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e A | BL5 | 110,876 | 31,5 29,7| 107,757

| LBD (100,00 | 346,892 | 1003,0 | 353,008 | 100,01 | 358,753 | 100,00 | 373,448 B3| 1000 | 378,354

o 2011 Aol M el A A5A 289 ST A48
— 3A FaEARsat SEHG 5715015 AR GRP] S7H50E Whste] A3t &
U GRP 57H= A&
o QoA AN Z47he] o R Ak 20109 V1% SHEAbs A BAERS vl A o
= g
— Mg A3E uigow A B vlwste] 7bd 9 abgo] e W ES A ulsto]

FRAEA B WEEOR 48 A9

e
o,

<& 217> 20104 7|& 3Sl=AtsAT 2lgk M= Ho}
Thef: CH/

20104 7|= 2% =g CH A
S0 B(X)) 3,118,795 405,506 315,874 3,840,175
SH M E(RIEH) 3,126,328 418,145 307,081 3,851,555
Za {2 |(FA)) 3,099,260 402,966 313,896 3,816,121
elsote 3,082,921 399,589 310,711 3,793,222
EAdg(1L) 3,060,197 397,887 309,939 3,768,023
S| (DA Y) 3,024,114 418,856 302,217 3,745,187
=3l 7{2(0) 3,019,320 392,572 305,799 3,717,691
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<HE 2-19> SIEXEA RYY SUMYES e Zofadjusted RY)

& AX| e AL kol AR &t
AAH 0.753 0.818 0.749
A5 0.681 0.767 0.687
AMAZE
=4 0.723 0.772 0.752
& 0.728 0.788 0.708
AL 0.906 0.952 0.877
A5 0.788 0.846 0.781
HIAIAE
=4 0.858 0.874 0.819
CHe 0.787 0.850 0.774
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— NUAIAAATLE] 57k AR VA FAD RS A= 5 2001F5H 2011W37FA] F-
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— A3 9] B9 A AR AT (LT, 2010)04 3 FAARL] A5 T 1999
WELE 2009W71A] 4134 AR A 27188 ukelslo] =4

— ' 0619%4 F715HE Ao FRHCr oleld F7FAE Hedtel Pl HaNBEY
LS
o WEFEYE
- FEYEY A% FTAAAADTANA AFAT Y= FFE PR AR F

200158 2010714 Ak A 9] A+t S7HE= whgstel 54
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o EUiQEL FHS LS gu EiglE A B8RS A5F
Cl g BEHe ARYEN TUT PO wulg] TAA 199 BEF AuelE =
wlg AR AR A g5t] o 53
o AzHFE L =ridEe] FH FAAE S AA FARF Folg Aol 14
— AEe] BAS FolE AT 4 A FAM TS BEANE
- AAAES FARGTE DA SHbel FEL AP RS ol dato] AU T4
A5 d5ekal, FAEES] o] HAdhs FES 28T TS o]-8sto] A
SAATE A 5319len, O A¥s <i 2-20>9 T
<HE 220> MZ=AUE 2 TOUE Hell SAKEE oS
e el
T B 2015 2020 2025 2030 2035 2040
10 NS 161,833 | 175,697 | 190,749 | 207,091 | 224,833 | 244,094
11 CHIf M= 4,702 4,463 4,237 4,022 3,818 3,624
12 MRHE; 2 =M< 35,670 30,845 26,673 23,065 19,945 17,248
O|F, o|=WHAMAMe| I
13 S 46,798 46,389 45,983 45,581 45,182 44,787
DI ME
14 | 715, 718 2 A= | 8,773 8,366 7,978 7,608 7,256 6,919
=1 2
15 L 4,101 4,384 4,686 5,009 5,354 5,723
LIRHZEZ A 2])
16 | "=, =0| 2 Zo|HE | 22,312 21,661 21,029 20,416 19,820 19,242
17 olaf gl 7| Zofx| 9,528 10,726 12,075 13,593 15,302 17,226
I3 A ofE} al
18 e 17,941 19,211 20,572 22,029 23,589 25,260
MRHEME
19 31EtE 4 SEHE 170,476 | 185,587 | 202,037 | 219,945 | 239,441 | 260,665
I12HE 9
20 - = 78,077 78,116 78,156 78,196 78,235 78,275
ZCAENE
21 HIZS 2=HE 39,045 37,878 36,746 35,647 34,582 33,548
22 MAXF 2EH|= 113,077 | 128,595 | 146,243 | 166,313 | 189,137 | 215,094
=Z7ISHE7 A Y
23 53,501 53,656 53,812 53,968 54,125 54,282
74 A2
Z1EF 7|1H & EH|
24 455,541 | 509,888 | 570,719 | 638,807 | 715,017 | 800,320
HZE==
MRS, AFE, g4,
25 o3 o A 30,771 31,610 32,473 33,359 34,269 35,204
26 Mo | &M= 64,376 63,932 63,491 63,052 62,617 62,185
olf, MY, &sU|7| 2
27 Al 137,866 | 138,155 | 138,444 | 138,734 | 139,024 | 139,315
28 A=A 4 E|2E] 277,729 | 278,584 | 279,442 | 280,303 | 281,167 | 282,033
29 7|El 2E8H]| 105,960 | 118,340 | 132,165 | 147,606 | 164,851 | 184,111
30 2= 11,136 11,454 11,782 12,119 12,465 12,821
31 RV 9,663 10,064 10,481 10,916 11,369 11,840
SO E 1,057,540 | 1,122,533 [ 1,191,521 | 1,264,749 | 1,342,477 | 1,424,983
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<E 41> CHAYE =52 H

O

=
T

Model class

Model component

Direct Trip Trip Mode split Traffic Economic/
factoring generation distribution assignment land use
modeling
Direct facility Of facility
flow lows
factoring
method
O—D factoring Of O—D tables Included Included
method
Truck model Based on Included Not Included
exogenously applicable
supplied zonal
activity
Four-step Based on Included Included Included
commodity exogenously
maodel supplied zonal
activity
Economic Based on outputs Included Included Included Included
activity model ol economic
model
Zbs: J.Chow (2010)
T == A 5404 it
<H 42> 3ETIP2yY Zedx
Policy and analytical needs Type of ool
Economic O-D factor Truck Commodity Economic-
flow factor models models models based models
1 State transportation planning — P P P P
2 Project prioritization, STIP P S P P P
development
3 Modal diversion analysis — S — P
4 Pavement, bridge, P S P P
and safety management
5 Policy studies — — — — —
6 Needs analysis P S P P P
7 Commodity flow analysis — P — P P
8 Rail planning — S — P P
9 Trade corridor and border planning — — — — —
10 Operations, safety, security, truck — — — — —
size and weight issues, etc.
11 Project development or design P S S S S
needs: e.g. forecasts and loadings
12 Terminal access planning — S — S P
13 Truck flow analysis and forecasting — S P P P
14 Performance — — — — —
measurement/program evaluation
15 Boittleneck analysis — — 5 5 5

