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2007 U.5. Commodity Flow U5 Shipper
Survey Data: Domestic Shipper Sampled Commodity
Based, Multi-Modal Commuodity Flows

Flows (Air, Rail, Highway, Water, by Value and Weight

Pipeline)

CF5 In-S5cope Flows

Multi-Modal Truck, Rail & Water

Flows associated with Municipal T v I

Solid Waste, Crude Petroleum, & Flow Matrix Construction &

Natural Gas Flows Missing Flow Value
Inferencing Techniques

Truck-Only Flows associated
with Farm Based, Fisheries,
Logging, Construction,

Retail , Services, and Household

CFS Out-Of-Scope Flows

Foreign & Domestic

& Business Moves Commaodity Flows
v
FAF3
International (Import & Export) Origin-Destination-
Flows: - Commodity-Mode Freight
- Deep Sea Shipping Flows | :
- Air Freight Flows F nw‘Matrli:ES
-Transborder Surface Flows (reported in annual tons
and 2007 dollars)

Xtz @ The Freight Analysis Framework, Version 3: Overview of the FAF 3 National Freight Flow Tables.
https://tmip.ora/content/freight-analvsis—framework-version-3-1af3(23.7.21).

(d8 2-7) 0= FAF3 820D & 11y

L. 0= FAF4(Federal Highway Administration, 2011)
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o —— E
Conmup el | ! I. :
sy /- r———
— l"-tmhm.“. i CFS ;_ut—uf—s:np: ‘\\ ;rEi:_:.l
& shipments nalysis
CanaGn Framework
Fareign Trades Farm-based agriculture
S TS Fishery (FAF4)
Trapa- barder Lopging .
il [market & Crude gil Base-year
Census pert] | Naturalges Matria
ACS |Migratien “ Constructionfdemalition debris wi
dats} | Municipal solid waste (M5W)
1 Household/busIness moves
||
syt Services
R lw-' ;rﬂn:-bn:dlm;ln
BSW reports nta a
_ \Waterborne foreign trades
ﬂtﬁr h'lli;lll"r T Appinng modes & gooihims]
ssctiory’ cata,
statistics, &
mere ‘.
| ——

A= Hwang, H. L., Hargrove, S., Chin, S. M., Wilson, D. W., Lim, H., Chen, J., ... & Davidson, D. (2016).

The Freight Analysis Framework Verson 4 (FAF4)-Building the FAF4 Regional Database: Data Sources
and Estimation Methodologies (No. ORNL/TM-2016/489). Oak Ridge National Lab.(ORNL), Oak Ridge,
TN (United States).

(13 2-8) 0|7 FAFA 7= Xtg

Ct. Heavy Duty truck Model (O]= The Southern California Association of

Governments, 2012)
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XI&: The Southern California Association of Governments (2012). SCAG Regional Travel Demand Model and

2012 Model Validation.

(a8 2-9) 0O|= HRAZLIO XY SKiZ SASKISK £2 2 715 1Y

2. Base Year Freight Matrices(@= Department for Transport, 2012)
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SRR

o

=

o 20201@ 5%, “Base Year Demand Matrix Development””7} ugkou}, 3H&

(developing matrices for freight) &= 233+ Trip end model, Activity

based model & A= 3S

Model stage Space Sctn. Main outputs

Generation /! zone 4.3 The total volume of freight by commodity type that is produced,

attraction distributed or consumed in a Zone

Distnbution zone 44 Uses an 510 model to build up P-C relationships through a fixed

leg pair proportional split of distribution legs appropriate to each commeodity type,
proportions | including those legs to, from or batween distribution centres, together
zone cholce with the spatial allocation of each leg across competing zones to

generate 0-D malrices of goods movements

Portchoice  zone 45 For unitised movements between the UK and the rest of Europe, uses an

pair S0 model to subdivide between the UK ports for imparts and exports
Mode choice zone 46 Subdivides the fransported total for each O-D mevement inte main
pair modes, including their associated feeder legs to and fram intermadal
terminals
Yalue to one 47 Convert the units of 0-0 movement from valug (£) to velume units
volume pair (tonnes)

