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Integrated Land Use and Freight Transport Modelling: A Case Study of Freight Model in the UK
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Abstract: Logistics and related freight movements is an essential part of
urban economic activities. It is highly relevant to both land use and transport
planning interventions. Therefore, it is the area where Land Use and
Transport Interaction (LUTI) model has been extensively applied. The earliest
freight model was developed in the 1970s. Since then there are more than 100
freight models have been developed. However, the application of freight model
in practice is very limited, freight modelling is focusing on production and
consumption. Transport logistics hubs that are primarily used for distribution
seem to be not considered adequately in most freight models. Those hubs
are crucial for freight movements. Failure to capture the distribution channel
adequately will result in underestimating the goods movement significantly.
This paper firstly reviews how freight modelling have been studied systematically.
Then using the UK national freight model developed by City Science as an
example to depict how the City Science Nation Freight Model (CSNFM) was
developed in detail. In the final section, the paper is concluded with a number

of suggestions on developing freight models in China and directions for future
research.
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https://www.ons.gov.uk/methodology/geography/ukgeographies/censusgeography

https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/ukinputoutputanalyticaltablesdetailed

https://www.gov.uk/government/organisations/valuation-office-agency/about/statistics
https://www.gov.uk/government/statistics/continuing-survey-of-road-goods-transport-gb-respondents-section
https://roadtraffic.dft.gov.uk/#6,/55.254/-6.053 /basemap-regions-countpoints



[ERERD | HAARBEESREXBRENES — RERSREXHD T

R 2 2019 H¥hpihzE

. EREESIENE

i@k /
T by 1 EES i
<25 km 25~50 km 50~100 km | 100~150 km | 150~200 km | 200~300 km >300 km
A7 i 9 13 25 14 10 10 8 89
EZD 26 52 59 17 6 5 2 166
A& 30 30 54 38 34 35 19 239
G, B 2 1 2 2 1 1 — 9
At 4 7 9 8 6 9 4 46
R 5 7 14 10 4 2 — 43
A7 5 4 10 6 7 8 44
@i (n3EE IKIe) 34 25 23 10 6 8 111
R 6 4 5 3 3 4 1 25
INE 3 3 4 6 3 3 5 3 27
B 4 3 6 5 3 4 1 25
FHA AT T 1 1 1 1 1 1 1 8
R 43 40 42 10 7 7 2 151
R, i 3 3 7 7 10 6 4 40
(kS 3 4 7 4 2 2 2 25
FJw I M iiRiT 8 6 6 2 2 2 — 25
SELER 26 35 41 20 21 20 9 173
ESAV 4 2 4 3 3 4 2 22
P8 216 240 320 166 128 132 69 1272
E T RAEM RIS REMEMET A L%,
BOROICR « 2% 3k [18)
AR REFKEE

P14
<0.25
0.25~0.5
0.5~0.75
0.75~1
1~1.5
1.5~2.5

—_—2.5~5

- 5~10

@ 10~-26

4 FEE 2015 FHEERNBAHREENSH (86 TiH)

PR https:/commons.wikimedia.org/w/index.php?curid=56786835

/ zemz;m?% // )\mﬁlw& / é}%ﬁ%giéiﬂé?%
—

BB FIARE ZiBT RS

5 EEKIERAMS BRI

i

1 E i
‘ B ‘
% x
| ]
‘ o ‘ ‘ . ‘

‘ PHEELA ‘ ‘ PEBOA ‘
in in
i ' '
‘ Fi/#EO ‘

E:BYRFRARBHY, | ARG R4S, 2H_AH T
H@E, 3H—ByMFCECE, ARSI CE, 5HoHT
WESA TS, 6 A CEEI TS, TARBHICE, oRE
O LB T RELAL ; > KEALR ARG RiZEAL,

6 SEHIRIBEMRK

UPL EfREHHE | 2022 Vol.37, No6 13



S UENR

FEAABIY B LA A A BT A i A B
AR BB ZEIRR (Leontief) T 1936 £TF %, HEA
B R P SR MR A R EEE S (output) FHESS
FHEABPT L AE R EARL (input), TR JERT R 5 R4
WA i (output), B AR A= A A f A
FRR AT FRA A AR (1) -