P Primary, § secondary

25

J.Chow (2010)

o Pendyala et al. (2000)= 3H=%3o| JkS n|x= &

[¢]
SYUEN A, st=ulesre, sheussy, A 514 8, A
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— AAY A (Trend and Time Series Analysis)

— BF& A BA(Elasticity Methods)

- A 2 EF UEYI 2 (Network Models of Economics and Logistics)

A =

o

(Aggregate Demand Models): 4

— B A Z 8 (Disaggregate Models)

W (Economic Input—Output Methods)

1
T

o "= %59 Quick Response Freight Manual 11(2007 )9l 4]

QI (Simple Growth Factor Methods)

- 4 = TR

(4—Step Commodity Models)

[¢]

(Hybrid Approaches): EZ Rl 717}4

(€]

1

Al

pyl

— AAEE2 (Economic Activity Models): Spatial Input—Output Model

7Rt B w7t R A 3

ke
T

9] % De Jong(2009)
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=
A E4 A A4 Eﬁul ) ol o8 24

trade

final demand by s
coefficients

sector and country

RIO mode in value
technical
coefficients
freight matrix in
GDP and = ade
macroeconomic o€ e -
. selling
variables ode :
prices
........................ ‘\ 1
base reference e "
matrix in quantity . 2
- — other
freight matrix in attributes
quantity

ode choice mode choice
LoS de logsums

L
freight matrix in quantity
by mode

<OE 41> SANEDHES 0|8F S5 T

Z+&: Cascetta et al. (2012)

— 5, Agk 5 AR "E*&% —‘%}04 ?"Q% A, g, B4 7|8 Feas dAgEs

S50 AR xdz‘gr‘sjj

o Cascetta et al. (1996)% o|gg]o}2 o B0 Byel TR BAsly] 9
MRIO B3&<& 7/Wdstyde

— MRIO 28& sl g0 44 g5 e 2 A4 ZAd @ 71&7153d, A

i



62

& WAS VS Mgl AU A9 weF PUS AEY
Fapow MBI A A9 AR A

— 744 0D YL AAFE o83t 5 B AR EE R Al gletH 1

Final demand
per sector and region

v

Technical matrices per region

——————— = | Trade coefficient matrices

MULTI-REGIONAL
INPUT-OUTPUT MODEL

Region-to-region matrices |
of trade flows
(vakie)

— Valuelquantity 1
FREIGHT /D coefficients
TRANSFORMATION INTO 1 Shipment size
| DEMAND i Freight type

__,-hy__________m____
|

coefficients |
v 7
Q/D matrices
" | shipment by size
and freight type
iGeneralized (inclusive) e — MCDE CHOICE Level of service |
| transportation costs | MODELS atfributes |
LA | -
I [
Modal O/D matrices :
I !
—
|
. — - PATH ASSIGNMENT | -
Rail, combined MODELS FOR :fg&fg?:g; | Road netw
and Navigation [ ™ RAIL AND INTERNA ROAD | Road ne ork
network |_ NAVIGATION i T

<72l 4-2> 0|ElZ|0} MRIO 324

28 17 (Cascetta et al., 1996)

A

AR

o Cascetta et al. (2008)= Z7lfRoA 3EFL S 4317 93 Multi—Regional

Input—Output 23S st 483195

- A oR FAHBRGS AANLRE sl BEG WA W BE

=2 v 71—
ARG g R A=AY Jrke 93 ey ke A%s 7t

— A3k R Au| o] Bz 2 Y] g3} 1S H]-8-S W] mitol Al
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25e] Aol 4951, o) Qs wE} AAE o2 Aol 2R = 2 JEAAS
7B o] gk PA ik A Al EHoldS Fele] w7k Sl s R
% 5 9
— 713E R AATFE(T I FA 9 feedback) S T3] AAMS] TSI, 1 A8
Fe49 dolHBe Baw sof shzv] o]efd Bl A MRIO BB E 2P 2
b
— 7]¥42l MRIO B¥T2E e 2o
1714, X: A4kl W)
R
Ar 715 HE
Y: HEr8 ¥
Yreo/Yesr: A3/ =
Jrec/Test: A A3/ <
I: identity ¥
— 71&A5eF WAG] Aol wpet MRIO 282 g el7t A4 = 1 o sie] 49
W 4otk Aol we} ofel 183 o) MRIOS) S40] B & e
INTERNATIONAL EXPORTS
Satisfied only by internal production Satisfied by internal production and imports
& E X = (I=TAF(TY £ Yo, e
g 55 Panicciia and I;u:wumllitl-lillr}'_-‘j X =(-TAVITO + Yesy)
= =
=| z
2|Z| 5| x-ommrmon e | YO GG e s
A L=dlal
A=
A ”EJ" X=(I-TATY Jegp + Yesr) X = (I-TAYV'[T(Y + Yegp) — Jger]
- é—-,} Chenery (1953) Moses {1955) Costa (1987 ) Cascetta (2001
>
<JZ 4-3> MRIO 2&2| &7
— J)RREe) B 712 MRIO Bl @ Svkel AATRS ur @440 ¥Hs i
S A 39 feedbacks 888 FH8LY] ffste] G dntste = 5. WA 10
o] 718 A digk vl A Eue 2o AASHH et ot e
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<
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.
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- SE50E FAske Qold AGUAR] ARATE A o2 ke ol o
ol §3tel F4e Aol Mwd A4 voro wery

<E 44> 2520} X|27t E7Q FeS W AL 7F ARys

Ao SR AY AL EE A= Sl
1 e 0.1393 0.4646 0.2161
2 FAHE 0.4009 0.4593 0.5714
3 Jaks 0.2010 0.1484 0.1715
4 FAHE —0.0083 0.3096 0.0393
5 Aek g 9f 0.6594 0.8290 0.9813
6 H| o4 0.1552 0.2886 0.1568
7 SAREAZ 0.0791 0.3710 0.1311
8 E‘HHxﬂZ?j 0.7681 0.8599 0.2481
9 A AEA D () 5 A4 £]) 0.5336 0.2326 0.2994
10 ol o E-AMAA Y P HIAF xﬂ e 0.7710 0.3114 0.7354
11 7V, p 2 @%zﬂaxﬂ 0.0214 0.1364 0.0215
12 A DA A 2 (7H‘Lxﬂ94) —0.0258 0.1243 0.0005
13 gy Fo] U Fo|AFA Y 0.0483 0.1700 0.0896
14 o2 @ 7= u) A E A 0.8213 0.3009 0.7358
15 S Od*ﬂ 2 A5 A A F A Z 0.1753 0.2567 0.1504
16 site 3 sAE 0.1846 0.2717 0.1749
17 IFAE 2 ZEgAFAZRY 0.1944 0.3576 0.2850
18 Hl%ﬁ%yﬂwﬂlﬁ 0.2669 0.5297 0.4027
19 A1 2p2 A 2 0.1732 0.3241 0.2042
20 FE7FEAEAZE] (714 2 E 7HA19]) 0.1101 0.4174 0.1755
21 717 A 2 ﬂﬂ]xha 0.0328 0.3679 0.0867
AR, 74in %, 5F 4
22 ] A 2] 0.1339 0.4260 0.2418
23 AR gl B e 0.0391 0.3506 0.0825
24 o, A Fr7] E AAAERY 0.0554 0.4658 0.0915
25 Az 2 Ey e Az 0.1542 0.4688 0.5637
26 7| Eb- 5 Al =Y 0.0250 0.2879 0.0187
27 A 2 0.0509 0.4254 0.1948
28 7 ERAl A 224 0.0200 0.5603 0.1918
30 e 0.3789 0.6410 0.4909