“ghicle type zone 48 Subdivides the total road tonnes for each O-D into road vehicle types
chaoice pair (artic, rigids [4], LGV
Includes: conversion from volume (tonnes) ta vehicles

Matrix zone 49 The total modal volume betwveen a pair of zones as estimated
matching pair synthetically, is constrained to match chserved CSRGT and rail statistics

XtZ: Department for Transport, Great Britain (2012). Base Year Freight Matrices

(38 2-10) 3= s=+22Y 715 1Y

OF. Wisconsin statewide travel demand model(0]=2 FHWA, 2017)
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Xt=: Schaefer, R., Worth, M., Heilman, J., & Kehoe, N. (2017). Freight Demand Modeling and Data
Improvement Implementation Handbook (No. FHWA-HOP-18-018).p.6

(23 2-11) 07 Wisconsin HER7|H SlEQ B 715 24y

Ht. Arkansas statewide model(D|= National Cooperative Highway Research
Program, 2017)
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Xt=: Donnelly, R., & Moeckel, R. (2017). Statewide and megaregional travel forecasting models: freight
and passenger (No. Project 20-05 (Topic 47-17)).

(J3 2-12) 0|2 Arkansas statewide model 1= I}H
AL O]=2 FAF5(2017)

o IF}EFEMZH YL AFAF)E 20179(71F49E) CFS(Commodity Flow Survey)
tlolEl9} AFZAFTS] A § HolE & AZO.E FARCE 54, 75 +¢
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A& : Freight Analysis Framework Versionb (FAF5) Base Year 2017 Data Development Technical Report
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XIE: Freight Analysis Framework Versionb (FAFS) https://faf.ornl.gov/fafb/dtt_total.aspx('23.7.21).
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Of. Truck Origin—Destination Data Methodology(O|= FHWA, 2020)
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Atz @ 2020 Truck Origin—Destination Data Methodology Documentation
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|

|

| |

|

I "Pant Il: OD pairs without related irips. |
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|
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I

| Mutti-day Truck Trip Chains
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A2 1 2020 Truck Origin-Destination Data Methodology Documentation
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Xt. CSFFM 3.0 (O]=, California Department for Transport, 2019)
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A¥=: California Statewide Freight Forecasting Model - Updates and Enhancements, Fatermeh Ranaiefar (2019)
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Xt. Regional Tour-Based Truck Model in Chicago (O|=, 2012)
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A}&: Tour-based and Supply Chain Freight Forecasting Framework Final Report, John Bowman (2012)

(a% 2-18) Freight Forecasting Framework in Chicago
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7t = NTMv5(2020)

- B2 3E SAe 95 wTAHNAM Adse e =AE Ve s A
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< 71 =9 T FE F] %7t E2E T3 2FHL 3
o &S BEL 200038 o] E HYHoR =11

x0

o
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o == g7 FAT F= 2 HoldAe ty & AFe] T 9 =4 25
et RS AlEshd gl Aldshs ofel) 3714 B2 b= ZAIAM
1% HolEHE ngow 12y
- Continuing Survey of Road Goods Transport Great Britain (CSRGT GB)

- Continuing Survey of Road Goods Transport Northern Ireland (CSRGT NI)

- International Road Haulage Survey (IRHS)

Elilcan Ronns-
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Xt& © Transport Statistics Great Britain: 2021 - GOV.UK
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o o] FAl= Domestic road freight statistic?} International road freight statistic

o0& o} WY

- Domestic road freight statisticoll A&
A (E-km), 3= olF A, %4 =Y 17, = AFY £/ +F
WAl A e 3
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- Demand Model: 232 7|5k 7hH <=8 2 ¢ (logit based variable demand
model, VDM)2 &t} 2] A %}—t— ol ARg-

- VDM/HAM interface: 7}Q! o3 AR E o R F| &3] 8 TP F2
2 HIH I 7|EAE OD matrixE A8k AEH o)

- HAM(Highway assignment model): U E®] 20| 5349 2} 555 &
Z3tal OD pair '8 FFAKE 2 B]E&S ALt

