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Disclaimers

These presentations are presented by FHWA and other entities. The
views and opinions expressed in these presentations are the
presenters’ and do not necessarily reflect those of FHWA or the U.S.
Department of Transportation (USDOT). The contents do not
necessarily reflect the official policy of the USDOT.

The U.S. Government does not endorse products, manufacturers, or
outside entities. Trademarks, names, or logos appear here only
because they are considered essential to the objective of the
presentation. They are included for informational purposes only and
are not intended to reflect a preference, approval, or endorsement of
any one product or entity.
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Agenda

* Overview of FAF5

* Overview of FAF5 Highway Network
Assignment Model

* FAF5 Visualization Tool Demonstration

* Q&A

Expected Learning Outcomes

v

v

Improved understanding of
FAF5 updates

Enhanced ability to use FAFS
for freight analysis

Increased knowledge of FAF5
visualization tool
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What is FAF?

FAF5 Webpage: https://ops.fhwa.dot.gov/freight/freight analysis/faf/

Trade Type National Flow Type SCTGZ Commodity Metric
All Freight Flows (Intrastate + Interstate) All Commeodities Tons

Total Freight: Foreign and Domestic

Total Movement of All Freight by Domestic Mode: 2017

0 © @ ©
Truck Air Wate Rail Pipel

Other & Unknown

Multiple Modes & Mail
310.8M Tons

ipeli
3450.6M Tons 689.3M Tons

1l
1623.8M Tons

ater
12809.9M Tons 6.5M Tons 917.9M Tons

Pennsylvania

Texas
3308.1TM Tons y 939.0M Tons
4
California ‘9 Indiana
1476.2M Tens 2017 854.0M Tons

Louisiana Total Trade Florida

1309.0M Tons b 19808.8 Million Tons 843.6M Tons
linois Michigan

1273.7M Tens L 779.9M Tons

"
Ohio - New York
976.6M Tons e 755.3M Tons
LY
L]
Top U.S. Commodities by Weight in 2017
2768.3M Tens
906.2M Tons
1476.3M Tons 3224AM Tons 273.3M Tons 052.8M T
032.8M Tons 1009.2M Tons 916.9M Tons
. . . . - Ji”vm [ ] (]
Coal-n.e.c. Gravel Gasoline Cereal Grains Nonmetal Fuel Oils Crude Petroleum Coal Other Waste/Scrap

Mineral Prods. Agricultura..

Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations,

Freight Analysis Framework (FAF), version 5.2.
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FAF Provides a Comprehensive Picture
of Freight Movement in the U.S.

* |ncludes information on:

= Weight and value of freight transported
= Types of commodities and transport mode
= Freight truck routings
* Offers tools to obtain customized data for analysis

* Updated every 5 years in conjunction with economic
census
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https://ops.fhwa.dot.gov/freight/freight_analysis/faf/

What is New in FAFS5?

Origin-Destination Flows Highway Network Flows Spemglalt’arc_)rc(l)léclzés 2

* New data base year (2017) » Updated model highway » Updated features for web-
- Updated data to horizon network (dualized Interstates based data products
2050 with 5-year increments and included ramps) - Added new FAF data
« New short-term forecasts for « Added new truck flows by visualization tools
2020, 2022, and 2023 commodity groups « Added new national truck
- Revised annual estimates for * Added new truck flows flow maps
2018 and 2019 (domgst'c’ imports, and - Added new State-level truck
« Updated base year data and exports) , flow maps
forecast data development * Overhauled highway network  Added new summary tables
processes model and routing algorithms by FAF zones
* Added new customized - Added a new special
model software and analysis tabulation of CFS 2017 for
capability small areas
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What Can FAF Help Me Do?