o T3 20051—-2011 Skl 03%%94 21 slE4 Q0] ik A

o 2011 FEH BT 167] A9z IS, A9 A I35 A9E =2
2 FUFYF 55 o]&ste] FAs, A E(pretest) W8S A HEH o2 2E
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pis=s

7t &3} 4-671]

— w47 Al T2 D 2 FHYAEAS), A7) wEAAe] AH(AZA
HE), A9 2k AAE(EEA Y 9 =229 AL 5o Wslel wet X A3t sh=
Fo7h o BEHEAE BT S 9lg

<E 4-5> 20114 7|= Atolg] 51220 XAl
log (A4 Ar LA 5= log(Z 5[]
_—l_uzl —I':—J;Uqg:" ﬁﬁg A A2E / ;I:H—;Iod Eoquod |:-||:|| S E| de-ljﬂ/\ = A 7(|.E 2

— {%‘ﬁ%‘/%‘é‘xlg on_i”AEtE = S = = Todd EBo M = I T

=X 724 242 ce°
sN=E 1.1479x 0.4984x —9.0289% 0.9263 226
EME 0.8552x 0.3102x —6.4718% 0.8593 223
eIME 1.2588x 0.6198+ —14.2580% 0.7748 158
FMNE 0.9870% 0.3726% —9.8163+* 0.7834 194
A Et —-0.3725 5.3738 23.7079 0.9972 4
HI2% 1.2717x 0.8930x —12.0818% 0.7537 225
24= 0.9960% 0.7854% —5.3358% 0.9590 226
Sl 0.8012+ —0.5791+ —8.3815x 0.9841 6
ME 0.7416% —-0.1040 —3.7534% 0.8555 225
o= 0.5643 —0.4566% —1.9404% 0.8652 225
= 0.5067+ 0.2765% —2.3802% 0.6675 130
=Xy 0.7537x 0.6035% —3.8471% 0.8427 225
oo 0.8741x 0.2282x —4.4210 0.9331 226
Ol 0.5833% —0.4068% —3.2596% 0.8335 225
FIA 0.7546% 0.3742% —1.9334 0.7803 180
stgtE 0.8812+ 0.3488+ —3.7983x 0.9272 224
i 0.8783+ 0.0045 —4.6956% 0.9595 211
HIZ2% 1.1562x 0.5434x —7.1779% 0.9162 226
1A} 0.9287% 0.2415% —3.9920% 0.9449 225
=5 0.8917x 0.0457 —4.1796% 0.9353 226
ZIEPIA 0.8729% 0.2447% —4.6396% 0.9442 226
HAEE 0.8045% —0.3949+ —4.4510% 0.9429 210
7| 2| 0.7370% —-0.0086 —3.7915x 0.8874 225
oz MY 0.7362% 0.2519% —5.3533%* 0.8770 226
ASAL 0.9727% 0.0300 —5.3338% 0.9495 225
7|EIR2S 0.6565% —0.1602x* —3.4880% 0.6692 182
e 0.6152+ —0.1805+ —3.5998% 0.8573 225
7| EMIZ= 0.9245+ 0.7964+ —5.6809x 0.8428 226
=0f 0.9442x —0.0769 —3.2387% 0.9682 224
Fx 5% FFTAA 7172y #x 10% fFrelaolA 712
log(3k=2) = al log(AAHTLAIGF= =22 o Ak Aakel/Z ] of =204 7F AE]) + a2 log(=2A]S
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R A T2 W WY S ekl PSS AP 9 Holw Ao
2 iRES) NG AR W TP ARt 87, e @Y oled AR
£ Shushs 2 WRssp] uie] 2 el Als AR glol 1gsle] gtk 143
AR ABARE AR o) A1) wE5a 4 3pgo] Bashhs HolM wgEria 193

A AR 3&%711%}?3? 2 A AT v;é}ﬂ A AT

Tl

B Ao 20114 CHH| 2020 dater M
7|1E ESEN Z|cH

1 SAHE 106.48 103.66 108.40

2 E4HE 106.48 103.66 108.40

3 JAHE- 106.48 103.66 108.40

4 FAakE 106.48 103.66 108.40

5 At g A 137.48 128.21 141.10

6 H] =45 137.48 128.21 141.10

7 SATEAZ 111.33 107.43 113.33

8 %Hﬁxﬂl‘ﬂ 111.33 107.43 113.33

9 A5 A EA ZA (Y EA 9] 81.86 78.89 83.37

10 OJi oJRalAAE] @ RIAE A% 81.86 78.89 83.37

11 74, 7P 2 A A S A 2 Y 78.17 75.32 78.89

12 =2 2 YFAEAZACFAR) 109.76 106.96 111.43

13 3z Zo] W FolAEAZSY 109.76 106.96 111.43

14 A4 2 7S A EAY 109.76 106.96 111.43

15 EEENE= =] Q%Xéxﬂ%xﬂ&%ﬂ 120.57 117.42 121.63

16 si3tE 2 A 106.48 103.66 109.37

17 ARAE 2 ;E}*Hxﬂﬂlﬁj 148.61 144.81 152.49

18 H) S4B A A % 151.19 144.81 155.13

19 xﬂlx}lﬂﬂzcﬂ 135.11 130.48 135.11

20 57 AEAZEY C1A 9 A 153.81 149.89 156.47
21 ZIEPIA 2 guAEY 163.30 160.53 164.69
22 AR, H3rH, 9, &% ‘;‘ FAI) A 2 146.07 142.33 147.33
23 A7) A= 210.12 194.96 220.8
24 oz, Al Yslr)7] 2 /‘]ﬂ]Xﬂ 186.96 177.75 193.33
25 A2} 2 Ea]maﬁxh%‘ 142.33 139.89 142.33
26 7V ERS-% AR A 2 131.62 129.34 131.62
27 A2 130.48 128.21 133.94
28 7 ERAlEA S 130.48 128.21 133.94
29 71eF Au) = 141.72 138.8 143.57
30 T4 146.07 143.57 148.61
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HBE TARIE +2FFs 7t E3)18EE

