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Why Paris ?

e Recalibrating urban freight transport model FRETURB
— Late 1990s data

 Measuring the impact of urban forms
— Paris vs small and medium sized cities

* Hypotheses :
— In time : changes in logistics behaviours

— In space : constant freight generation, different
organisations...
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UGMS method

2 — Driver survey (route,
stops, trip sections)

Establishment organisation 1 - Establishment survey

(general information

questionnaire and log
book)

Urban environment

Stops time

d
* Operation observed by the establishment survey (main statistical unit) du::tion

.*, Operations of the corresponding round, identified in the driver survey

(secondary statistical unit) Organisation

mode (line
haul/rounds)
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UGMS method in the Paris context

Choice of clusters of municipalities
concentrating the largest possible
number of different types

# ad

Activity No. of establishments ‘

sampled d
Landscape activities - agriculture 12
Crafts-services 194
Industry 228
Wholesalers 123 S e
Hypermarkets 54 Communes des grappes péiphériques
Small retail 333 [\]
Offices-services 199
Warehouses-transport 45 5
TOTAL 1,188




@ Metrofreight closing seminar

C N UGMS and their uses

UGMS uses:

Answering research Logistics Urban forms Road
questions behaviors occupancy

Building operational
modeling tools

Assisting decision
makers

- /
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Logistics behaviours

UGMS inform us on the behaviour of:
* Economic establishments... oo
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Logistics behaviours

Own-account as ~ Vehicle's size
consignees (1) iens [
28tms =

Pallet groupage D Duation of
movements
35 e

networks (12)
Fresh-food “@
transportation

UGMS inform us on the behaviour of:

Suming

5 km

Mixed groupage
Fnished products

networks (13) Food !
transportation (5) transportation (7)

e Economic establishments...

Parcel groupage

QQ networks (11) Beverage
transportation (6)
QQ>' .
End-to-end Intennedla.!'y products
transportation (9) Line-haul trips (10) transportation (8)

* .. transport operators... ~_ >

Figure 4.3.1 — Typology of freight routes: visual representation (Beziat. et al.. 2015b)
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Logistics behaviours

100%

UGMS inform us on the behaviour of:

e Economic establishments...
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... transport operators...
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Urban morphology

Average lengths of trips between two stops (Bordeaux)

25.0
Third part Own account  Own account
Survey (2010) party : :
transport (reception) (shipper) 20.0
Paris 51% 15% 34%
Bordeaux 52% 15% 33% § 15.0
17
~ ]
5 100 - 1994
Survey (2010) Receptions Expeditions Combined o m 2013
g so
Paris 54% 35% 11% ﬁ ’
Bordeaux 53% 33% 13% E
Statistical invariants 2mvts 3-9 10-19 20-29 30-39 4055 55and
mvts mvts mvts mvts mvts more
100% Variables Model 1
o0 Tope oftrp (1 = prinipal k) 1(3;337 Differences on t!1e length of trip in
" - Management mode (1 =TP) 14543 time
0% 6% 0.004
6% 86% Type of vehicle (1 = HGV) 36464
. ML 0.000
. . 1.0224
40% Type of activity (1 = Production) N
30% . 0.4507
20% I | fo the center 0.000
10% T of observations Zm_
o - Adjusted R* 0479
Paris Tnner Suburbs Outer Suburbs Total predicted travelled distance (km) 30.100.67
Total observed travelled distance (kn) 30,676.63
BOffstreet MMixed MDouble-parking = Others
Variation +1.76%
Important differences in share of double-parking and travelled
10

distances related to density and urban forms
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Road occupancy

UGMS provide us with information on
road occupancy of vehicles while
parking and driving

‘ 29 9movements :’ Parcels groupage network

‘ 4.2 movements _ ‘ Pallets groupage network
‘ 10 movements - ‘ Mixed groupage network
[

| 2.7 movements -
| 14.7 movements _ Food transp.
‘ 9.5 movements - ‘ Beverage transp.

| 10.6 movements _ Fresh food transp.