Dr=Y"+y, amx” (1)

D" ARFIR LT THRE AR ¢ Y™ AR AT B E R
Zom{HFERE, RIS R BUFHABEE B0 5 X" 8503 X7
HEET i m 8 n BB BB, RIETTE =m0 X"=D",
a"" B AR A d AR, AR B n 7 T 2 m B
PRI 0™ X" ARG i m AR HAt = AR R ok,
AR N g R VR — A e, NS SRR, K
B 25 (B MR P iz A IR 2SRV A AR
RAETRAR S A AT, R5 A FH 2% 35 S B TE B
MHBIRGLE P, BARAERANE .

m — ymo0. mn i
Dc _Yc +Zna[c])([c] (2)

2 (2) HAK (1) EAME, KAFETEAE#
BARR) T 25 8 KO e QRAT T RAERT i m A= p 3
THPH ¢ s, N .

Poine TRRAETH 2 ¢ A7 W IR T4 p BRI BEME. A1)
12 FH AR SR A B R 1 2 B P TR e 56 [P
11T 2 ISR AR AR Y B R FE T RO I3, T RO A~ B
BT R p WA A M p HEBE B TH 2 ¢ 1Y
THH, XA Uy 7. Uy B Wy FRAE 1 p 427 A
it m RS, DAS BIE % m Wb p B ¢ YIS HBAR 4L AL

Wy BA PR CIE A (2) oRAIRM S, %
BT m B R EAP RO TR A . X — 22T DA AN [ 7 i
ZIRE N EA R, T — P A, 2l e
T s R TR B S, X ANt 2 SR Al A P B i
EIEIESi

Upe 1953 b — A B B MER 732 7= Hh p £ b ¢ Z 1R]
(yIB R AR, — R P A AR AL R AT AR (SR IX
W p 1 Z I SRR ™, (R IE Qe R 5 ] BT R 4R 2 1Y,
XEFY R ACE KL, BB o s (A0 / K E A B
H) AEEREZNEN, ZBIX AR R
Pt ek, B DASKT R [ R G A 12 i A )
FdRE A T B AR . SR DA R 2 ERE T
BER G ERR  BH SE A BT AR RIRE R [ —Fh R4,

14 2022 Vol37,No.6 | UPI

VE B ZAH B i B P RERE M, 2R A, L
TR T Y - SR TR N L R A R R R R Y
Pt AFRATT B 25 7 1 p 57 9 ¢ 2 Ry S i s B 4
I AR L SRIE

WIE 6 Fir, E XK ¢ PO i m YRR AT PAE I
HEMNHIEN (P17 4), B ma OBl R 2 &
AT 3) 5 i DR DU B A SR (BRTY 6)
o Hop LSRR ME (BRAT 5). DAL 6 S, 77 & m A
FEH p BNE TR ¢ YRS T, AT AR N B H 1
(AT 4) Rl Okl (PR 2 SCBRY 3) B9AT -

To=T iy, (T7Epye) +2 (T1PEiD s Pomig)  (4)

2K (4) Y P AR SRR b BT 4 ok PR p ] BB,
BV R PTHIR E Tz kB B, ARERY 6 AR IR
HWAAPE, 7S5 MAFRFE RS0, FERFFRHHE
H AW HGREARFMAR, A3 (4) BT AR
B, AR AN A7 3 p BT B ¢ BIs AR o
T 7 B B A ) 35 B S T BT 4 vhol 4 B 9 ¢ 1932
R, RIEREE Logic B AR BoR AN 7 ST S it
g5/ AR 2, SRR AN LA 7= A, AR 3 AR
URIE 2 SR 3 2R, RGIAE T A 75 B e ok
MZEM—K.