(Holguin—Veras, 2002)

o S7VUEDBAEIA FEaE SBODE T2 A7 5% 2 BEAEH 550 2]
%

N
SFolA lom, KTDB 32 0/DE A3kt 394 BF &5

N
&3 B, FE9 0D E7F SEAEA £

f" A-\l__ (A-:l-.__
=) e
)
Ry Py
(D) ~ (o 4
\D) ~ \ D
&) 'J\C_:J
Commodity movements Truck movements (loaded trips) Commodity movements Truck movements (loaded trips)
B cC D A B C D A B C ] A B C D
1 1 1 Al - 1 1 1 Al - 1 1 1 Al - 1
B B B 1
C C C 1
D D D
Commodity OO {unit of weight) Truck QD (loaded trips) Commaodity OD (unit of weight) Truck OD (loaded trips)
<HEEY> i

A5 Raothanachonkun et al.(2007)

<08 44> st=XSA SARY0 HE =S20/DAL| Af0|

o2t A S 78] #fste] 2011 71 g2 Abs Ak O/D= skaAkeat 71t 3k
KN

PN
T
Fato] A4 FHHOM, 710H 02 B (irip) 7 40 FEFLWGo] v}
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Cf. =2 Al

1) Stefan et al. (2005, 2007)

o Akt WA (AT W, HFEA)E PO BAY BEAEAS] FYAUS WL

i}
A= Fol7INEEE S AN

— 2001 FFo ZAFE 37,0007 F01(185,0007) 53) ¥ F&

— tour purpose and vehicle choice model

CEER S Fol g RolBAM(RRAA, RS, V16 ) SEAEA EF
(&, T, d)= wiA

— tour start time model

L BT 244178 57) AP R FRete] Z17he] Alzbje] Fol Hld

— next stop purpose model

L3 FolBA o]F the FolBA wA

— next stop location model

A A E VIR v mAA O] v sk, v Al mRA] £A 07 EX|o]RE
BENTEY, B G, H2H 5 e

— stop duration model

- 22 et AZE uA
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‘ Tour Generation ‘

L]

‘ ehicle and Tour Purpose ‘

v

‘ Tour Start ‘

v

‘ Next Stop Purpose ‘

v

‘ MNext Stop Location ‘

v

‘ Stop Duration

A} Stefan et al.(2005)
<72 46> Fop7|EiRE Pz

2) Gliebe et al. (2007)

o A7k} tiu] =& EA] SHEAls ] S ' (AR f1=&, AJH]
S EYslelr] flete] EE7)et vA vlolAZA]EH ol ¥ (Disaggregate
Commercial Model: DCM) 74+

A, ME E AT

’

- 2003 d-2004d Q3}0] 9 WER ZARE E(F 5627 AFAA R4

T 507 o] ARTHL FolHd el A9

|
=5

|
o

o1+ % 9 (industrial, wholesale, retail, transport handling, service) EAFA-
o2 wEES ARSI, stEAbsA Eue 4Y, T8 Ud3doR i

FHe 3 M RGO, PAFEE Be o] BF

- Good: the pickup or delivery of goods and materials

N

l‘

|
ot
olft

- Services: the provision of services, such as real estate services, health care,
public works, repair services, and recreation services

- Meetings and sales: activities related to professional meetings or sales calls

- Other: work—related stops such as refueling vehicles and non work—related
stops made as part of a work tour, such as breaks

o DCMEES A SPAZ 25, 2 @A a1y t=3 2+

— Traveler Generation
NFAYRPS THI £ 4 FTABA WAF 74

— Vehicle Assignment

-ARAA T 2 BEXo]§ SAS 1LHd RIS FHte] SteAlbsa B
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Fo] 8 FoA, T-U¥ BF=2 industrial?} wholesale 4&°] ¢
H

Dynamic Activity Pattern Generation

- StEAbs A EEHEE 5L T THUE S e GARE &5 54 A (next stop

purpose choice model) ¥} &-5%4 A (next stop location choice model)Z &
AAE R BUAT O F 52 U2 WA BES FA(stay) T ANA, A2 S BE

= fste] v A E o5 (leave) T ZQIA, ofH 8 A= HZobd A
= sl
= RS I =

CRE —f}ﬁx}—‘;— SUAE W F s o] e S TSty dY EEAE HEo)

Zonal Land Use

Data P e e e e e m e e e e

l ! Dynamic Activity E
| Pattern Generation |
Worker Traveler ! —l !
Generation | i
1 5 Next Stop i
! —» Purpose Choice H
Vehicle I Model :
Assignment E I !—l
¥ E Next Stop i Commercial
Starting Time | Location | Vehicle Trip List
Assignment i Choice Model i
L | s

Z}&: Gliebe et al.(2007)
<72l 47> DCME2 Y =

3) Munuzuri et al. (2010)

AR g2 Exte] E3)8) el (supply chain management, delivery practices, tour

configuration, time windows =)5 =& 3}sl7] Y= ol& FHES 4 J+= A5/ =2

LA, B ARG BF £HANE AAHOR BAT 98

2 ATl A= B2B(Business to Business), B1H] 52} o] 543 EA| R sEAE 219
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o

N

1=

Zewasiel 2ol 2 A

A8

H(entropy maximization approach)< 7]HFO. 2

—10A)oll EA8h=

Location Street Direction Vehicle counts M1 results M1 deviation (%) M2 results M2 deviation (%)
1 Torneo Northbound 162 149 & 380 135
Southbound 84 B8 3 137 63
2 Puerta de Carmona Southbound 132 113 14 131 1
3 Plaza D. Juan de Austria Naor thbound 114 118 4 195 71
Southbound 186 142 24 139 25
4 Eduardo Dato Duthound 54 &7 24 145 169
Inbound 60 92 53 58 3
5 Luis de Morales Naor thbound 135 125 7 118 13
Southbound 162 181 12 210 30
[ Ramidn y Cajal Eastbound 102 53 48 54 47
Westhound 222 215 3 112 50
7 Luis Montoto Eastbound 54 53 2 146 170
Westhound 204 246 21 96 53
a Cruz del Campo Eastbound 90 (1] 33 138 53
Westhound 234 285 22 158 32
9 Kansas City Inbound 168 180 7 156 7
Qutbound 114 135 18 1o 4
10 Maria Auxiliadora Clockwise 102 113 11 125 23
Anti-clockwise 78 112 Er] 164 10
11 Arco de la Macarena Clockwise 72 71 1 192 167
Anti-clockwise 108 112 4 76 30
12 Bueno Monreal Eastbound 180 234 30 207 15
Westhound 120 153 28 183 53
13 Avenida de la Paz Outhound 123 121 2 381 210
Inbound 246 268 9 100 S8
14 Paseo de Coldn Southbound 96 132 38 133 39
Northbound 186 234 26 229 23
15 Paseo de las Delicias Outbound 156 78 50 155 1
Inbound 114 162 42 56 51
Overall weighted deviation 1923% 5054
A5 Munuzuri et al.(2010)
4) Ruan et al. (2012)
i) ) o L= o] =] 1=
EAE stEAbeake] aht 5 ZE RS AYstely] fsto] Folrint Ay A8
A sheAbsake] F3 IR o]
i= =1 O =1 - =) O 5 = 2~ 3L
~ EAR HEATA) Fo] A JBE WAL 82) BA(EA0lg 4, HESe 0 F
O = =
2 54
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HE A7 g
— oo wta|, SEAFA RS 7]E W = g
F)ol] i3k Fdo] A E5HS 3lEAsAE Heksh=d 2AE S gl
O~
T

ol =} A o] 3}1\%

X
;

