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Why is Freight Data Important?  
Presentation to MAP Forum Workshop

April 18, 2024

Office of Multimodal Freight Infrastructure and Policy

1. Brief Introduction: Who we are
2. The National Multimodal Freight Policy
3. Freight Data in Use: The National Multimodal Freight Network



USDOT Office of Multimodal Freight Infrastructure and Policy

Office of Multimodal Freight Infrastructure and Policy

➢ Develop and manage the National Freight Strategic 
Plan and the National Multimodal Freight Network

➢ Oversee the development and updates of State 
freight plans

➢ Assist cities and States in developing freight mobility 
and supply chain expertise

➢ Assist States in the establishment of freight advisory 
committees and multi-State freight mobility compacts

➢ Promote and facilitate the sharing of freight 
information between the private and public sectors

➢ Provide input to the Bureau of Transportation 
Statistics regarding freight data and planning tools

➢ Conduct research on improving multimodal freight 
mobility and oversee the freight research within 
the Department

➢ Liaise and coordinate with other Federal 
Departments and agencies on freight 
transportation policy

Led by the Assistant Secretary for Multimodal Freight Infrastructure and Policy, our mission is to carry 

out the National Multimodal Freight Policy



Office of Multimodal Freight Infrastructure and Policy

Section 70101: National Multimodal Freight Policy

It is the policy of the United States to maintain and improve the condition and performance of the National 
Multimodal Freight Network…to ensure that the Network provides a foundation for the United States to 
compete in the global economy.

The goals of the national multimodal freight Policy are:

(1) to identify infrastructure improvements, policies, and operational innovations that—

(A) strengthen the contribution of the National Multimodal Freight Network to the economic competitiveness of the United States;

(B) reduce congestion and eliminate bottlenecks on the National Multimodal Freight Network; and

(C) increase productivity, particularly for domestic industries and businesses that create high-value jobs;

(2) to improve the safety, security, efficiency, and resiliency of multimodal freight transportation;

(3) to achieve and maintain a state of good repair on the National Multimodal Freight Network;

(4) to use innovation and advanced technology to improve the safety, efficiency, and reliability of the National Multimodal Freight Network;

(5) to improve the economic efficiency and productivity of the National Multimodal Freight Network;

(6) to improve the reliability of freight transportation;

(7) to improve the short- and long-distance movement of goods that—

(A) travel across rural areas between population centers;

(B) travel between rural areas and population centers; and

(C) travel from the Nation's ports, airports, and gateways to the National Multimodal Freight Network;

(8) to improve the flexibility of States to support multi-State corridor planning and the creation of multi-State organizations to increase the 

ability of States to address multimodal freight connectivity;

(9) to reduce the adverse environmental impacts of freight movement on the National Multimodal Freight Network; and

(10) to pursue the goals described in this subsection in a manner that is not burdensome to State and local governments.



Why is Freight Data important to 
the National Multimodal Freight 

Network (NMFN)?
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Office of Multimodal Freight Infrastructure and Policy

Statutory Factors for Designating the NMFN

6

Economic Factors, Trade Balance

Significance of Goods Movement 
and Supply Chain Considerations

Access to Energy Exploration, 
Development, Installation, and 

ProductionIntermodal Links and Connectivity

Facilities and Corridors of 
Critical Importance to a Region 

Access to Border Crossings, 
Airports, Seaports and Pipelines

Major Distribution Centers, 
Inland Intermodal & First-and 

Last- Mile Facilities

Access to Manufacturing, 
Agriculture, Natural Resources

Impact of All Freight Modes 

Freight Congestion, 
Choke Points, and Delay 

Freight Strategic Importance, 
Volume, Value, Tonnage 

Key Freight Origins and Destinations

Forthcoming 

Official NMFN Map

INPUTS



Office of Multimodal Freight Infrastructure and Policy

Intended Uses of the NMFN

Congress directed that the NMFN be used to:
1. Assist States in strategically directing resources to 

improve the efficiency of freight movement on the NMFN
2. Inform freight transportation planning
3. Assist in the prioritization of Federal investments
4. Assess and support Federal investments to achieve the 

national multimodal freight policy goals and the National 
Highway Freight Program goals

7



Office of Multimodal Freight Infrastructure and Policy

Proposed Process for Designation

Office of Multimodal Freight Infrastructure and Policy

The NMFN statute requires considerable public outreach, including Notice and Comment on a draft system prior to establishing the

NMFN. The statute also provides a framework for States to formally submit additional designations to the network (“State Input”), in

an amount that is not more than 30% of the total mileage in the State. States must certify that they considered nominations from

MPOs, Stat Freight Advisory Committees, and owners and operators of port, rail, pipeline and airport facilities in order for their

designation to be accepted by DOT. DOT is proposing to solicit the “State Input” following the publication of the Draft Map.