‘ 3.1 movements , ‘ Own-account as consignee

| Line-haul

I:l % of time spent loading / unloading goods

1 hour
|' | |' - 9% of time spent driving (principal trips)
— I:l % of time spent driving (ordinary trips)
15 minutes

I:l % of time spent driving (all trips)
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UGMS and their uses
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FRETURB generates OD Matrices
by vehicle types & time periods
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Survey to model

20%

49%

O Limites communales
B Communes du Grand Lyon

31%

26%

32%

42%

L Communes du Grand Lyon
B |yon-Vileurbanne

14
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Survey to model : from FRETURB to SILOGUES

SIRENE ZONE

hYd
S
U

Indicators:
*  Number of firms, jobs...
*  Number of operations
* Logistics organizations
* Travelled kilometers
* Pollution
* Parking behaviours
* Etc.

Reference

Year t

SIMETAB

Simulates
fi . Local forecasts
irms in year t+n
(jobs & population

OMPHALE

SILOGUES:

Continuation

of trends
(UGMS)

s

Indicators:

*  Number of firms, jobs...

* Number of operations
* Logistics organizations
* Travelled kilometers
* Pollution
* Parking behaviours
* Etc.

Reference

Year t+n

SILOGUES:

Modification of equations and

ratios to simulate behavioural
changes generated by the
user's scenario

5

Indicators:
*  Number of firms, jobs...
* Number of operations
* Logistics organizations
* Travelled kilometers
* Pollution
* Parking behaviours
* Etc.

Scenario

t+n 15
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UGMS and their uses
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Socioeconomic impacts

Lyon Lyon-ML Lyon-UA ML ML - UA UA Total
Passenger mips (k) - BAU 228.2 373.7 61.5 599.7 280.1 466.3 2009.4
Coll. losses for a trip Coll. losses * flow Total coll. losses Passenger mips (k) - OHD fAﬂ.n :94'7 :4‘0 fm'l 385'2 :ﬁﬁ'-" 2+D€l'6
Vehicles Flow - A passenger trips BAU - OHD 61% 35.3% 30% 17% 11%% 0.1% 25%
Caused to 1 Caused to lar,
Caused tosmall  Caused to large Ause 2 st e %O £ % Distance per PC trip (km) - OHD 3.34 7.43 26.32 6.76 18.27 16.71 1101
PC 15.398.577 4079 12 628.664.667 18.478.202 647.142.950 Distance per PC trip (km) - BAU 3.41 7.57 26.44 6.84 18.36 16.69 11.00
RS . . 73.3% 49.1% 72.3% A of Dismnee per PC tips BAU - OHD +1.9% +1.6% +04% +12% + 043 -0.1% -02%
LGV 556711 40.79 12 22.708.242 668.053 23.376.295 Average Speed - BAU 219 27.6 42,0 28.4 40.3 44,7 33.4
20613?917 s jgg%'w 2’429-2?6'4 Average Speed - OHD 222 28.4 135 29.0 1.0 150 33.8
-
E 651.372.909 19.146.346 670,519,254 otal tra v l - - - . . a
Small (PC+LGV)  15,955.288 - - 75.0% 50.0% 74,005 % PC 9075 39.5% B0.0% 30,89 36.2%% 04.5% 39.7%
Freight 970.041 . R 229.202.159 19.137.810 248.339.969 % Vans 6.0% G4t 10.3% 4% 6.1% 28 58%
(LGV+HGV) o 26.7% 50.9% 27.7% 3% Tracks 339 415 o7 a5 i 2 S0
Total 16.378.518 - - 857.866.826 37.616.103 895,482,928 Total travelled vkm (k) - OHD 907.4 33175 2097.6 4638.1 6019.2 8245.4 25225.2
Tableau 8.3.3 — Total time losses, per type of vehicle (author’s calculations) ik e i 0 SO bt o3 e
U Vans 6% 0% 10.0%% 33% 6.1% 0 5.2%
. . % Trucks 2.1% 3.0% 0.4% 47% 6% 26% 4.9%
Congestlon & time Iosses caused AVIMEBAU - OHD 7.2% 2% 35% 27% 1.3% 002% 2%
. . Tons CO2 - BAU 220.4 7417 508.2 1068.5 1386.8 1529.3 5454.9
by different vehicle classes wre s o s mes aen o 2
. %% Vans 559 3.5% 3% 454 479 27 4.5%
(BEZIat, 20 17) %% Trucks 16.6% 19.6% 38.5% 219% 327 13.6% 23.3%
Tons CO2 - OHD 232.0 765.1 510.1 1069.6 1379.5 1520.6 5476.9
%% PC 79 5% T63% 55.4% T43% 632% 83.8% T19%%
Figure 5 — Indi of exp to local p from all road traffic e Vans srur% 5.0;% i 437”’ ﬁ’% Zsi% i
%% Trocks 15.53% 18.3% 3765 21.3% 32.3% 13.5% 228%
A CO2 BAU - OHD Freight -3.0% -3.2% -2.3% -3.4% -2.3% -1.1% -2.5%
A CO2 BAU - OHD PC +7.0% +5.0% +2.6% +1.3% +0.5% -0.5% +1.5%
A CO2 BAU - OHD Total +5.0% +3.1% +0.4% +0.1% -0.5% -0.6% +0.4%