[l =

u
H’-T

— ey, E8(trip) 9919 B5F 7 d s S5
ape] FolHEgS HAsly) o AetelA] e

o E/\]T EAFEA 0] EogElS AES T o2 na3lalr] 93 Folukeo] FEAlER})

13 (tour—chaining strategy choice model) F743}310H, TA|F slEZAls2le] Fo]Hd

ol A WA 49E et 08

]I

— Daily vehicle activities that include goods pickup from an intermediate stop
— Average trip distance between intermediate stops

— Average dwell time at intermediate stops visited

— Shipment of clay, concrete, glass, or stone

— Shipment of manufacturing goods/equipment

— Shipment of miscellaneous goods

— At least one visit to a distribution center in the daily tour chain

3. TAIF EEXSA SUSY BY Al

7t =L AR

1) AZXE 2] (2008)

il
o
o
>~
>
ilbg
r <{
2
=
X
M
1%
ofr
ol
$4%
o
_EL

o S SEAEA] FAYH 53] ST B

A $ASAAED B sheel] FHE F

— S AT 20059 AFEF AR A3 F OF 130000he] SFEAER EEE o]
MY A2, B, 7IE, B H3e
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2) XA 2] (2012)

— 2005\d 3=As A B A ARE 0

— StEAksate] dEd Ay
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Lt =2 Al

1) Holguin—Veras and Patil (2005)

o 19983} 19991 Denver Regional Council of Governmentol A 43
= g A o] mANE SHeAleate] BAkE AHE SRS 7, SRS Ao, T
o] g A% BF oz RYsiael A

- E42H 49

- transport of people, service calls, fuel, service, return to base or home -5

- AF 73

- automobile, pickup van, single—unit truck, combination truck, sports utility
vehicle

— A4, o2 BANE sheAls ks sl & o] FaAkE dElE Holw, 25% ©]
Fe A o] FAAE BejE B

— BApge] AR k2ol oF 5,670 A (stop) = FATI, o 35% 71EE 27)e)

S
A5A (stop) & TAE

— L3t SIAET Hd A1A (stop) e FHAE = 9 (inverse relationship) & 7}
A= Aom BAE o EdAE ¢ Z7to)] thet Ho A-A|(stop) 7 1AEE E

— AP glEabsate] R4S shalEdl Ao Yeton, SuAo] skl

Possible Trip
Purpc:ses _,«7’
-
— ™,
Possible Trip e __-‘pf/ 2 ., B
Purposes T — pN / Ty
A N
Base T | .
— — ! .
- !
K — I/I\ A
— Return to Base e

A& Holguin—Veras and Patil.(2005)
<2l 4-8> TAF SIEASAe SdAls 7Y
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2) Cherrett et al. (2012)

oy stEAbeate] g S48 24
o7 GAIEE] 124] Aol o]FEojA= Aoz e

— =5 QU o Fade] /g uht v, A0l FEFe] AL Holn, 1 Fol= 10
A-129 Afol7k 7bg whE Aoz ehg
- F 5592 van(light goods vehicles)?] HlF o] 7} o1 &5 T AlFA| 7Hdwell
time)< °F 10% 715 4A84
B8] AFAGE e g acle] Gal nie Mol A% Aow e
- The distance from the goods vehicle to the premise being served
- The location where the vehicle parks
- The type of product and whether or not the goods are unitised
The means of getting goods off the vehicle and conveying them to the
premises
- Whether the driver has to close and lock the vehicle
- The number of people performing the delivery
- Whether staff at the receiving establishment assist with loading/unloading
- Whether or not the goods have been pre—ordered by the establishment
- Whether or not the goods have been sorted for delivery prior to the vehicle's
dispatch from the warehouse
- The extent to which the receiver checks the goods
- Whether or not staff at the receiving establishment need to be present at the
time of delivery
- Whether or not the driver requires a signature for delivery
- Whether or not other deliveries/collections are taking place at the receiving

establishment at the same time
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o 29918 B4 EA (Aol TEYE)E tloR AR B

B Winchester High Street (2008)
80.0 17— g Winchester (2001)
T0.0 +— 0O West Sussax towns (2005)

Mean dwell time (minutes)

A}&: Cherrett et al.(2012)
<OE 4-9> A0fATH Hit AMFAIZ

3) Comendador et al. (2012)

lo
N

7 3
E2H3.5E RN S| FHEAS e, sHEAY] SEAE 54N 45 54 A
4 AE

— APAPRAL AR, AFEFDA AR, GPS ARl that B2 247 Fdspe], 24 A%

0 gzl g ud A%
— Aol oA, EAARE uiF o R AN sHEAEAtY] 54 R FHE e 22 Vs
of whe} &g
Foj(ZUA R HEole s F3)e] 74 Fx(Centralized: 015~ 271 ¢/, Decentralized
Folg= 170, Mixed: =2H4] tF)
vEdE AR FAGEEGA, A7)
=572 digk 43 S (routine) (MY, viF, AEE, §l)
& A8 RINMAAANI)(FS 1 ARk, BE 1, $5 1 29
0] 2 =ZA] 91X (Inside: 2%A] 2km W74 wgk dl=A] 5km W4 w gk
Outside Al 2km WHE %3}, ) =A] 5km WHE %3}, Mixed: Inside/Outside
A1)
— LA sEAbEAe] A5 BAS A seAbeAte] SEUTE 7P B AL vt

selesh BRUE Mg AL mAQ seolE to S
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<Ix 4-8> 254

2 7Y o 7= 7|E

I: Spatial
digtribution of
tours

La. Centralized Lb. Decentralized
The van starts from
.’f T, the warehouse and
-t then stops at

- . several nodes along
() the journey:

) ’ finally, at the end
of the journey it returns to the warehouse (i.e.
starting point).

The van constantly returns
to a single warehouse.

Le. Mixed
!'/_‘ |
e , ./—-:J
_— 1
r N
A ':;“NI
I-"__HH o
.%{/.\ il \.I
A - P
N

II: Who defines
the route

- ILa. By company: The van follows routes which are previously determined by the company.

. ILb. By driver: The van follows routes which are constantly defined by the driver based on traffic,

environmental conditions and demand.