April 12- June 11, 2024

RFI Published

RFI Comments Due

Summer 2024

Develop Draft Network Map

Publish Draft Network

Fall-Winter 2024

Review State Input

Designate Final Network



Office of Multimodal Freight Infrastructure and Policy

How to Continue to Engage

Office of Multimodal Freight Infrastructure and Policy

Comment on the RFI (by June 11, 2024)

Example considerations...

• How will you use a designated National Multimodal Freight Network?

• How should DOT prioritize among the 12 factors for designation to ensure the Network provides the foundation for the 

U.S. to compete in the global economy?

• What data should DOT use to inform the application of each factor?

Coordinate with State DOT

• Coordinate with State DOT regarding any nominations during State Input Process

Continue to Collaborate on Needs

• NMFN to be updated every five years



Office of Multimodal Freight Infrastructure and Policy

Thank You!

Contact information:
Paul.Baumer@dot.gov

mailto:Allison.Dane.Camden@dot.gov


Uses for and Approaches for FAF 
Information Workshop 

What is FAF and the Current Status of the BTS 

Disaggregation Work

• Monique Stinson, Freight Estimation, Forecasting, and 

Analysis Manager at the USDOT/OST-R Bureau of 

Transportation Statistics



 What is the Freight Analysis Framework (FAF) 

& 

Status Update of the BTS Disaggregation Work 

Presented at the Workshop on Uses for and Approaches 

for Disaggregating Freight Analysis Framework (FAF) Information

Hosted by the Metropolitan Area Planning (MAP) Forum's Multi-State Freight Working Group

April 18, 2024

Monique Stinson, PhD

FAF@DOT.GOV



WHAT IS FAF
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FAF Provides Estimates of US Freight Flows

Product 1: Database of flows by Origin (O), 
Destination (D), 42 Commodities, & *8 Modes 
• Includes foreign O/D and mode (if applicable)

• Volumes: tons, value, and ton-miles

Product 2: Network flows by Truck, Rail and 
Water (e.g., estimated volumes on interstates)

FAF5 is developed by the Bureau of Transportation Statistics (BTS) in partnership with Federal Highway Administration (FHWA)

Origin Destin-
ation

SCTG2 Tons Value Ton-
miles

Domestic 
Mode

Foreign 
Mode

Wyoming Chicago 
region

Coal xx xx xx xx xx

… … … … … …

*Modes: Truck, Rail, Water, Air, Multiple Modes & Mail, Pipeline, Other/unknown, No domestic mode



Beyond the Present Day
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• Annual Estimates

• Historic Series

• Forecasts

Illustration for FAF4



OD FLOWS 
DATABASE

Developing the Estimates
Main Input: the BTS-Census Commodity Flow Survey (CFS)

CFS SHIPMENT DATA

FLOW or PRODUCTION 
VOLUME DATA:

11 OOS (Out of Scope) Data 
Sources:
Farm-based agriculture, fisheries, logging, 
crude petroleum, natural gas, retail, 
service, moving, foreign trade, 
construction and demolition, waste [from 
USDA, NOAA, EPA, Census FTD / USATO, 
BEA, EIA, USACE, states, industries]

NETWORK FLOWS

NETWORKS



Geographic Granularity:

CFS & FAF Flows Are Represented Using 132 US 
Zones

The Chicago Metro Region, 
for example, consists of 2 
FAF zones:

-The Illinois zone 
(dark green) comprises 
13 counties

-The Indiana zone (gold) 
comprises 5 counties

6



Access products at 
https://www.bts.gov/faf

• Freight flow databases & shapefiles

• Visualization tools

• Other (summary statistics, documentation, …)