2 PAEMSIEA B R IR B IRIE. 1B 6
BB A =R R, 5Bz i B AT e A A
EATRESA ZRECH Rl RMEARR 2B RMER, /)
MBI g, B BRI BRI =, ) IRIE R
MR A LR B R SRS AR, B TR AT HGE I
B PEARALRE GO R PR AL B Ia R A, SRl A I
P2 B 2 B B A R R

3 BE

BiaiE s B E R AviE sh i B ALSG . X
KIEFNRAEFAEEENEM, 5 WA GrRE
KBTI IR AN 25 LA R AR S8, BN EFERR
FKEZR, HAbtsBns b oA R, SRR
FYCB AN TR 5 M AR L BN R P A A
B, B e M RECRI R E A B EEE L, AT
— AR S AR IRV T 4, IR R A [ N
R

3.1 ARSI
X — PRI B T2 B S AR TR A B SR TR A O
T e B HOE AR R AU T U AL AR . TR 6]



[ERERD | HAARBEESREXBRENES — RERSREXHD T

BRGEM R, WA T A EERTT, R BARLG RS
AEIG A AR . MR SCHR a6 % 2K A R A 5T AT A K
B, K 5E AW AEE R B A B BT I T R . T
Wil E R IE R R T45 4 T A S PR AR AT
BEAY, AR DA RS SR Bl g, 38 0] DA 9Pl
F S A HORIBOR . BIan - WS — a0, %R
I T 0] A AR TR S ik ez X 2 5 TG sh S R AU R, 3R AT
DABADURT 8% [0 A 8 a7 A ) e, 9 ELAR B30 N 1 gl 2% £ b ko
BRI GRS B BT A R

AN RLF [ R S I BT A S NS L AR A W AT
BTSRG0T X I AR R G E R
£, (RIS A A AR SCHE TR I . X RGO (U HR
TR R RS, T ELR D TRRBL R A, A
RS SGA W] DR T AN H R4 [F] 57 A R 5 sk o,
0B SR BB B ok RIA A BRI A AT,
YHR2 3 5 R RIE B TR BANE, Ak, R R R
35 B M b T BURF 3] YA 8 BT 622 R 5% FH BT A2 18 A L
FERIE, FIan . R ETTREA R A E] H B ELE S
IR S E A34 S AR IRIEZE (electric freight) HLZE
LR AT,

3.2 RERFRME

PR, X AR R I AE T S TR B AR SR A
BT E i R B, ALY B R T A A
HAth 2 R a RNk B . Wiz AR ZSis R e Aok 32 2
R W, UHRSMRE, FERERERCHEENIERM.
FAN, 1 R I A M T ) T B A R SRR T
B 5r25, 5 ATEEAE B B Ot 2@ Se i B B
ERERSFEEN R AR B ERESIT VLS4 SN
Gy, WUNERUSREE L Tl U R R P B A T Y
YA AR DA B A AR . BRI TRl E R
BB AR AR 0 [ A R SR R T BRI RS, (R
HIRZER FEE— R

FAN, BKTTRFEE RS BA H R 2 TR N
BN GEZ B RF s (B 6 iRy 1 AIFRAT 7). X
SR KA AR A P DN, BT AR O, R
X B L2 iz i 5 | R AR R R T
), WHEESHES BT (nE5T EZE [electric cargo
bikel), FrPATEAR RIS F, A LABLUAHF [ 6 HhER
1 RIERTT 7 AR BHE SR I T IR A RIRFSE, Rl DA%
RT3 Ao U A 5 S0 A T 5t S B A ) R e 28 B B
FIRE, Xt R R E A ER DU B TR, i
FAHLERE. GPS S RHHE )y U E 2T HER, Mt

OB P 5 220 15 5

3.3 AIHEEMEL UK 5215 AR Rk & R /7 [0

e [ A2l B 07 TR BIT T AP B, 1990 4F L A4 24
B AR SMH SR BT FTHESR . I o ] R0 - A1
HREFHFRZ AR AT RO, XT5as <l i Hiif Ak
RS AH B ™, SR GE T8 S EHh E R L5 3
SRIDE &34 U pa ey DN EVE R SR e S 102 R
X RGAL T RS IS 35 H L2 AR KRR 5 2 X AR
WHSERE L, Baaif shl AR S T H s 3T iy
SORNE SRR SERENE, WARAE E N RSSO, b
B F K P A AR B AR T 5