III: Temporal

The van has a routine that repeats:

patterns s IMLa. daily
- ILb. every day of the week
- MI.c. each season
- II.d. no pattern
IV: The Rate between time in movement and time stopped.

productive use of
van

- IV.a. Low
- IV.b. Medium
- IV.c. High

W: The relative
origin/destination
location

V.a. Inside W.b, Outside

Duntside ) Outside
—

W.c. Mixed

Cuisite

A}&: Comendador et al.(2012)

- EAR SRR $E5AE 5L QFUE AT A% nev 2o, 4 548
958 30 wel AR A Ao verd
el 4] (Courier group) & BF §1%ol Hlste] Be £AAE ARshs Fol WS ol
W, G849 £AE Aeled AAGIN Aol $5ARE Aol Aol e w
QR FA R EAA ] Wk mA el PEHE ARG By
- &4 (Food group): 72 $5FZE SAA 222 ARsHE BAS A, £57
=T AR 4gskeo] g, B 2UAsh B M wA] uinn

= YFol FAFH= EAo]
- AH] 2= (Service group): &3 &&A 0] € Tl vste] &
_]

A 8 mRHe] BaE A -9 Fe] nEA BEsE 54

AR

A7 222 AAsHE Ao

|
Self—Employed group): 1A} FASE 5448 7FAH,

. Zpod &) (

Construction group): T+

o K
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sl sk o] wF 9 FEels &g ol =AIR alsEgtel A= el
B gFRt & 545 7H
<E 49> 2542 78 R A2 7|I&2
CATEGORIES L II. L IV, W.

GROUPS Spatial distribution Who defines the Temporal patterns Use of the The relative
of tours routes van O/D location
A, COURIER b. Decentralized a. By company a. Daily a. Low a. Inside
B. FOOD b. Decentralized b. By driver b. Each day week b. Medium b. Outside
. Mixed ¢. Bach season c. Mixed
C. SERVICE a. Centralized a. By company a. Daily b. Medium a. Inside
c. Mixed b. By driver d. No pattern c. High b. Outside
D. CONSTRUCTION . Mixed b. By driver ¢. Bach season b. Medium b. Outside
d. No pattern
E. SELF-EMPLOYED c. Mixed b. By driver d. No pattern b. Medium c. Mixed
A5 Comendador et al.(2012)
4. TAF 3lETEY I ZAldet HE Al

1) Jiangping and Shuai (2012)

o FHt /I e AR T IJETRRYES /A o E ERele] R¥EE g
data, TRFAINA, AA 48 754 o5 AE
o A5 (Growth—Factor Model; GFM)
— A o B gkt o2 Ao FT o Sle BYoR SRR ME ARlE 7
- A F5F L A o0 HSE T 4 Qe 5 WS (AAH A A s
T A AR)E AAse Flo] 2

A9 Ay

AR SR /50l w27 272 T2 Ths

o E%27HlR & (Commodity—Based Model; CBM)

— CBM2 3}=¢] olg3 At 3 An|apo] whe sl

ol shE AA ] g

TP A 4DAZ FREH, 1AM E
ko] EAEE

£ 310, 3ol s BAE R

ol uf

[e)
0ro.
w T

Q= e, 54 3
2AA AAE wgolA neelA
B0l 86,
b
(1

Al

TS
A=

O

L 2k

o)
=0 0 T
lex]
=

2k Al
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le or Sophisticat
Sophisticated -:3:«1—(\4\1““““ i

4 Simple CBM:
Economic/Planning Indicators:
land use classification; number
of establishments by sector; i
employmen:, populstion, land C'Ol-‘::mﬂf.'r' flows
area, building floor area, etc > or atracied by
TAZs
'O Modal: Input
Financial'Commodity and _"’"{P“-'
transaction data by “!ﬂmﬂ_-‘F‘h among
industry or by sector dJﬁ'e‘re_n. md|_.'|s:'1.es
for the smdy area sactors
I
l Spatial allecadon . ity flow
Spatal information about model for commoditias _ Commodity flow
establishments by sector; by industry by TAZ diseribution among TAZs
employment, populaion, (Important terminals
land area, building floor ares, such as ports, airports
etc may be treated
specially)
Travel time, Mode split of
toll, travel costs Tes
by sactor for Utility model for
the smdy arsa Singly or doubly commodity flows
L* constrained Gravity by mode by sector
Maodel HNo
+
Generalized cost
modsl for Wehicle loading models
Impedance berwaen for commedity flows
TAZs l
Mode-based Mode-bazed assignmrent
Tansportaion nerwork of commodity dows
with such information (Usually only tuck mips
as lmk-level road are assigned)
capacity, free flow
speed, toll, etc

Liilajnr input data or ancillary model: -JI‘ Kev modeling step »|

Z}&: Jiangping and Shuai (2012)
<72l 410> CBM 240X

o 3}Ex}7|H9FRE (Trip—Based Model; TBM)

— TBML F2 LAY Adsl 24 andow CBMI g 354 422 X =43}

E 542 M
- Ao 3usE FYSE, Tl s RAEE 542 welske] shExtel B o
S FAH, 2RAN A BAE B REFS T o Ao
FAg Bol] Ay A FARS AEF
=z

~ CBM3} 5987 TBMOINE 248 S4E wdaly] Slsie] 24 AAS, Q74 &

o Fo]7|WrRE (Tour—Based Model)



- AR sEAe] Folsjuwae Aol AU ¥ Aessu gov, EfoRE
Calgary's Commercial Movement Model(CCMM)©°] -5

— CCMMellA aLeféh= st=a o td2 tad 2ol 37 = &4

- Own—account commercial vehicles of governments, governmental agencies, and
non—profit organizations

- Vehicles owned or operated by "transportation and handing companies"

- Vehicles of "fleet allocators" which are "organizations that dispatch large,
coordinated fleet to cover routes or zones rather than dispatching to

individual shipments"

— COMMS] 19 A2 5HEAle] Fol8 24shs Aoln, SExte] Fojt= 54 =
He ayal] dete] trel FHAE AR FRAZ Bolor BB AFE 9P

- 3fEAte] Folaes BAEE 54, g T ARSI 78 Sl mel AolskAl vk

=4 (picking up goods, dropping off

goods or both service purpose, and other), 3}&7F3 ol w2} Z&o A 1 3st= 3}
B2k AR ey, 2 AuRygs 483

— 3EAAM = SEREE S35l FoE 2l
AAsi, 54 x| =9 w7bH] Y PAS v

l

JP%
=,
O%
i)
patk
‘O,
D)
i
T
N
il
ft
Jo!
o
po
o
ol
o

Tour generation

Light Medium

Next stop type

Z}&: Jiangping and Shuai (2012)
<J2! 411> CCMM EA 1ty
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o EFAINEE (Logistics—Chain Model; LCM)
2] A Al (supply —chain management framework)S 7]RFo.
A 5)9] B8 52 oo WA EA ekl o] AAA o E dishr] g By
- LCME &3] SlaliM e A9 E/7Esl tigh AARE 2nA) 712 &3¢ A5
7F 870, o] & flste] Fa A B SFAR, Av[A AN BASE EREE
AAAQ] FAo] 874
- Fot SFEE met DAskE BAE o, AR, SE R B &5 E T 2ol

