Triangle corridors coupled 
with an investigation of their mobility needs.  The 
purpose is to link these communities with improved 
mobility to meet essential and desired lifestyle 
improvements.  Work began on the smaller corridor 
connecting Houston and Austin to test the viability of 
the concept.    

4.RESEARCH FRAMEWORK
US DOT requires all projects to begin with a statement 
of purpose and need.  The point is to clearly show why 
a particular transportation concept is proposed, 
supported by descriptions of need.  The need reflects 
the gap between the existing condition and the 
improvements essential for improved functioning of 
the transportation system necessary to support daily 
life.

Fainstein and Fainstein (2009) caution that 
reconsidering the geographic boundaries, as for 
megaregions, will not materially change the 
distribution of wealth, but has potential to improve life 
quality for some individuals.  Positively addressing gaps 
in service and transportation experienced by 
vulnerable populations is most likely to occur in the 
context of megaregion discussion if the needs of these 
communities are clearly understood.  A corridor in 
Texas connecting Houston and Austin provides the 
contest in which the question of purpose and need for 
vulnerable communities is examined.

5 ROADMAP

Developing a Model:  Data Collection and Analysis
The methodology includes a multiple step process to 
determine the block groups most in need of transit in 
the Texas Triangle megaregion. Data collection began in 
the Texas Triangle with initial focus on the US 290 
corridor.  Identification proceeded of relevant 
vulnerable areas where low income, ethnic and senior 
communities are concentrated. Vulnerable 
communities were mapped using GIS per the data 
collection outcomes. The rubric detailing 
considerations for planners in preparing the 
assessment of purpose and need for vulnerable 
communities was developed.   

6.TIMETABLE

The rubric is almost completed with the next step to 
apply the rubric to a corridor in the Texas Megaregion.

ACHIEVEMENTS

The formula below was modeled from the Atlanta Regional Commission (ARC). 
In the formula when population was used, the sum of the variable was divided 
by the total population (Pop) and multiplied by 100. When household data were 
used, the variable is divided by the sum of total households (HH) and multiplied 
by 100. For example,

Methods
Texas Triangle Megaregion
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1 BACKGROUND

Freight transportation has played a critical role in 
the development of megaregion economies. 
Trucks are the dominant mode of freight 
transportation and also one of the major 
contributors to roadway congestion and 
emissions. 

To facilitate efficient freight transport, improve 
the competence of megaregions, and ensure the 
general  success of the megaregional economy, 
it is necessary to gain a better understanding of 
the spatial and temporal patterns of megaregion 
truck movement. However, this important issue 
has not been thoroughly examined due to the 
lack of sufficient data and appropriate methods. 
Most studies of megaregions are still limited to 
academic interest; applied research on 
megaregional freight movement is still at an 
early stage. 

2.RESEARCH OBJECTIVES

The objectives of this research is to develop an 
analytical model for estimating megaregion truck 
flows, which helps to evaluate and improve 
freight mobility in megaregions.  It reviews 
existing studies on this issue, identifies available 
and ready-to-use freight datasets, and develops 
the state-of-practice methods for truck flow 
estimation. 

3 RESEARCH CONTENTS

Based on the available freight data, this research 
intends to develop a replicable method to explore 
the spatial and temporal patterns of commodities 
moved by truck in megaregions. It develops an 
analytical framework to load the commodities 
carried by truck onto a road network, which is a 
spatial integration of the Federal Highway 
Administration (FHWA)’s Freight Analysis 
Framework (FAF) and the megaregion freight 
transportation facilities. It also estimates the 
amount of off-peak (night time) truck traffic within 
the Texas Triangle. It selects Texas Triangle as 
an empirical case to demonstrate the 
implementation of the megaregion truck flow 
model. 

4.RESEARCH FRAMEWORK
Similar to the freight models developed by Pan 
(2006) for regional freight movement, the 
analytical framework separates truck flows in a 
megaregion to the various inter-metropolitan and 
intra-metropolitan flows. 

The model is an integration of the inter-
metropolitan goods movement by truck in 
Federal Highway Administration (FHWA)’s 
Freight Analysis Framework (FAF) database and 
the intra-metropolitan freight flows for 
metropolitan area highway networks.

5 ROADMAP

The project reviews and synthesizes the state of 
practice of freight transportation research, 
especially previous studies on freight movement 
at various spatial levels, such as megaregion, 
metropolitan areas, state, and interstate levels. It 
also examines existing freight databases, 
including those publically available and ready-to-
use freight datasets. .

The research has developed an analytical 
framework for estimating the intra-metropolitan 
and inter-metropolitan commodity flows and 
loading the commodities carried by trucks to a 
roadway network within a megaregion based on 
the identified existing freight databases and 
sophisticated freight analysis mechanisms.

It implements the analytical framework to 
estimate truck flows in Texas through the Texas 
roadways.

6.TIMETABLE

The research team has developed a work plan 
that consists of the five tasks to be accomplished 
over a period of 12 months, including literature 
review, data Inventory,  the development and 
implementation of an analytical framework for 
estimating truck flows in Texas Triangle, the 
documentation of findings and the preparation of 
a research report.

ACHIEVEMENTS

1.Development and Implementation of an 
Analytical Framework for Estimating 
Megaregion Truck Flows
An analysis framework is designed as a practice 
guide for calculating and loading truck freight onto 
a roadway network and estimating truck values by 
link. A user equilibrium freight model is developed 
to load truck freight into a roadway network.

The analytical framework is implemented to 
estimate inter-metropolitan and intra-metropolitan  
truck movement in Texas Triangle. The truck 
values by link are estimated by loading the truck 
freight into Texas Triangle’s roadway network.

Truck values by link estimated in this study can 
help to support the evaluation of freight mobility 
and facilitate the decision making process of 
policy makers for megaregion freight 
transportation. 

2. Estimates of Night Time Truck Traffic

Nighttime lights and national land cover data (NLCD) 
derived by Visible Infrared Imaging Radiometer Suite 
(VIIRS) and Landsat TM have been used to estimate 
the volumes of ground trucks on highway network in 
Texas Triangle. 

Spatial statistical analysis using spatial 
autoregressive model (SAR) and spatial error model 
(SEM)  shows a potential and viable use of nighttime 
light data from satellite images to estimate truck 
volumes at night. 

Statistical results show that nighttime light captured 
by VIIRS can be used as a proxy of freight volumes.  
Developed land uses by NLCD also help enhancing 
statistical models. 
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