Environmental assessment (carbon
footprint) of transfer of freight operations
to the night-time (Beziat, 2018)

Ty “
SO (0L Exposure to local pollutants

y ‘xt"‘:;ggz . from all road traffic (Coulombel
Yol Ny etal., 2018
J Vi ,2018)

Distribution of municipalities’ exposure by quintiles

1 Q1: 0.0000 < Bxp < 0.0002

0.0002 < Exp < 0.0012

00012 < Exp < 0.0099

: 00099 < Exp < 0.1820 1 7
I 05: 0.1820 < Exp < 66.4198

Source: authors’ elaboration.
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UGMS and their uses

|

°1

|

Logistics Road Socioeconomi
: Urban forms )
behaviors occupancy impacts
( FRETURB -
'L SILOGUES
Diagnostics & Infrastructure Urban Land-use
impact studies management regulations planning
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Diaghostics & impact studies

LES LIVRAISONS DE MARCHANDISES

2 CARTOVIZ cas
= = 4 Rochercheren e P
Mouvaments
Q Trembiay-en-France
o Commune O Interco O Départemant O Métropole O Rigion

© NOMBRE DE MOUVEMENTS PAR SEMAINE

m @ O
48530 12 14

« STRUCTURE DES MOUVEMENTS « TYPES DE VEHICULES

> .

1 Expeaitions.
Réceptions. - vu
23r0ues

‘Profilog’, a generation model
built in collaboration with the
IDF region urban planning
agency (IAU - IDF)

NOMBRE DE MOUVEMENTS DE MARCHANDISES EN VUL DANS LA METROPOLE DU GRAND PARIS

Excerpts from the Paris
Urbanism Agency’s ‘Atlas
of Major Metropolitan
Systems’ (APUR)
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Diagnhostics & impact studies

An example of an ex-ante impact study using
Freturb: Lyon-Confluence urban freight
transport simulations 2012-2025

12000

10000

8000

@ Movements 2012
— | @ Movements 2025 S1
O Movements 2025 S2

6000

4000

2000

SV A B4 @?@ A &
& S .
) S S & ..affect freight

,\@‘@ © transport operations

An example of an ex-post impact
study using Freturb:
environmental assessment of
the ‘Vert-Chez-Vous’ waterway
urban logistics project

2500
2000 -
1500 H O Establishments 2012
B Establishments 2025 S1
1000 || O Establishments 2025 S2
500 u
0 T e T — T =
@ ¥ P &
® gL 4 IS Socio-economic
P & & 7 & :
& & mutations...
A
- Changeur, produsteus -
Pré-oche ment
P rpprochée
1-Approche Consolidation '.wéyamri:r
2. approche
o2 Demier b 2 Dermier km 3- Dervier km 3 - De Chargeur, producteur
-

. 1-Pré-ocheminement

f.
\ 7 consotidatian

|| Port de Pantin

Péniche
2 - Approche et

- Préparation de commangde”
\ Tk S~ 3a-pernerkm
\ .. : —
\ 3¢ - Dernier km ¥ “3b- Dernierkm

Thients

La durée d’occupation de la voirie de la solution VCV-AfE est quatre fois moins importante
que la livraison traditionnelle : 84 heures UVP contre 20 heures UVP.