PR TR Y S A e A IUAE AR 5 T

(1) 3 AR A AT DA S AR v A DU AR, B AR ST
AT ERS A AR, EATFIA DG R
AT PAsEE G AU A T 2P R T 5 i S R A A [
BRI B DU R TE IR R AU S ) i i AR —— s i B 75 oK
ERSEZEMETORO. A mihde, dhng, BER
ZTF R SRR OV AT ) AN ol IR JE
R A T 2 AR Y A P AR R B SR
B, FRARE A AR R 2 BN,

(2) AT HEREIISGRTESD, BRI IRE AR A
A Gy R IRE R DA R H s K2 TR
FAL, BRI R A AR I R S EE, W 7 B
A, R B R s A RE T AR SE AR IE, TERETS
RS IR SR, TR S IRE A
HR I IRIE BT ST

RFEGASHE BB ELEHE
‘ BB ER RN \ \ TS \
i ]
| T | | s |
2] 1]
I
\ SEBiLA ‘ ‘ SERLA ‘
L]
]
+
(6] 7]
‘ PO ‘ ‘ = ‘

E:BYPHFRAREBAT, | A SEIHFAH, 2H A F
Bk, 3HA—BoM T El ek, A CEICE, SHPHT
SE AT, 6 ABER AP, TARBIESE, KA
QAR P RIETAL ;- KA B AR B 42,

B 7 K. EEENDHEREER

UPL ERrEHH% | 2022 Vol.37,No6 15



S UENR

(3) A AT G B SR TE A AR AU B2 12 X i 3
ARERAAE EGE, R R BRI e, A BRI
MHERTE, BT REE I T e . PRASIRITRI 5T A < 1
HbAIRZ AL

Bria B A LA AR Y 5 A AN R )
AR R IRE . BT RR A RO GURE, LR
MEAEFA BRI, SLia 50 @A ] DA ASEANIE 4L
E EREX, ([ERTEA MG BRSO R, X E RS
| G DR 22 e it CAnadt i ) o kA0 2 ol = 2
TR T A 2R A R, AR Tl M
Vet S A P Y B AR A 8] 0 A, P A D RS DL B i )
ioKo Bia 221 A TR A8 — X e T DL 040 B R
B AR T BoR, o EREE N 2R 5, P E S X
TEOLTTA B AT S A2 [ R bR i i 2 B T B = %)
TR SIS 1 R 2 RDT TS FEE I A, e P R
B AT, N EE O E Y E R BT B AT, R
A B v [ 15 9 0 B SR R AL B B

WA E R s R R T, X Etia mLIE T
MRS AR T B REERIEM . 8 AR 4 1 75 2
LSRG AL PR N AR AT AR A TR AN Y, AR T
R, BRAERNRANIZ R B YRRISE, Rl R R E
. OEIAHIAN H AHDA KB T A, WL, AT DATEA iR
Pl B 0L T ARBUR B8 1015 B RO B S R, BRIEZ 4,
TERARACER T THT , BT mT DA A R8s (Can AL
GPS ¥lf) RIFHMBATAT MR A B, RT3 BRI £
B, BB R, AR EORE R, R RS
Ho P A AT R R UEATALNS o 3 IO SE AT B R e i A
BRI UERRUE, LA B 9 AR B R ) B8 A0 2 42 254 Tl %
BROESE, DS R RIR R HE . B Sl Bm i e, e
HR BRI, BIANAnAAT i o A AN S R B 62 4 3
H, RO AER I R T B R EEREN .. [

EOCEREAIORRRGE R HAEHELH.

SE ik

[1] BATTY M. Cities as complex systems: scaling, interaction, networks,
dynamics and urban morphologies|C]. New York: Encyclopedia of
Complexity and Systems Science, 2009.

