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7t. Freight Analysis Framework 3 (0O]=, 2007)

o CFS(commodity flow survey)& 7|8tC. 2 3&=0/DE FAHE
- &, v= CFSY AR It b Al 7HA] =5 AlRe HlEARAIR R 3T
Fotal o WHES A8%
- Y, HA7EA0] EY, Hr, mojmERl %
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2007 U.5. Commuodity Flow

Survey. Data: Domestic Shipper
Based, Mult-Modal Commodity
Flows (A, Rail, Highway, Water,

LL.5 Shipper
Sampled Commaodity
Flews
by Valiee and Weight

Pipeline) CF5 In-Scope Flows

Multi-ticsdal Truck, Rl & Water
Flowes associated with Mumnicipal
Solid Waste, Crude Petraleum, B
Matural Gas Flows

Flow Matrix Construction S
Missing Flow Value
Inferencing Technigues

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

Retai , Services, and Household
& Business Moves

CF5 Qut-Df-Scope Flows

Foredgn & Domestic
Commodity Flows

FAF3
International [Import & Export] Origin-Destination-
Flaws: T i
- Deep Sea Shipping Flows SomHodib R oee SRR

Flow Matrices
(reported in annual tons
and 2007 dollars)

« Aif Freight Flows
- Transborder Surface Flows

(d8 2-5) 0= FAR3 220/D 1531

Lt. FAF4 (O|= FHWA, 2011)

o 2012'd CFS(Commodity Flow Survey)ollA &3} X3k 4AF9 ¥ 4,
=5 5= ¥d4d A o8 By dueEs 4835ty 7Eds v
EYX2E A= A AR
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X&: 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).

Cenaus CFS domestic Apphyng mipdels.
higeren shipments |e
B
// CF5 out-of-scope ‘\ Freight
shipments Analysis
Framework
::;’;I:-:i-!d agriculture (FAF4)
Logging
Crude ol Base-year
= | Natural gas Matrix
Construction/demokition debris ‘#
Municipal solid wasts | M5W)
Household/busIness moves
Retall
Services
Trans-border trades
Intermational alr trades
\Waterborne foreign trades

-'\'\.'_.P it Pibides & acartinns)

(13 2-6) 0|7 FAFA 7= Xtz

Ct. FAF5 (0=, 2017)

o FEEHY
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e, A4, Mul=

o FAF5(2017) O/D Hle|gHo] 2= E2](0), F4A(D),

71et F-£2] HolHE

EEMER 22 7] 2 2R oA s

o A} M2l FAF 5.5+ A

9 wjw g) 9 E-o

- 71EAE(20179)
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vl o
o L A

E.0}9))0]

5%

ZY Y Y AFAF) = 20173(71%9 %) CFS(Commodity Flow Survey)
HoEle} QIFZANTS A 7o Hlo|ElE AFO R FARE ¥4, &, &

n®

23



(€ 20243 S7IaSEA X 2Y

1(2018-2021)

r2
[.4_\|]_l
e
o2l

74 ](2023-2050)

_7":
- F 529 HA FAH F4R(1997-2012)

o FAF ¢1Z& thafst 94 $2lol whe} 20509744 3714 A 4% Aluel ()
A, 2, A E dERl= 5 @919 miE 3 AE A7

-4 7R Y, A4 2 HA S| (C&D), &, A, AdAVk, 2R 5

o AZZA|2~= FAFSS] 00S H&9 gk A% 358 FA3= ddx A83

- =

- 183} o] FA4H CFs e 9] o5 CFS
71 A% dlolgHel e} HE FHXE ILH

- FAFS= CFse| A=E 7|Hte = o8 7hy $AE F4st=d|, 7H $2%
7Ie2 A = SAE ASste] 47 asA g AR 5 e Hol
Hote 18y o] = ARE A FE8 F A= VT AF

- CFSe= 39l A 2AE skt A
ZAFet=  Establishment Selection™], ZARE L 7IXke AHshe
Reportiong Week Selection™A|, 18|31 5 HEE =3l Shipment
Selection GAZ U0 ZAE 3t
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2f. CSFFM 3.0 (0|2, California Department for Transport, 2019)
o California Statewide Freight Forecasting Model(CSFFM)< 74 7|8 Rdl=