- NTEM(The National Trip End Model): 2011'dFE] 518 F7|= 1554,
EARS] & Y YA/ le A5

o N&EE g uEY o= 7|E Q520159 3HE 4R 5HA o3 nE
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1) LGV: Large Goods Vehicle
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TAEE 20,364 0.41 20,366 0.41

AegE= 14,139 0.29 14,139 0.29

Aegd = 24,094 0.49 24,093 0.49

AAE= 23,252 0.47 23,250 0.47

AAd= 21,398 0.43 21,397 0.43

A FEHAA = 2,499 0.05 2,499 0.05
A S EE A A 910 0.02 909 0.02
SHA 318,770 100.00 318,770 100.00
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Matrix(BTM)Atoll A AHA % W)= Ao A7 A%-S 7IWe 2 A =5

FAElE oM 20123 FE] 20459 7HA] A =S 33

BMI2} BTM AFE.9} FAF49] A AA & 4 &7 AAE AF4st] H-&
3t AA| 2719 E5E FHS 2= AAHE AF

r

U, 9, FEe TEste] dSskien, 2012378 20453704 A of
12%9] QBT AAES BYom, s ok 1% A9 A4E At =
=5 U=

FAF4ol M= @A 439" 74, 3473, A4 3704 Alvel Lol tigt 4=
AR AN

“0.5% - -
-1.0% <

-1-5%

Xt&Z: Fullenbaum, R., & Grillo, C. (2016). Freight analysis framework inter-regional commodity flow
forecast study: final forecast results report (No. FHWA-HOP-16-043).
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Xt&Z: Fullenbaum, R., & Grillo, C. (2016). Freight analysis framework inter-regional commodity flow
forecast study: final forecast results report (No. FHWA-HOP-16-043).
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Xt=: Fullenbaum, R., & Grillo, C. (2016). Freight analysis framework inter-regional commodity flow
forecast study: final forecast results report (No. FHWA-HOP-16-043).
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O Identification and Evaluation of Freight Demand Factors(NCFRP web-only
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EWETTRYEH T8 FFARI Y FFFEE <F 431> AAIHA

3 Z2=0 0 S =2 JlEZ=Qo S = =
or] Y W5 10%Ms] BE SEFas MABEE nolF
=12 A = =
(B 4-30) sl2uS+00 JQ0Ze| Mk
’ . ; . Rail Rev
" ; g’ Rail-Ton-Mi Rail Rail h Truck Water Water
Absolute Correlation Matrix Rail Tons 65 Train-Miles | Car-Miles ng}\hﬂl'll?s Ton-Miles | Truck VMT| o0 Ton-Miles

Real GDP 6 4 6 6 3 3 3 21 4
Real GDP per Capita 8 6 8 5 6 2 2 7 7
Real Personal Consumption 7 7 9 7 7 8 8 16 3
Real Income Per Capita 9 8 11 8 8 7 7 19 6
Total Housing Starts 16 16 14 15 16 16 16 4 19
Industrial Production Index 4 1 4 3 1 4 4 20 2
Industrial Manufacturing Index 3 2 2 2 2 5 5 22 1
Purchasing Managers’ Index 17 17 17 18 17 18 18 11 21
Trade Wt. Broad Cur. Index 14 13 15 14 13 9 9 14 13
Trade Wt. Major Cur. Index 15 15 19 19 15 15 15 3 20
Total Employment 11 3 3 1 1 9 9
Employment in Wholesale Sector 13 12 13 13 12 10 10 6 12
Exports in Real $ 10 9 12 12 . 11 11 8 10
Imports in Real $ 2 10 10 10 10 12 12 12 8
Total Capacity Utilization 19 19 18 17 19 19 19 1 22
Chained In. Sales Ratio (BEA) 12 14 7 11 14 14 14 18 16
Inv. Sales Ratio (Census) 1 11 5 9 11 13 13 15 11
Urban Gas Price in Real $ 18 18 16 16 18 17 17 2 23
Retail Sales in Real $ 5 5 1 1 4 6 6 23 5
Lagged Inland Waterway Trust Fund NA NA NA NA NA NA NA 10 17
Tax/Gallon ) ) ) ) ) ) )
Grain Tonnage NA NA NA NA NA NA NA 13 18
Coal + Grain Tonnage NA NA NA NA NA NA NA 7 14
Coal Production (Tonnage) NA NA NA NA NA NA NA 5 15