New dashboard: 
https://explore.dot.gov/t/FHWA/views/FAF5_5_1VisualizationFinalv1_1_
09_14_2023/NationalSummaryDashboard?%3Aembed=y&%3Aiid=2&%3
AisGuestRedirectFromVizportal=y&%3Atabs=n

FAF Data Tabulation Tool Visualization Tools

https://www.bts.gov/faf


Applications Include

• Assess current network performance
• Impacts of freight movements on congestion, 

infrastructure, safety, equity and the 
environment
– Example transportation planning application: 

Bottleneck analysis → understand what goods are 
impacted

• Impacts on freight from shifts across industries 
and economic geographies

• Plan for the future – e.g., where to make 
investments that improve freight movements
– Asset management (infrastructure) – e.g., 

pavement, bridges
– Operational, policy, or other improvements

• How freight will impact economic 
development

• Supply chain analysis
– Top domestic and foreign trading partners
– Top commodities
– Mode shares

• Climate resilience
• Et cetera…

• Sectors (not a complete list)
– Public: transportation planning agencies, industry 

specialists, … 
– Private

• Economic analysts
• Real estate
• Transportation & warehousing companies, e.g., third-

party logistics providers (3PLs)

– Academic researchers



ONGOING & FUTURE ENHANCEMENTS
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Product Assessment

• FY2023-FY2024: Evaluated FAF in terms of Production, Quality, and Useability

• Useability evaluation focused on sufficiency for:

– Federal, state, MPO, international studies (*U)

– Single-mode and multi-modal trips (*F)

– Studies of the US transportation system (*B), (past / current / future) consequences of freight (*B)

• Useability conclusion: 

– MPO and State: limited due to spatial resolution

– Multi-modal assignment—in progress

– Forecast: no capacity constraint; might not align with local growth assumptions

10

*U = 49 USC §6303 requirement 
*B = BTS Mission requirement 
*F = OST-F requirement



Summary of Ongoing & Upcoming Plans

• Product extensions – in progress 
(scheduled for release in 2024):
– Multimodal network assignment

– County-level OD flows

• Product improvements – upcoming: 
– Improve forecast useability by:

• Adding network capacity constraints (mode choice)

• Improving consistency with local growth projections

– Improve production process

• Modernization
– Methods and data  ~same since 2002 

  → BTS is exploring ways to modernize FAF

• Seeking feedback on improvements
11

Source:
Freight Flows by Highway, Railway, and Waterway
Highway: U.S. Department of Transportation, Bureau of Transportation Statistics and Federal Highway Administration, Freight 
Analysis Framework, version 5.4, 2022; Rail: Based on Surface Transportation Board, Annual Carload Waybill Sample and rail 
freight flow assignment done by Federal Railroad Administration, 2019; Inland Waterways: U.S. Army Corps of Engineers, 
Institute of Water Resources, Annual Vessel Operating Activity and Lock Performance Monitoring System data, 2022.



FAF Modernization in Three Stages

12

Forecast Only (by 2026)

Goal: Improve mode share forecasts 
(quality, useability).

How: We will set up select elements of 
the modernized FAF, putting the most 
effort into mode share model 
development and validation. We will 
explore using employment & economic 
growth data (from BLS, States & MPOs) 
to project total growth in flows. The 
resulting forecast will be sensitive to 
network infrastructure capacity. 

Demand Modernization (timeline & funding TBD)

Goal: Improve demand estimation 
processes in FAF (production, quality, 
and useability).

How: We will transform the way FAF (or 
parts of it, e.g., OOS flows) is developed, 
moving from construction to model-
based estimates while leveraging new 
data that are now available to BTS. 
Development and validation will focus 
on demand elements. 

Extended Modernization: End-to-End 
Supply Chain Analysis Tool (need funding)

Goal: Add supply features and improve 
demand features (useability, quality).

How: We will add new features that 
integrate richer data and use updated 
methodologies, especially filling in the 
transportation supply side. Extensive 
attention will be given to validation to 
ensure robust performance in scenario 
analysis of both demand and supply. 
Finally, an EIA NEMS-like scenario tool 
will be developed for others to use. 