= @A EEfor &

|
o4
T EL}
oL
e
ﬁ
Hﬂ
PN
4
e
Mo
1%
>
_/Ig
o

- - . Feadback Genearal Data Geographicall Forecashng
ode aha Mlultimos k 3 STV . S o
Model Ee. Behavioral Mul dal Smmultanerty affect Dynamie Applicability Comprehenszive Driven y Detailed Tool

GFM [16. 26] 1

(=]
4

2 1 1 3

(]

2 2 3

CBM " . 1 3 "
(smmple) - - -
[5,34]

CBM -
(ophisticated)
CBM
{2nd-source data))

(=]
(¥}
(]

2

(=]

=]
(=]

2 1

=]
(]

1 2 2

a3

[7.35-37] 2 2 2 2 1

=]
%]
[
—
[

[6, 11,

TBM 38-41]

1 2 2 2 1 3

(=]
™
(=]
™

3 3

(=]
(=]
(]
(=]
(]

Tour-based [30-33] 3

(¥}
(=]

12, 15, 3 3 s 5

it
LeM 16, 24, 42] -

=]
=]
e
4
=]
4

* Performance scores: 1-Bad: 2-Mediocre; 3-Good.  Sowrce: Created by the author.
A}&: Jiangping and Shuai (2012)

2) Ambrosini et al. (2010)

o BFEFARY THS AT YEAY 2 PHES AESRT, BAY JBFARY THS
g Ame) 7Rene AN

o W wopollM FHE = ARl AR IS v g SAlE AR v

W), TAEES] AL Y Anw 3
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ZAH(Shipper surveys)
o] AR EEH AB|A|7HA] AAlE T ARE FHEE ZAPIHOR, % A
EF5E dHE B4sl7]d A

EFE5 #ost= FAH = (shipper, carrier, customer, forwarder, provider

ot [

ol
e
Ll
-
N,
ol
ol
2
re
b

Al Bk o] SAS Al AT AEe vet 22 84S FFAFF &
data about light goods vehicle activity

data about the supply chain considered as a whole

data about urban freight and logistics infrastructure

data about loading and unloading operations and infrastructure for goods vehicles
geographical data about goods vehicle trips in the urban areas

data about trips carried out by the consumers for shopping purposes, and

speed and route data of the goods vehicles; data for non—road modes

ol B 871S FHAIE ARE FH] AL PFE BRBFo] AFEE AR
Aok BHEEL et 5 9l S SAYAE I 2AekE Wete] nheisolof 5}
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)A
4
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B

411> ZAP|

<=

Establishment and tour-

based

Shipper

Vehicle-based

Roadside

Types of survey

Expensive

expensive

medium
Good

inexpensive

Survey cost

very good

good

rough

Accuracy of estimates

Urban freight movement
generation

Commodity flow

Regional O/D

Traffic management

Explanatory power of the

related models

g

Supply chains evolution Town plannin

Infrastructure
plannin

Network planning

Forecast

Urban logistics

E

Logistic behaviour <==
traffic flow

Distribution channel

optimisation

Routing and
scheduling

Traffic models

calibration

Simulation and decision-

making aid

A& Ambrosini et al. (2010)
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<E 412> DAF(ZAIL-EAR) =2 FEstE dE AR

SCTG Code Commodity Description m 1'_‘:;:: ol R:-:I::'r Value ($ Mil) R:" .::b'
12 Gravel and crushed stone 779,127 20% 1 $8,730 32
A MNonmetallic mineral products 646,897 37% 2 $108,723 15
17 Gasoline and aviation turbine fuel 294,769 45% 3 $225,504 9
Other prepared foodstuffs and fats
T and oils 227273 51% 4 $249,878 7T
43 Mixed freight 196,949 56% 5 $529 65897 1
19 Coal and petroleum products 179,002 60% -1 $81,138 21
Base metal in primary or semi-
32 finished forms/shapes 175,495 65% 7 £263,623 -1
18 Fuel oils 139,133 69% B 586,340 18
11 Matural sands 131,760 2% 9 $1.912 36
26 Wood products 104,701 75% 10 $82,378 20
Cumulative % of Rank Rank b
SCTG Code Commodity Description Value ($ MiT) - D‘::' ::Iu:" Tons (000) ;"m"'
43 Mixed freight $529.597 11% 1 196,949 5
35 Elsctronic & other e_bcmcal_ e $384,523 19% ] 23,358 27
& components & office equip
36 Motorized and other vehicles $365,873 26% 3 61,193 17
(including parts)
21 Pharmaceutical products $316.624 33% 4 6,790 34
34 Machinery $274,449 38% 5 26,188 25
Base metal in primary or semi-
32 $263,623 43% [ 175,485 7T
finished forms/shapes : !
7 Other prepared foodstuffs and fats $249 678 49% 7 227 273 4
and oils
24 Plastfics and rubber $235 417 53% B 80,394 1
17 Gasoline and aviation turbine fuel £225 504 58% a 294 769 3
33 Articles of base metal $196,247 62% 10 60,399 18
#}&: Rhodes et al. (2012)
= H s OEIgE 5. O &% B A % 93
- =4, EAF =S e FEst 2 BAAA nkeo] Hast
TN E EAF SHEFdEA Y dPE A7 & E 3 AR, =9 HlsHAE
M@ Golu] BAAE 94 Mgt SRFeFAS A3 AnS T2 B85 9
ol =AIF StEEAES AR EA4sH7]dd A7 S
EAY SEEASAL A P 40 RANES S8 F esrnor 7
B sl A = o s = =
e o, shEe] Ag 4 e FEEE oW oA vgk aw
A} (supply chain) #HEZ}F Z a3t

ol
z]s
iu}

% A
& AbEolAM = gzl A FR(RBAEA, A, 4]
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GASOLINE & PETROLEUM FUELS
—
Municipality A ‘i
» Regicnal .