Les km parcourus en VUL passent de 682 en livraison traditionnelle a 194 pour la solution
VeV-Afe (soit 3,5 fois moins)

Une livraison a Paide du navire prototype serait deux fois plus consommatrice en gas-oil
que le transport en VUL.

20
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Infrastructure management

Freight traffic with Freturb

distribution matrices using

traffic assignment models
(VISUM, TransCAD...)

i

re

3

NG

Freturb results, Egis with Visum, 2010

Computing road occupancy of :

N N . - In minutes for each LVE
freight vehicles and estimating [T
. . £ . -140--10
needs in terms of delivery areas E e

~ 10-980
| I 980 - 5.842
- Road network

[
3 Departmental limits
£ Arrondissements
PR

Rerera
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Regulation

Evolution du parc VUL selon la norme EURO

e oot Joint use of :
. . * emission models (COPERT)
.
" . » fleets’ renewal functions
6%
- . * FRETURB-SILOGUES
- L] . .
305 - PRI . .
2 . t ot : : *s,
*4t, . . *e : *e,,
10% $e .:g I...l:...
0% §isssss lco! ‘lllll---{.:=l :'.' -
@®Euro0 @Eurol ®Euro2 @Euro3 @Eurod ®Euro5 @Euro620182020 @Euro62021+ @Eurc6upto 2017 @ VEHINORME Emission de particules fines (kg/semaine) dans
|'aire urbaine de Bordeaux en 2030
160
140
Emission de particules fines (kg/semaine) dans 120
|'aire urbaine de Bordeaux en 2017 100
80

160
140

40
120
* M =
100 ] - [
80 c1 c2 c3 ca c5
60
20 mVUL WPORTEUR MARTICULE
2 .
c1 c2 c3 c4 cs

mVUL mPORTEUR ™ARTICULE 22
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52 Indicateurs.

Choix de l'indicateur =
&+ Nombres demplos fatal=131872)
Par actvés STS

5
mouvements fotal«27711/jous)

5 +Nombre de Kms générés total=240142 kma fous)
® *Impact envionnemental

Evolution of the economic structure and
resulting freight operations (trend
continuation) using Silogues

Testing for the development of a
new commercial area using
Silogues

23
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UGMS and their uses
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Interoperability and ease of use

e Stakes

— Inputs and data accessibility
— International urban freight behaviours modelling
— OQOutputs and interoperability

e Uses with various models
— Traffic assignement
— Pollutant emissions models
— Traffic simulation
— VRP

* Thanks to relevant formats, conversions and statistical units

25
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FRETURB-SILOUGES and low data accessibility

Figura 8-1: Zoneamento do recorte urbano de Séo Paulo, elaborado especificamente para a pesquisa

FRETURB simulation in central Sao Paulo
Source : Montmorency Silva, 2016- “. -

W
] 1
o ETAB — | e e e
. y ,‘n AReig e | '"
: i y Y o ey 873 1055 liess
2 eSS 7 80 crt -
. . SVl t
1

establishment file simulator :
* Simple socio-economic ey

* Foreign transferability Ay
* Limits = replicating French = -

logistics behaviours and R s i
urban economics S RGBSRy T

Semescala’
Fonte: Material da pesquisa, com base na modelagem do Freturb (2015)
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Interoperability and ease of use

Operations
(FRETURB)

* From macro to micro simulations : SIMTURB

* Disaggregation of FRETURB inputs :
generation and O-D simulations (Markov
process

* Provides realistic vehicles use cases
e Traffic simulation and VRP interoperable
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1 e Sl S
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Limits |

Shopping trips | Remote selling

Carriers trips Home deliveries
* End-consumer, E-commerce | | wo Pikup pois ralfions
Traditional

Households

* Waste mana gement “ipsonly | burchases

Gardrat et al., 2016 Deferred purchase

Drive-through

e Small cities

Figure V-1: ialisation des traji ires disponibles dans I'enquéte ECHO

* Foreign cities
e Extra territorial interactions

Statistical units !

Trajectoires

B Unités urbaines de 5000 emplois et plus”~

Sources : ECHO, 2004, INSEE, 2007. Frangoise Bahoken, IFSTTAR, 2012.

ECHO survey 2004; Bahoken, 2012
28
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