In Progress: County-level 
OD Flows Development

• Objective: Disaggregate FAF OD flows from 132 
regions to 3,143 counties

• Proposed approach: ensemble method
• Disaggregate flows with several methods
• Blend the estimates
• Output: a single “best” estimate
• Compare to validation targets
• Iterate until the “best” estimate is (reasonably) 

close to validation targets
• Summarize across all US counties
• Need to decide what is “close”
• Will need to aggregate commodity categories

• Data
• FAF5.5 OD flows
• County-level data (employment, population, …)
• Validation targets: real-world flows (HPMS counts, 

USACE water tons, …)

Status

• Completed: Literature review on existing 
disaggregation methods

• Underway

– Selecting methods to include

– Implementing in computational framework

• Target release date: Late 2024

13

132 domestic regions



Considerations for the Initial Release

• Will likely label it as an experimental product

• Feedback/comments on the estimates, including suggestions 
for how to improve them using local data, will be welcome

• All flows will have Origin County & Destination County

• However, we may reduce detail to improve overall product 
quality – for example:

– Commodity detail may be reduced or removed

– Will try using all modes, reducing detail as needed

14



THANK YOU 
FAF@DOT.GOV 

15

mailto:FAF@DOT.GOV


Uses for and Approaches for FAF 
Information Workshop 

The Why – Why Do Agencies Use Disaggregated 

FAF Data

• NJTPA – Anne Strauss-Wieder and Jakub Rowinski

• The Eastern Transportation Coalition – Marygrace 

Parker

• Southwestern Pennsylvania Commission – Sara 

Walfoort



NJTPA’s Transition to FAF

• Freight Forecasting Background

• Freight Forecasting Tool

• Forecasting Products

• Support for the Long Range Transportation 

Plan

• Study Website

https://www.njtpa.org/Planning/Regional-Programs/Studies/Active/2050-Freight-Industry-Level-Forecasts-Update.aspx


April 18, 2024

TETC FAF Disaggregation Efforts

Presentation to Multi-Sate Freight Working Group: Uses for and Approaches 
for Disaggregating FAF Information Workshop



tetcoalition.org

Today’s Presentation

Topic

TETC Coalition Overview – Who We Are

TETC FAF Disaggregation Effort
• What we did (FAF 5.0)
• Why disaggregate
• Why share regionally/corridor wide

TETC State Use Examples

Next Steps – TETC FAF Disaggregation 5.5.1

April 18, 2024 The Eastern Transportation Coalition - Uses for and Approaches for Disaggregating FAF Information Workshop 2



tetcoalition.org

18 States + D.C.
and 200+ agencies

3RD

LARGEST
ECONOMY
IN THE WORLD

40% OF THE U.S. POPULATION

38% OF THE NATION’S JOBS

35% U.S. VEHICLE MILES TRAVELED

21% OF THE U.S. ROAD MILES

28
MAJOR
SEAPORTS

Stronger Together for 30 years

April 18, 2024 The Eastern Transportation Coalition - Uses for and Approaches for Disaggregating FAF Information Workshop 3



tetcoalition.org

Freight Data & Planning Working Group 

• Goal: To help agencies understand and optimize the 

use of Freight Data for planning and operations 

including:

• Agency innovative applications of data for freight analysis

• Support agency use of publicly available data

• Support use of/Share agency applications of FAF Disaggregated 

Data

•  Support agencies in the use of Transportation Data 

Marketplace freight data

April 18, 2024 The Eastern Transportation Coalition - Uses for and Approaches for Disaggregating FAF Information Workshop 4



tetcoalition.org

TETC Disaggregation of FAF Data Project (Phase 1 – FY 22/23)

Objective: Provide TETC member agencies with (FAF) 5.0 Disaggregated data 
to serve as an additional data/analytical resource

Why we did it: To allow agencies to view freight at the county level and 
where applicable, across jurisdictional guidelines

What we did:

• Each state received their FAF disaggregated data files for their state

• Member DOTs received all other TETC member states’ files, plus WV and 
Ohio

• Files shared with MPOs/Planning organizations as requested

April 18, 2024 The Eastern Transportation Coalition - Uses for and Approaches for Disaggregating FAF Information Workshop 5



tetcoalition.org

FAF Disaggregation Project-  Deliverables

Webinar on disaggregation 
methodology approach and 
data output examples held 
with TETC agencies on