. = Plant &DC ov:mlc.::de | Ethanal Plant g

|Hrcs] - I i%

w 3
Raw Materials £ ﬁ —_— _l.'_

Vendor ! a " Gas Station

| b, =
!]QE\ i, | Refiery | Tank Farm N
Parent Plant: Non Regional 'Y ) :
_— e L, L
Eﬁ Gas Station
Parent Plant gﬁ
ini Domestic Crude "
i. Product < SN Production | Additives Plant
i) —
[+ Truck ——DioctRal  —_ p‘psnne} [=% Tk = ShipBarge —# Direct Rl = Fipeline |
(e} 3T 2=~ [e] 3T
<gEwE> <7HEY 9 AR EFE>
AF%&: Rhodes et al. (2012)
ZDH{(= =] 110 e
<O% 412> HBHESY) 322 e 4E AR

iz oA = jrn B A | I_ﬁ | l_ ;‘ |
<zt 4'13> = ﬁ(ag?_}) ol:lol- A = HiL A2
Supply Chain & Goods TFacilities & Geography | Modes Staging & Urban Delivery Performance
Channel
Soft Drink Beverages | Broad range of beverage « Producion Facilities Track | ¥ Froduction Performance Expeciations
{Industrial Production) | products in different packaging |« Distnbation Centers s Ral ¥ Potentially some cross-shipping of & Achieve full urlization from each vehicle while meetng all customer
tvpes, mcluding soft dnnks, »  Retail Destinations *  Pipeline product components delivery time windows
juices, and punfied and flavored (Supermarkets, ¥ Transfer to regional DC "
water. Converience Stores, ¥ Delwery to retail destinations alonza |« Lack of available parking in wrban locations
Restanrants, Vending sfem foute Pedormance Enhancement Strategies
Machines) = Greater nme flexibality. allowing for more nighhime operations
Gasoline & Petroleum | Products melude gasoline of o Ongins o Touck ¥ Inbound transport from sefmery to e ' tahons
Fuels various grades, phus diesel jet *  Refmenes *  Pipelme tank farm. * Replenishment precision to avosd retains and runouts
(Indusmal Production) | fisel and kerosene (Mamufacturng Point) |« Ocean »  Transfer from tank famm 1o delivery Comumon Risks to Performance
* Tank Farms (Staging Camner truck = Inefficient'unsafe sitng of gas station loading point access
Point) * Rail v Outbound delivery to final product + Nighttime delivery festnctions
+ Converience Stores destination {convenience store’gas erformance Enhancement Strategies
Gas Stations station) * Highly awtomated reordenng process
= Proper design of phivsical layout of gas stations that allows for
separation of uses and separation of access’egress
*  Greater hme flexibality, allowing for more
Phammaceuticals & The broad category of + Produciion Plants * Truck ¥ Mamfactunng ransport between Performance Expectations
£ and +  Distnbution Centers * Air plants for vanous manufactaring *  Speed of delivery, secunity, transparency and numnimal exposure to
(Indusmmial Production) | biotechnology. The »  Wholesalers stages en risks such as extremes are all crucial for
pharmaceuncal industry is + Customer Locations ¥ Purchase by whalesaler dmg ramapoct
compnsed of brand-name dmgs ¥ Dhsmbution by wholesaler o of
and manufacturers of genenc customers locations, nchiding * Traffic congestion murbzm areas slows the delivery of product 1o
drugs. A few pharmaceutical pharmacies and hospitals customer facilities
companies provide both the « Coastrained truck maneuvening space i dense urban environments
branded and generic drgs. Perfi Enl 1
»  Using air transport for most long distance hauls
*  Moving product from larger delivery vehicles to smaller
confi before entenmg more dense urban environments
Food Services (Retail | Distribution has two main types: | ¢ Source Matenal * Truck ~ Inbound transport of vendor supplies | Performance Expectanions
Drstrbution) broadline, which offers a Origins * Rail to company warehouse facilities. « Efficient routing and completion of multi-stop delivery routes,
ive line . Facilities e« Ocean | OR accounting for customer time delivery windows
supply products, or specialized o Sarellite Warehouses Carrier | ¥ Inbound transpost of vendor supplies
distribution, which supplies meat | o  Distribution Centers to regional DC = Congested traffic conditions cause delays
and produce or gives deds . Cy * Lack of adequare, available parking near customer delivery locations
service to certain chain " Outbound transport of goods to Performance Enhancement Strategies
Testaurants. Testaurant customers 5 memmung deparnues
¢ Mulustop deliveries during | o m deliveries
early morning hours * Use of satellite yards
Urban Wholesale Food | Wide variety of fresh fruits and [« Produc: Origine o Truck «  Inbound transport of product from T
(Retail Dn i from 1 1 »  Termumal Markets * Rail supplier to termunal market * Perishable nature of product necessitates on-time delivery of mbound
and national ongins, sold in s Custoiper Destinations | Ocean | Sorting and storage at terminal market produce, careful monitoring and storage of product, and prompt

A}&: Rhodes et al. (2012)
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~ Intermediate
CJ Intermediate Stop

l:l Base Depat

4
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B. Single Peddling

(h)

A
C. Multiple Direct with One/Multiple Base Depot

N
o Y 9
'\.‘_f
A. Single Direct
A} Ruan et al.(2012)
<TIE! 413 > TAE BEXEA 09

(a)

D. Multiple Peddling with One/Multiple Base Depot
E. Mixed with One/Multiple Base Depot

(a)

(a)

'
A
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<#E 4-14> GPS XIZ && Al-1(ZAIF 2=ASA SHEL

Percent MNumber
Number Number of Number of Origins of Origins per
Metro Area Land Use of Trucks GPS Events of Origins by Land Use | Truck per day
Los Angeles |Total 6,901 3,926,611 853,049 1007 9,05
Industrial 5,702 640,084 202,187 24% 332
Low density 4,631 230,703 44 876 5% 210
Orther high-density 5,830 1,420,470 164,858 19% 373
employment
Residential 4,919 773,228 176,728 21% 356
Retail and 6,083 862126 264,400 N% 392
commercial
Chicago Total 3,200 1,955,033 432,311 10070 10.59
Industrial 2,730 357,130 116,749 27% 438
Low density 2411 241,271 39,584 9% 228
Orher high-density 2,650 554,915 77,209 18% 414
employment
Residential 2,298 348, 463 76,076 18% 3.29
Retail and 2,888 453,254 122,693 28% 397
commercial
Z}&: Ruan et al.(2012)
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<I 415> GPS Az &€& Al2(ZAIF EX[0|E8 Sdol WE st=ASAt SAUHIF

Los Angeles Destination
Other Retail
High-Density and
Industrial Employment Commercial Residential Low Density

14.80% 2.20% 4.00% 1.70% 0.50%

Industrial 64.00% 9.50% 17.20% 7.20% 2.20%
63.30% 12.40% 13.00% 7.10% 10.10%

Other 240% 10.80% 2.90% 1.30% 0.50%
High-Density 13.20% B0.60% 16.20% 7.10% 2.90%
Employment 10.10% 61.30% 5.50% 5.50% 10.20%

g 4.10% 1.00%: 1840% 5.10% 1.00%
E’ Retail 13.10% 3.00% 5840% 16.20% 3.00%
~ |and Commercial 17.60% 19.00% 60.20% 21.80% 19.00%
1.50% 1.20% 4.40% 14.50% 0.70%

6.90% 5.20% 19.60% 65.10% 3.30%
Residential 6.60% 6.60% 14.30% 62.20% 14.80%
0.60% 0.50% 0.90% 0.80% 2.30%
Low-Density 11.30% 10.20% 17.70% 15.60% 45.20%
2.50% 2.90% 2.90% 3.40% 45.90%

A5 Ruan et al.(2012)
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