[2] Department for Transport. Transport analysis guidance-GOV.UK[EB/OL].
London: Department for Transport, 2021{2022-03-23]. https://www.gov.uk/
guidance/transport-analysis-guidance-tag#introduction.

[3] YANG T. Understanding commuting patterns and changes: countefactual
analysis in a planning support framework[J]. Urban analytics and city
science, 2020, 47(8): 1440-1455.

4] HRA, BB, FA. 5 REAETFT oRT AR 5B —RTF
AU EALERAALA [J]. BFRJEFT A, 2021, 36(2): 1-6. DOIL:
10.19830/j.upi.2021.034.

16 2022 Vol.37,No.6 | UIPU

[5] City Science. National freight model phase one final report[R]. Exeter: City
Science, 2021.

[6] Department for Transport. Transport use during the coronavirus (COVID-19)
pandemic-GOV.UK[EB/OL]. London: Department for Transport,
2021[2022-03-23]. https://www.gov.uk/government/statistics/transport-use-
duringthe-coronavirus-covid-19-pandemic.

[7] HUBER S, KLAUENBERG ], THALLER C. Consideration of transport
logistics hubs in freight transport demand models[J]. European transport
research review, 2015, 7(4): 1-14.

[8] Department for Transport. TAG UNIT M3.2 Public Transport Assignment[EB/
OLJ. London: Department for Transport, 2020[2022-03-23]. https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/938870/tagm3-2-public-transport-assignment.pdf.

9] Bz, &b . R 5 KA S ApiE 3Gl - WA A 2K ()] adiE
A IAZ 54382012, 12(4): 106-114.

[10] DE JONG G, BEN-AKIVA M. A microsimulation model of shipment size
and transport chain choice[J]. Transportation research part b, 2007, 41(9),
950-965.

[11] ORTUZAR ] de D, LUIS W G. Modelling transport[M]. Oxford: John
Wiley & Sons, 2011.

[12] LEONTIEF W. Quantitative input and output relations in the economic
systems of the United States(]]. The review of economic, 1936, 18: 105-125.

[13] TRAIN K. Discrete choice methods with simulation[M]. Cambridge:
Cambridge University Press, 2002.

[14] McFADDEN D. Conditional logit analysis of qualitative choice
behaviour[M/OL]. New York: Academic Press, 1974[2022-03-23]. https://
eml.berkeley.edu/reprints/mcfadden/zarembka.pdf.

[15] JIN Y, WILLIAMS I, SHAHKARAMI M. Integrated regional economic
and freight logistics modelling: results from a model for the Trans-Pennine
Corridor, UK[C]. Strasbourg: European Transport Conference, 2005.

[16] SAMIMI A, MOHAMMADIAN A, LETTERS K K. A behavioral freight
movement microsimulation model: method and datalJ]. Transportation
letters, 2010, 2(1): 53-62.

[17] URBAN M S, BEAGAN F G, FISCHER M ]J. A working demonstration
of a mesoscale freight model for the Chicago Region[C]. Florida: 4th
Transportation Research Board Conference, 2012.

[18] Department for Transport. Road freight statistics: 2019 and 2020[R/OL].
London: Department for Transport, 2021[2022-03-23]. https://www.gov.uk/
government/statistics/road-freight-statistics-2020.

[19] Climate Change Committee. 2021 progress report to parliament[R/OL].
London: Climate Change Committee, 2021[2022-03-23]. https://www.
theccc.org.uk/publication/202 1-progress-report-to-parliament/.

[20] WILLIAMS I N. An approach to solving spatial-allocation models with
constraints[J]. Environment and planning a: economy and space, 1979, 11(1):
3-22.

[21] WEN C H, KOPPELMAN F S. The generalized nested logit model[]].
Transportation research part b: methodological, 2001, 35(7): 627-641.

(22] Bk A TiEAmAE A WE B E RANEZ RS 5 2L (D] B% -
Kz k#2011,

(A% . N