Draft Technical 
Memorandum on 
Methodology provided to 
agencies

FAF Disaggregated files for 
all Coalition states and key 
border states were 
distributed to member 
agencies

Review/share agency 
experiences/applications 
using FAF disaggregated 
data in TETC Data & Freight 
Planning Working Group 
Meetings (on-going)

“Wonderful to have this data!”
- Pam Cotter, Rhode Island DOT

“Thank you for sharing this data 
as it will be very helpful in our 
Freight Plan update, especially 
with freight flow forecasting” 

- RI Statewide Planning Staff

April 18, 2024 The Eastern Transportation Coalition - Uses for and Approaches for Disaggregating FAF Information Workshop 6



tetcoalition.org

Examples of Agencies’ Use of FAF Disaggregated Data

• Tennessee DOT used the FAF disaggregated data files for:
• Internal analysis to determine commodity flows along TN's functional 

classes of different road

• Examining the different types of commodities going in and out of 
Tennessee

TDOT: Thankful for another data source by TETC and the state collaboration 
and use of the data in the future.

April 18, 2024 The Eastern Transportation Coalition - Uses for and Approaches for Disaggregating FAF Information Workshop 7



tetcoalition.org

Example: FDOT’s Disaggregated FAF Application

• The Florida DOT used the FAF5 disaggregated data to 
determine Commodity-specific OD tonnages by FDOT 
District. 

• This information was then used to adjust Weigh-In-
Motion (WIM) derived tonnages as part of a larger effort 
to use the WIM information to improve understanding of 
Empty Truck behavior on the system. 

“This effort will give the department further insight into the 
freight behavior on its system and will allow more refined 
infrastructure planning for freight.”

April 18, 2024 The Eastern Transportation Coalition - Uses for and Approaches for Disaggregating FAF Information Workshop 8



tetcoalition.org

Example: Southwestern Pennsylvania Commission (SPC)

• Utilized Data for briefing paper content to illustrate 
that  transportation benefits of the region’s river 
system extend well beyond the riverfront 
communities 

• Data was utilized in an application for Marine 
Highway Projects funds under USDOT Maritime 
Administration NOFO

“Cost savings in region from FAF Disaggregated Data:   
a six-figure data contract could be deferred for several 
years with no meaningful loss to planning output.”

April 18, 2024 The Eastern Transportation Coalition - Uses for and Approaches for Disaggregating FAF Information Workshop 9



tetcoalition.org

TETC Disaggregation of Freight Analysis Framework 
(FAF) Data Project – Phase II 

Objective: Provide TETC member agencies with the most recent FAF 
(5.5.1) Disaggregated Files 

• Each state will receive FAF disaggregated data files for their state and 
all TETC states (plus OH and WV)

• Files will be shared with MPOs/Planning organizations participating 
in TETC states, upon request

• Freight Data & Planning Working Group will discuss agency efforts 
with this data in a quarterly roundtable

April 18, 2024 The Eastern Transportation Coalition - Uses for and Approaches for Disaggregating FAF Information Workshop 10



THANK YOU

Marygrace Parker

Freight Program Director

The Eastern Transportation Coalition

mgparker@tetcoalition.org



PRESENTATION TO THE NJTPA MULTI -STATE FREIGHT WORKING GROUP 
FREIGHT ANALYSIS FRAMEWORK WORKSHOP:  MPO CASE STUDY

SARA WALFOORT,  SOUTHWESTERN PENNSYLVANIA COMMISSION





Case Study 1:
Regional Significance of Inland Waterways

Decline in use of coal for heating and power generation 
has resulted in reduced river traffic, but rivers are still 
vital transportation options

Commercial (barge) traffic on local rivers is virtually 
invisible to local residents, offers the lowest 
transportation costs and is energy efficient; an 
important regional transportation system

Rivers  / segments may be subject to reduction in 
USACE operations and maintenance due to “low use”

Application to MARAD for Marine Route designation for 
Allegheny and Monongahela Rivers which opens new 
funding opportunities







17 dams “pool” the water to maintain navigable river 
depth; locks permit passage between the pools – the 
stairstep of the system