* NA indicates correlations were not determined for rail or truck demand variables with these
waterborne—freight-related independent variables, which were added later in the analysis. SOURCE: Developed

by the Research Team
Xt=: Identification and Evaluation of Freight Demand Factors, NCFRP web-only Doc. 4, 2011
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. Primary Influencing AFreight | Secondary Influencing AFreight /
Freight Demand Variable 10% Change Variable 10% Change
. Industrial Prod. Trade Wghtd. Index
I .49 . -1. 49
Rail Tonnage Index 8.4% (Broad Currencies) 1.4%
, . Industrial Prod. . .
Rail Ton-Miles 9.6% Inventory/Sales Ratio -4.7%
Index
Purchasing Mgr's
Rail Train-Miles GDP in Real 5.7% Index . 1.8%
(Lagged from prior
yr)
Rail Car-Miles GDP in Real$ 6. 6% NAFTA = two yrs 0.4%
following
Rail Rev Ton-Miles GDP Real $ 10.6% NAFTA = two yrs 0.6%
following
Truck Ton-Miles Total Trade in 1.0% Gasoline Price -0.5%
Real $
Truck Vehicle Miles Tota}l{egegle n 1.0% Inventory/Sales Ratio -1.7%
Water Tonnage Total Capacity Utiliz. 8.6% Graint+Coal Tonnage 0.9%
IWTFEF Gas Tax
Water Ton-Miles Rail Ton-Miles -4.4% (Lagged from prior -1.3%
yr)

Xt=: Identification and Evaluation of Freight Demand Factors, NCFRP web-only Doc. 4, 2011
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&5 (Ministry of Transport)s= National Freight Demand
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Linkages of industries to forecast indexes

Populatio
n

Supply

Non-Dair
y Supply

Forestry
Supply

Fishing
Supply

Horticuitu
re
Supply

Wool
Supply

Transport
Energy

Concrete

Waste

Liquid Mik

Manufactured Dairy

Bxport Logs (1)

Logs to Sawmills

Inputs to panel making

Inputs to pulp and paper

Sawn timber

Puip and paper

Panels

Manufactured Goods

Supermarkets and Food Goods

Other Retail Goods

Imported Vehides

B N SN A AN A A

Waste

Wool

Fish

Livestock

Meat and Meat By-products

Horticutture

Grain

Other Agriculture

Coal

Petroleum

Limestone, Cement, Fertiliser

Concrete

<[

Aggregate

Steel and Aluminium

Other Minerals

v

Couriers and Post

v

Ceneral Freight

v

v

XtZ: Ministry of Transport, New Zealand government(2014), National Freight Demand Study 2014
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Freight Forecasts by Broad Commodity Group-Total Growth from 2012 (per cent

Commodity Group 2017 2022 2027 2032 2037 2042
Milk and Dairy 14% 33% 40% 46% 53% 60%
Logs and Timber Products 10% 42% 48% 50% 28% 28%
Livestock Meat and Wool 6% 16% 20% 25% 29% 33%
Other agriculture and fish 5% 23% 38% 48% 55% 62%
Petroleum and Coal 6% 9% 12% 17% 23% 29%
Building Materials fertiliesr and other minerals 14% 34% 52% 69% 86% 102%
Other manufactured and retall goods 8% 17% 27% 36% 45% 54%
Steel and aluminium 6% 9% 14% 18% 22% 26%
Waste 13% 25% 37% 48% 60% 70%
General Freight 9% 19% 28% 37% 46% 54%
‘Total 10% 26% 36% 45% 50% 58%
XtZ: Ministry of Transport, New Zealand government(2014), National Freight Demand Study 2014
2t SF Ak
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