# FAFS HolElE 38 Ao} 9 7leh F o] A75A 2 AA Hel
HE /MO 88 F30 4, 44 2 458 35 2y
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CSFFM2 “4#9] 55°] 9= FAF H°JEIE AH83te] E45 7lo s &3S

S5 89, Y, A= SO BY

S4wmio] ohd HA|Z9 BholhE & 4+ glor, ThE Fo| Q7EA 8 B
dolelsh 7o 7ho] VES Y2 FREIFAL D UG HE JMOE G

A EYotE 977119] FE(Preight Analysis Zones, FAZ)S 7|RFO.2, 387]19] 4
=3 AlolE, 31719 —.—5\—%-}—3{—‘—-1:("[NZ)E T3l mde FLE3gS

Xt=: California Statewide Freight Forecasting Model — Updates and Enhancements, Fatemeh Ranaiefar (2019).

FAZFTAZ
Frepare employmee, G0P, agriculvune dara tables

1. Disaggregated loput Data Prep —

Ariraciiony

Dometic llows

Truck anky, Aail-Truch, Water, — - Trck, Air-Truck, Trock onty, Hail cmly, Water only & Pipeling

Rail gty Air-Truck Bopeire by C i
1 m

4. Transshipment FAZ, Gateway & TLN OD Flows 3

Spii muitmie modes = E

inlo mode sEpmenty Triack, Bl and Al sagments-y €6 'E

Seaunndl ared Average Daky Flowns by 3 Truck Class and CG

Aupnraps Dbty Trock Flosws o1 TAZS by Truck Chiss and CO

Disaggragats FATY bn 5454 TAZS
E &

Traffic dsigrenent far Ench Pesk Perod Truci link Fowes by Truck Clatues by Time Prriod

(a7l 2-7) CSFFM 3.0 Architecture
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Or. NTMvb (8=, 2020)

- B2 3E SAe 95 wTAHNAM Adse e =AE Ve s A
735 Aol FE FAoAM AL HolHE 7Nte s
ol A #H sl Rail, Maritime and Shipping, 2 Aviation &4 &9

< 71 =9 T FE F] %7t E2E T3 2FHL 3
o &S BEL 200038 o] E HYHoR =11

x0

o
=]

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)

Bl bonre-
AL gt b

50

2000 2003 2004 2004 2008 2010 2012 4 8 218 2030

A= : Transport Statistics Great Britain: 2021 - GOV.UK.

(J¥ 2-8) g= =AU 312 &0 243

-
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o o] FAl= Domestic road freight statistic?} International road freight statistic

O o] Wiy
- Domestic road freight statisticoll A&
Ag(E-km), 3= o5 A, &$d =20 7 3= AT £ =F
Wajel] Ajk W8 239
- International road freight statisticoll A<= 5% k=9 HE), 54 &
o] Agj(E-km), 3= olF 7, EU 7128 3=%
o 37/Me] A Tt EASH 494 E99| VR EE WE

o 3t

oK
e

aL
o

oot

bol| ke Tl< A9t 67] S (car/LGV?) driver, car/LGV
passenger. bus, rail, walk, cycle)= &3} A-gAke] 79 HA| F @ Enlo]

=2 YT &L=
5 Xgsta

%9
oo

- Demand Model: 23 2& 7|9k 7FH <=8 X & (logit based variable demand
model, VDM)2 &3} 5212 Melst= o] AHE-g

- VDM/HAM interface: 7}Q! o3 AR E o R F| &3] 8 TP F2
2 W3lE 1y 7|FH9%E O/D matrix® AHAISH