The locks on the PA system are the oldest and smallest 
on the Ohio River System; as much as 100% older than 
their design life

USACE supports a vital inland waterways system, but 
allocates funding to specific projects; each lock 
competes for funding at a national level

USACE funding timeline is ill-suited to cyclical changes 
in commodity mix and global economy; timeframes 
typically differ by decades

How to demonstrate regional/national significance of 
the river system (using USACE data)





Used FAF Dis-Aggregated Data to create an understanding of the 
regional significance of the inland waterways through the identification 
of movement patterns and trade partners

Coal is a determining commodity in the USACE consideration of “de-
staffing” select locks on the system; Greene County (Monongahela 
River) is the largest coal producing / handling County in the region, but 
is not part of the FAF Region.

FAF Dis-Aggregated Data from the TETC permitted an assessment of 
water movements from each of the 10 Counties (and region as a whole)

There were clear indications that coal, coal n.e.c, liquid petroleum 
products and dimensional cargo were being moved via the Ohio River 
System to cities and regions throughout middle America, and to 
international trade gateways on the Gulf Coast

A White Paper was prepared for SPC Commission members and was 
used as supporting documentation in application to MARAD for Marine 
Route Status for M-79 designation for the Allegheny and Monongahela 
Rivers



Case Study 2:
Regional Significance of National Events

Media Inquiry:  Are any businesses in (insert location) affected by the bridge collapse in Baltimore?





Key Bridge collapse media inquiry came from a reporter 
working for a newspaper with readership concentrated in the 
three counties highlighted in yellow.

Are any businesses in my area affected by the bridge collapse?  
Who are they?

SPC used FAF-Disaggregated data and simple Excel pivot 
tables to identify the commodities that move between those 
three counties (in yellow on map) and the Baltimore FAF 
region, AND THEN leave Baltimore by water (to keep focus in 
on the Port of Baltimore)

SPC provided a summary of the data to reporter, highlighting 
the top ten commodity types (tonnage and value), and being 
careful to add caveat that the data was from 2017 and 
therefore not completely indicative of conditions in 2024.  

 



Data  request was received by SPC on a Thursday. 

 SPC responded to the reporter on Friday.  

This article appeared in the Indiana (PA) Gazette 
on Monday.



Why Use FAF Dis-aggregated Data:  The SPC Experience

1.  Permits enhanced definition of “region”

2.  Maintains overall integrity of FAF data

3.  Ease of Use; no need for expensive and time-consuming consultant contract

4.  Permits almost instantaneous responsiveness

5. Highly effective as a “storytelling” device 



Uses for and Approaches for FAF 
Information Workshop 

The How – Approaches to Disaggregating FAF

• NJTPA 2050 Freight Industry Level Forecasts Update – 

Dan Beagan, Cambridge Systematics

• FHWA FAF Disaggregation Handbook – Birat Paney, 

FHWA

• An Agriculture/Food Research Application – Megan Konar, 

William J. and Elaine F. Hall Faculty Fellow and Associate 

Professor, University of Illinois
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Cambridge Systematics, Inc.

presented to presented by

NJTPA 2055 Freight Industry Level 
Forecasts Update
Slides

Multi-State Freight Working Group 

Dan Beagan

April 18, 2024 Zoom Webinar
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FAF disaggregation for NJTPA

Historical Context

Disaggregation Methods

» Trip table disaggregation/Matrix expansion
▪  I-I, I-X, X-I, 

▪ where X is External zone and I is geographically smaller Internal Zone

» Network disaggregation/ Sub-area extraction
▪ X-X not pass thru, X-X pass thru, I-X, X-I

▪ where X is External zone and I is geographically original Internal Zone

NJTPA FFT methods

“Validation”
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Historical Context
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Freight Analysis Framework and
NJTPA Freight Forecasting Tools

FAF1 released in 2001
» Based on Reebie (now called TRANSEARCH) data

» Available for OD trucks at county-equivalent level

Original NJTPA Freight Forecasting Tool, FFT, used 

NJDOT TRANSEARCH AS input in 2012 to produce flows to 2040

FAF2 released in 2005
» Used CFS instead of TRANSEARCH

CS developed FAF2 trip table disaggregation tool for FHWA
» Factors developed from regression

» Impractical- required 3 MS Access databases to store

NJTPA wanted to update FFT to include latest FAF
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TRANSEARCH vs FAF

TRANSEARCH is Carrier centric ( from Waybills)

» Proprietary available at various geographic levels

» May include both customers (shippers and receivers) AND carrier 

stops

» Uses STCC 4-digit level commodities

FAF is Shipper centric ( from expansion of CFS)

» Publicly available at CFS zone level

» Includes only customers (shippers and receivers)

» Uses SCTG 2-digit level commodities
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Shipper versus Carrier Centric

iPhone left at home 

on vacation.