FAF can help:
* Inform freight analysis and decision-making

* Improve understanding of current and
projected future freight needs

* Enhance understanding of current and
projected future freight movement

* [lluminate links between freight and
economic activity

* Improve freight performance monitoring
and management

* Better visualize freight flows and other
freight data

Examples of FAF Use Cases:

v’ Support development of or updates
to the State Freight Plan

v’ Help identify commodity corridors
and trade lanes

v' Provide control totals for modeling
needs to understand State/regional
freight connectivity

v' Help conduct macro-level analysis
for drafting grant applications
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FAF5 User Resources and Tools

Pre-Populated Resources Web-Based Tools for Customized Analysis

« Summary tables and key statistics  FAFS5 Visualization Tool and dashboards
« Freight truck flow maps (covered in this webinar)
- Data tabulation tool
(covered in July 28 FHWA FAF5 webinar)
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FHWA Investments in Freight Data Tools and Resources

In addition to the FAFS Visualization Tool and dashboards, FHWA has invested in other freight
data tools and resources to support FAF5 users in improved freight analysis and decision making.

Examples of FHWA Investment in Improved Freight Data Tools and Resources:

Freight Mobility Trends Tool
« Dashboard providing national freight performance statistics and information on freight mobility and highway

bottlenecks, based on an analysis of National Performance Management Research Data Set (NPMRDS)
« Available at: https://ops.fhwa.dot.gov/freight/freight_analysis/mobility trends/index.htm

Vehicle Inventoryand Use Survey Update
» Principal data source on the physical and operational characteristics of the U.S. truck population.

« Partnership between FHWA, the Bureau of Transportation Statistics, and the U.S. Department of Energy.

* The survey is conducted by the U.S. Census Bureau.
* Additional information available at: https://lwww.bts.gov/vius

» Expected update in 2023.

Q
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https://ops.fhwa.dot.gov/freight/freight_analysis/mobility_trends/index.htm
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FAFS5 Highway Network Assignment Model
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What is the FAF5S Highway Network Assignment Model?

* Produces data for identifying freight truck corridors (e.g.,
heavily used routes)

* Produces data for understanding commodity flows and the
associated truck trips on a national model highway network

* Entails a multi-step process to disaggregate FAF commodity
flows to a more detailed zone system, convert commodity flows
to truck trips, and assign those truck trips to a national level
model highway network

10 el
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Why is the FAFS Highway Network Assignment Model

Important?

* Supports improved freight
analysis

* Enhances transportation
planning, management, and
decision-making

* Provides an improved, flexible,
and transparent methodology for
estimating freight truck flows on
national highway systems

11

Model Applications (Examples):
|dentify major trucking corridors

Query originations and destinations of truck
flows on road links

Estimate State through-truck traffic volumes
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What Products Result from the FAF5S Highway Network
Assignment Model?

v'County FAF5 commodity flows: v'FAF5 Highway Model Network
« Commodities carried by trucks

e Truck trips v'FAF5 Network Analysis Tool

v'Nationwide FAF5 freight truck
volumes: v'Technical report

* Estimates for 2017
* Projections for 2022 and 2050

v'Maps of FAF5 freight truck flows:

» National level maps by commodity
groups

« State level maps
12 Q
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What is the FAF5 Highway Network?

A new FAF model highway network that includes the:
« National Highway System

« Strategic Highway Network

» National Highway Freight Network

Key network features:

* 480,000 links:; 342,000 nodes

 Directional links coded for Interstates and ramps connections

* Includes centroid connectors for counties, ports, airports, and border crossings

« Congested speeds from National Performance Management Research Data
Set (NPMRDS) and truck tolls compiled for 2017

"
13 (‘{

U.S. Department of Transportation

Federal Highway Administration



Example of FAF5 Highway Network Attributes

Selected Inputs

[ Dataview1 - FAFS Links Info — O oy
Road_Mame I EIII|
LENGTH 8.47]
Class 11
Class_Description Interstate Highway
Road_Type 11
Sign_Rte 150
Fadlity_Type 2
MHS 1
STRAHMET 1
MHFM 1
ABE_Lanes 3
BA_Lanes =
Speed_Limit 70
AB_FinalSpeed 70,00
BA_FinalSpeed 70,00
AB_FreeFlowTime 7.26
BA_FreeFlowTime 7.26