- HAM(Highway assignment model): Y[ E®|F] T3] A=} 555 &

Z3tal O/D pair B FHAKE 2 BIES ALHE

- NTEM(The National Trip End Model): 2011 A58 5d F7]2 AT5A,

EAdsel wE T A4/ ade dS

ot

o 1&E R I fEY1ds 7|FE A5(2015)9] 3E A B3R o mjE
Y A~

- 3 39 S A% B 7TEF W78 AR Lol AR ET 2 Ujol| A X85
Ht. Base Year Freight Matrices (&= DfT, 2012)

o Y= AYLS o R 20129 S 7EAERE sl B A5G =

7) LGV: Large Goods Vehicle
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g 7 BHEDFS FHA

mjo

o 40871e) Y Ao E3h ss7lel R 570e) B E 5670 BRAE F,
ge7lel fHTIt &, 77NS) JNE ok BOR o] E AAE FHE

o FEHEE A aulEe AR S Sl T=otaL, St ARk LA

o} 2njete] BAE SIO B s T8l 7ISHTATeE W= 3 s 7

o @ 9% Eolx G Y SoloE TN Mesls WA BysEEEd
o Fe HEsts HHe mHS B T

o }EIIANE Eo el 4T £ HEAR Bkl B 28 5
JESE

o 20201 5%, “Base Year Demand Matrix Development”7} U$ton}, =
(developing matrices for freight) &= X33t Trip end model, Activity

based model & A2 FH 3L

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

Model stage Space Sctn.  Main outputs

Generation| zone 4.3 The total volume of freight by commodity type that iz produced,

afiraction distributed or consumed in & Zone

Distribution  zone 4.4 LIses an S0 mode! to build up P-C relationships through a fixed

) pair proportional split of distnbution legs appropriate fo each commodity type.
proportions | including those lags to, fram or batwesn distribution centres, tagethar
Zone choice with the spatial allecation of each leg across competing zZones to

generate C-0 matrices of goods movements

Portchoice zone 4.5 For unitised movements between the UK and the rest of Europe, uses an

pair 510 medel to subdivide betvsen the UK ports for imperts and sxporis
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terminals
Yalue to zone 47 Cenvert the units of O-0 movement from value (£} to volume units
yolume pair (tannes)
Vehiclefype zone 4.8 Subdivides the total road tonnes for sach O-0 inta road vehicks types
choice pair (artic, rigids [4], LGV}
Ineludes: conversion from velume (tlonnes) to vehicles
[atrix zane 4.8 The tatal modal velume between a pair of zones as astimated
matching pair zynihatically, is constrained to match observad CSRGT and rail statistics
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e = A

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

Governments, 2012)

Dy iT-THT T i
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i o e 100 merioed
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LETE [T S
TON vt o
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Lorwams Brpd
Ty by TO0D
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|
re faca =
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XtZ: The Southern California Association of Governments (2012). SCAG Regional Travel Demand Model and
2012 Model Validation.
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Ct. Regional Tour-Based Truck Model in Chicago (O|=, 2012)

o Regional Tour-Based Truck Model Bl$Eg O/DE 753k A9 Rd=

A oot 69AZ T

- THAZ oA B AAE 7|02 shie] dlelg AAsi, 2uA| 2

shutel S| QoA o2 sle] Folz b

11—
| Y
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A Al g
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——y
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Slapu
—

Regienal ¥

Glop
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e
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Stop Durakies §— _
o

Truck Trip
|°"::'J.1" - TR

Xt2: Tour-based and Supply Chain Freight Forecasting Framework Final Report, John Bowman (2012).
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2f. Wisconsin statewide travel demand model (0|2 FHWA, 2017)

TolME T AYH aTHH AEA e Sl
A FH7NA Ferte s BYs NEEois
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e e 5 .. = TAS bvel
s e panscondin

i pia il mowi port o e SHAPT COT plogeet
2w e by B

) L
B [T T 11T RN
R

XtZ: Schaefer, R., Worth, M., Heilman, J., & Kehoe, N. (2017). Freight Demand Modeling and Data
Improvement Implementation Handbook (No. FHWA-HOP-18-018), p.6.
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OF. Arkansas statewide model (O|= National Cooperative Highway Research
Program, 2017)

o "I o FtAF EEWELIAE 20159 FHY nESFL FIFHE A S

o AAY =8 R Al #d 9y EY RIEE NTSIlE

¥ = L4
Parsin inp Fraghl ki
GH TR0 AR |

Person mode Ereight mode
s
|

(=t

f Slop /

XtZ: Donnelly, R., & Moeckel, R. (2017). Statewide and megaregional travel forecasting models: freight
and passenger (No. Project 20-05 (Topic 47-17)).

(73 2-15) 0|2 Arkansas statewide model 1= IFd
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