  

Shipped by UPS from 

home to son’s 

apartment

Shipper only knows 

home and son’s 

address. 

Carrier/UPS also uses 

airports (e.g. Logan, 

DFW,  Sun Coast, 

Ontario) and sorting 

facilities (e.g. South 

Bay)
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Disaggregation Methods
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Trip table disaggregation/matrix expansion

Relative share smaller zone is of larger region

» E. g.  50% geographic relative share for 2 counties in a region

» E. g. Origins should be based on share of productions 

» E. g. Destinations should be based on share of attractions

» Shares should differ by Commodity

For expansion, only relative share of customers matters.

» Share of carrier stops is NOT relevant

» Carrier stops include driver stops, vehicle stops, operational stops
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Trip table disaggregation/matrix expansion 
(cont’d)

Source of relative expansion factors

» Regression
▪ Similar to Trip Generation equations

▪ Can use any explanatory variable (e.g. crop acres in production)

▪ Variables with negative variables are discarded

▪ May only result in one explanatory variable

▪ Explanatory variable may be spurious; “correlation is not causation”

» Economic Activity
▪ From Economic I-O Models

▪ Uses only economic value as explanatory variable

▪ Economic Value is assumed to be correlated with sector employment

▪ Many economic sectors as explanatory variables

▪ Should use same source of employment for all zones

▪ Need relationship between
       Economic Sectors (NAICS3) and commodities (SCTG2)



10

Network disaggregation/extraction

Selected “OR” Link 

» Analyzes every link within study area

» Neither aggregates NOR re-labels external zones to external stations

Subarea extraction

» Analyzes only links on border of study area

» Aggregates AND re-labels external zones to external stations

Special Coding

» Analyzes only links on border of study area

» Neither aggregates NOR re-labels external zones to external stations
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NJTPA FFT Methods
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NJTPA FFT Choices

Matrix expansion factors –Economic Activity

» Employment source is BLS/Census County Business Patterns

» Suppressed employment estimated from mid point of establishments

» Relationship from NAICS to SCTG2 from Economic I-O Make Use table

» R/ECON tables proprietary, so used BEA Make & Use tables

Use special coding for network disaggregation

Identify selected carrier stops

» Borders-BTS Transborder

» Ports- USACE Waterborne Commerce Statistics Center; PANYNJ data

» Intermodal Rail terminals – STB Carload Waybill Survey
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Validation
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Validation

No validation possible.  Most probable, not exact

» Have assumed all employees are equally productive

» Have assumed all firms have same SCTG2 mix

» Have assumed sector employment is equal to sector value

» Being House, not Beating House

Tons in Trucks can’t exceed capacity of Trucks on road

Review by stakeholders/TAC

Review by neighboring MPOs and sDOTs, as well as 
FHWA/BTS
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What are the spatial trends through time in the agri-food flow networks?

Problem: We do not know how agri-food commodities move at a finer resolution over time

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties
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What are the spatial trends through time in the agri-food flow networks?

• Freight Analysis Framework (FAF) data for 2007, 2012, and 2017

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

132 FAF regions

Temporal agri-food flows between U.S. counties
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What are the spatial trends through time in the agri-food flow networks?

• Freight Analysis Framework (FAF) data for 2007, 2012, and 2017

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

132 FAF regions 3,132 counties

Temporal agri-food flows between U.S. counties
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This is a complex downscaling problem, because information between pairs is required.

• Ensure FAF and county level flows are consistent.

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties
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This is a complex downscaling problem, because information between pairs is required.

• Ensure FAF and county level flows are consistent.