Selected Outputs

[T Dataview1 - FAF5 Links Info
Field

— O X

Value

AB ALL-TotalTons Flow

48527.75

BA ALL-TotalTons Flow

AB ALL-TotalTrips Flow

BA ALL-TotalTrips Flow

TOT ALL-TotalTons Flow

TOT ALL-TotalTrips Flow

AB Farm Products-TotalTons Flow

BA Farm Products-TotalTons Flow

AB Farm Products-TotalTrips Flow

B& Farm Products-TotalTrips Flow

TOT Farm Products-TotalTons Flow

TOT Farm Products-TotalTrips Flow

AB Food, Beverage and Tobacco-TotalTons Flow

BA Food, Beverage and Tobacco-TotalTons Flow

AB Food, Beverage and Tobacco-TotalTrips Flow

BA Food, Beverage and Tobacco-TotalTrips Flow

TOT Food, Beverage and Tobacco-TotalTons Flow

TOT Food, Beverage and Tobacco-TotalTrips Flow

Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, Freight Analysis Framework (FAF), version 5.1.
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0.00
5811.33
0.00
48527.76
5811.33
17532.30
0.00
1856.00
0.00
17532.30
1856.00
7637.58
0.00
1052.58
0.00

7637.58 3

1052.58 |
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How was the FAFS Highway Network Assignment Model

Developed?

Step 1. Commodity

Flow Disaggregation

FAF5 commodity flows
disaggregated from FAF
zones to a more granular
and suitable geography

15

Step 2. Truck Trip

Estimation

Disaggregated commodity
flows converted to truck
trips by applying payload
factors

=

Step 3. Truck Flow
Assignment

Estimated truck trips
carrying FAF commodities
assigned to the FAF5
model highway network by
applying a path choice
model

Q
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What is Step 1?7 (Commodity Flow Disaggregation)

* Disaggregates FAFS commodity Disaggregation Method Details:
flows from between 132 FAF

* Production and attraction regression

zones to between 3,497 equations developed and applied for
counties, sub-county areas, commodity flows by commodity group as a
ports, airports and border function of industry employment, population,

_ and other variables
crossings so these flows can be | | , .
* Tri-proportional gravity model applied to

r_OUted to estimate truck volumes preserve FAF totals and mean flow length
(in Step 3) distributions

"
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Example of Disaggregation: FAF-to-FAF Commodity Flows
Converted to County-to-County Truck Trips in Ohio

FAF-to-FAF Kilotons (KTons) County-to-County Truck Trips

Remaider of Ohio

Disaggregate from
FAF to County

ati, OH-KY-IN (GH Part)

[ Columbus
[ Cleveland
[ Dayton

= Cincinnati

________

s

..........

»»»»»»»»»»»»»
........

[ Remainder of Ohio ;
IntraFAF KTonFlow (7 0Ly InterCounty FAF Truck Flow
R0 o ¢ 500 30025 025
50000 . IntraCounty FAF Truck Flow
25000 ! k

InterFAF KTon Flow

=

s 11___: ! 750
bt 380
e 195

15000 8000 500 " iCounty
0 15 30 45 0 20 40 60
I

Miles Miles

Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, Freight Analysis Framework (FAF), version 5.1.
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What is Step 2? (Truck Trip Estimation)

* For each O-D pair, the Truck Trip Estimation Details:

tonnage of gommodlty flows * Payload factors applied to estimated number of
by commodity group is truck trips

C(_)nverted to estimated truck * Different payload factors used by commodity
trips by type of truck group, length of haul, and truck type

"
18 (‘«
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What are Average Payload Factors?

Average Payload Factors (Tons/Truck)

Truck Type

Commodity Single Unit Combination Unit
Trucks Trucks
Meat/seafood 11.37 20.17
Pharmaceuticals 8.51 21.03
Wood products 15.45 22.12
Electronics 9.12 14.74
Mixed freight 10.21 19.21

"
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What is Step 3?7 (Truck Flow Assignment)

_ Truck Flows Assignment Details:
* Assigns O-D flows of

estimated truck trips
(produced in Steps 1 and 2)
to specific routes on the
FAFS national model
highway network

* Assignment of truck to specific routes based on
congested travel times and tolls

* Application of an improved assignment
methodology

* Use of a heuristic for path enumeration

e Use of a discrete choice model to estimate
route shares on enumerated routes

* Use of a path-size logit model to correct for
overlapping routes

"
20 (‘{
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Example of Path Enumeration: Alternative Routes
between Lubbock and Houston, Texas