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties

? scales n*(n-1)



8

A key insight is that food flows follow the same statistical distribution across spatial scales.  

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties

Global 

Konar et al 
2018



9

A key insight is that food flows follow the same statistical distribution across spatial scales.  

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties

Global 

United 
StatesKonar et al 

2018



10

A key insight is that food flows follow the same statistical distribution across spatial scales.  
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A key insight is that food mass flux follows a Gamma distribution across spatial scales.  

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties

Konar et al 
2018
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Eq u a ti o n y = a + b *x

Pl o t s .b i l l i o n

W e i g h t No W e i g h t i n g

In te rc e p t -5 .7 6 6 7 8 ± 0 .

Sl o p e 2 .7 3 3 5 4 ± 0 .0

Re s i d u a l Su m o f S 8 1 .1 2 8 4 3

Pe a rs o n ' s r 0 .9 0 0 5 5

R-Sq u a re (COD) 0 .8 1 0 9 8
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Strength [billion kg]

E F
Equation y = a + b*x
Plot s .k
Weight No Weighting
Interc ept -2.13836 ± 0.
Slope 1.52991 ± 0.
Res idual Sum of 8.78311
Pears on ' s r 0.88496
R-Square(COD) 0.78316
Adj . R-Square 0.78137

genexpo

G

Strength [kg]

H I
Equat ion y = a + b*x

Plot s. crop

Weight No Weight ing

I nt ercept 0. 96365 ± 0. 07252

Slope 1. 62747 ± 0. 08545

Residual Sum of Squares 46. 32167

Pearson's r 0. 84774

R-Square(COD) 0. 71867

Adj. R-Square 0. 71668
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Establish a framework to estimate agri-food flows between counties over time.

• The Food Flow Model, a data-driven framework

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties
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Temporal agri-food flows between U.S. counties

Establish a framework to estimate agri-food flows between counties over time.

• The Food Flow Model, a data-driven framework
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Temporal agri-food flows between U.S. counties

Establish a framework to estimate agri-food flows between counties over time.

• The Food Flow Model, a data-driven framework
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GAMMA REGRESSION

Temporal agri-food flows between U.S. counties

Establish a framework to estimate agri-food flows between counties over time.

• The Food Flow Model, a data-driven framework
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GRAVITY MODEL OF TRADE

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal food flows between the U.S. counties

MASS BALANCE

Establish a framework to estimate agri-food flows between counties over time.

• The Food Flow Model, a data-driven framework
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Maps of spatially detailed agri-food flows within the United States.

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

2012

Temporal agri-food flows between U.S. counties

FAF4 
data

Lin et al 
(2019)
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Maps of spatially detailed agri-food flows within the United States.

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties

SCTG 03 SCTG 05
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What are the spatial trends through time in the agri-food flow networks?

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

2007 2017

Temporal agri-food flows between U.S. counties
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What are the spatial trends through time in the agri-food flow networks?

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

2007

Temporal agri-food flows between U.S. counties
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What are the spatial trends through time in the agri-food flow networks?

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

2017

Temporal agri-food flows between U.S. counties
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What are the spatial trends through time in the agri-food flow networks?

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties
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What are the spatial trends through time in the agri-food flow networks?

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

2012
Cereal 
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Temporal agri-food flows between U.S. counties
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What are the spatial trends through time in the agri-food flow networks?

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

2012 
Cereal 
grains

Temporal agri-food flows between U.S. counties
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We developed an interactive visualization system for Food Flow Model estimates.

• Approximately 70 million data points per year.

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties
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We developed an interactive visualization system for Food Flow Model estimates.

• Maricopa County, Arizona: A major consumer.

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties
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We developed an interactive visualization system for Food Flow Model estimates.

• Erie County, New York: An international port.

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties
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We developed an interactive visualization system for Food Flow Model estimates.

• Cook County, Illinois: A major transit hub.

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties
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The Food Flow Model is just the beginning …

• This is the first study to estimate agri-food flows between counties and over time

To guide detailed decision-making 
for societal well-being

U N I V E R S I T Y  O F  I L L I N O I S  A T  U R B A N A - C H A M P A I G N

Temporal agri-food flows between U.S. counties
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Wrap Up and Take Aways
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