» Paths are enumerated
between all 3,497 origins
and destinations based
on congested travel
times

= Multiple paths are
identified when they are
competitive

21
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Flows Are Assigned with the Route Choice Model for Each O-D Pair

2
«Wellington
Lake Worth

* Trip volumes calculated
for each route for each

O-D pair
Path | Travel Time | Distance | Toll Flow Color

“1 83.93 7177 1638  35.2264 ° |_|nk VOlumeS Summed tO
/]
V]
V]

Travel Time = 86.69

Travel Time = 88.22
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< T ield Beacl
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marac “No rthL udefdale
/
LdrdILk Okl[de
! erhill JSunrise
Plant t
=Fort|Lauderdale

faa
| HoIIywood
/Pembroke Pines
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87.42 75.44 10.56 102.4739
produce an overall
national flow map

2
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4
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Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, Freight Analysis Framework (FAF), version 5.1.
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How Was the Assignment Process Checked?

Reasonable correspondence
found when comparing
enumerated routes with
used truck routes identified
in ATRI data

Over 50 city-to-city used truck
routes were compared

In general, the route with the
greatest share of freight trucks
was the same as in American
Transportation Research
Institute (ATRI) data

23
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Example of FAFS Network Flow Map: Average Estimated
Total Daily Truck Volumes (2017)
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Example of FAFS Network Flow Map: Estimated Daily
Volumes for Trucks Carrying Chemicals (2017)

Estimated Average Daily FAF Volumes for Trucks Carrying Chemicals Commodities on National Highway System 2017
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Example of FAF5 Network Flow Map: Freight Flows

Passing Through Missouri (2017)

Estimated FAF Flow for Trucks Passing Through Missouri on National Highway System: Year 2017
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xample of FAFS Network Flow Map: Truck Trips Carrying
urable Goods through lowa on 1-80 (2017)
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What is the FAFS Network Analysis Tool?

* New software tool developed Tool Overview:

to perform FAF5 highway * Software application built on TransCAD
: Version 9
network modeling and support

' ' i ° ' f th ly 1 il
Improved frelght anaIyS|s Supports data querying of the nearly 13 million

origin-destination pairs, 40+ million routes, and
almost 500,000 network links represented in

. :
Software tool is mOdUIar’ the FAF5 model highway network

flexible, and transparent |
* Allows users to edit, add, or delete routes and

* Includes features for network recalculate flows
management, querying data, and
visualization of results

Q
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Example of FAF5 Network Analysis Tool Capability:

Select Area Analysis
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Example of FAF5 Network Analysis Tool: Select Link
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Example of FAF5 Network Analysis Tool Capability:
Diversion Analysis
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FAF5 Visualization Tool Demonstration
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What is the Purpose of the FAF5 Visualization Tool?

*Visualize FAFS5 data

* Allow for a more dynamic and interactive user experience
* Animate data to help tell the freight story

* Provide a user-friendly tool to access freight flows data

* Support development of materials for improved freight analysis, decision
making, and other activities
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What can Users do with the FAF5 Visualization Tool?

* Visualization tool users may:

» Select preferred options for FAFS
data display at various
geographic level such as
international, national, and top
origin and destination pairs (State
and FAF5 zones)

» Create dashboards to more easily
visualize and export information
allowing for different scales of
geographic analysis
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FAF5 Visualization Tool:

* Provides flexibility for different types of

users to visualize FAF5 data

 Focused on ease of use; does not

require extensive training
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Questions?

To ask a question, you may:
* Type into the chat pod

* Choose the “raise hand” feature if you wish to ask a

question by computer audio; facilitator will cue you to ask
a question and then unmute your line

e After the webinar:
= Email Birat.Pandey@dot.gov

FAF5 and detailed data documentation is available at:
https://ops.fhwa.dot.qov/freight/freight analysis/faf/
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Contact

Birat Pandey
Freight Analysis and Data Program Manager
birat.pandey@dot.gov

Federal Highway Administration

Office of Operations

Office of Freight Management and Operations

U.S. Department of Transportation Headquarters Building
E84-444

1200 New Jersey Avenue, SE
Washington D.C., 20590
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