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n the years 2003-05 Emilia-Romagna
nerformed an extensive survey of City Logistics
ohenomenon for all ER towns

CityPorts, Merope, Regional programmes ...

Huge and fine-grained data source
Quite homogeneous (CityPorts survey model)

3 main surveys: Demand Generation, Attraction and
flows/operations

A unigue modeling opportunity !
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General survey: Russo & Comi (2004)

gravitational, 4 Phases (Hutchinson 1974, Odgen
1992, List & Turnquist 1994, Taylor 1997, He &
Crainic 1998, Gorys & Hausmanis 1999 ...)

iInput-output (Harris & Liu, 1998)
spatial price equilibrium (Oppenheim 1994,
Nagurney, 2002)

the first Is more suited to a urban scale
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Some problems:

Generation: intrinsic approximation introduced by
aggregating many economic activities into few
categories
e a given economic activity generates movements
belonging to different Supply Chains

Distribution: a vehicle performs many

deliveries/pickups in a tour
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FRETU ?B (L.E.T. Lyon Fr) general model for
the evaluation of the Impact of Logistic Actions

Based on 3 detalled surveys on French towns
(Marsellles, Bordeaux and Dijon)

Regression-based model
Software tool distributed by French Ministry of
Transport to all French Municipality
VISEVA (Friedrich et al 2003), Good Trips
(Boerkamps, 1999)
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£02 (417550} - MANUTENZIONE E RIPARAZIONE Ol AUTOVEICOLI
5020 {417560) - Manutenzians e riparazione dl autovelcall
50201 (371583) - mpammm meccanicne di autoveleol

A\ 4

52 (2537663 - COMMERCIO AL DETTAGLIO (ESCLUSO GUELLD DI AUTCOVEICOLI E DI MOTOCICLIE RIPARAZIONE DI SENI PERSOMALI E PER LA CA

5211 [31541-1] mma uelaghlnmmmlzzﬂm prevalenza o prodod] allmentar 2 bevands
52411 [426) - Iparmarzat
52112 (30437) - Supermencal
52113 (82614 ) - Descount dl aimentarl
S2114 [140138) - Minimescatl ed altrl eserciz non specializzatl dl aimentar varl
52415 (1340} - Commerciz 3l dettagho ol prodod surgesatl
5212 (360} - Commerco al deftaglio In eserclzl non speciallzzail con prevalenza dl prodott non almentar
522 [33545) - COMMERCH AL DETTAGLIC IN ESERCIZI SPECIALIZZAT] i PRODOTTI ALIMENTARI, BEVANDE E TABACCC
523 (4B6204) - COMMERCIO AL DETTAGLID DI PRODOTTI FARMACEUTICI, MEDI Ol COSMETICI E D ARTICOLI DI PROFUMERLA
23 (252058 - Farmacle
5233 (203245) - Commerclo 2l detiagho ol cosmeticl, dl artical 4l profumera, erarsizra
PI524 (1086953 - COMMERCID AL DETTAGLIO IN ESERCIZI SFECIALIZZATI Ol ALTRI PRODCTTI (E3CLUSI QUELLI DI SECCONDA KANG
P 552030054} - ALEERGHI E RISTORANTI

VY

T [T3348E) - ATTIVITA IMMOSILIARL NOLEGGID, INFORMATICA, RICERCA, SERVIZI ALLE IMPRESE
9 [433453) - ALTRI SERVIZ] PUBBLIC, SOCIALI E PERSONALI
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Mapping of the Universe into the NACE tree
gives immediate indicators of town structure

(overall and spatial=per Zone)

a (35131} - ateco
0(137) - AGRICOLTURA, GACCIA E SILVICOLTURA
1 (1196) - ESTRAZIONE DI MINERALI
2 (1375) - INDUSTRIA DEL LEGNO E DEI PRODOTTI IN LEGNO
3 (1024) - FABBRICAZIONE DI MACCHINE ELETTRICHE E DI APPARECCHIATURE ELETTRICHE, ELETTRONICHE ED OTTICHE

5 (14074) - COMMERCIO ALL'INGROSSO E AL DETTAGLIO; RIPARAZIONE DI AUTOVEICOLI, MOTOCICLI E DI BENI PERSONALI E PER LA CASA
50 (1001) - COMMERCIO, MANUTENZIONE E RIPARAZIONE DI AUTOVEICCOLI E MOTOCICLI; VENDITA AL DETTAGLIO DI CARBURANTI PER AUT

521 (378) - COMMERCIO AL DETTAGLIC IN ESERCIZI NON SPECIALIZZATI
522 (892) - COMMERCIO AL DETTAGLIO IN ESERCIZI SPECIALIZZATI DI PRODOTTI ALIMENTARI, BEVANDE E TABACCO
523 (362) - COMMERCIO AL DETTAGLIO DI PRODOTTI FARMACEUTICI, MEDICALI, DI COSMETICI E DI ARTICOLI DI PROFUMERIA

524 (3514) - COMMERGIO AL DETTAGLIO IN ESERCIZI SPECIALIZZATI DI ALTRI PRODOTTI (ESCLUSI QUELLI DI SECONDA MANO)
525 (48) - COMMERCIO AL DETTAGLIO DI ARTICOLI DI SECONDA MANC
U -

526 (759) - COMMERCIO AL DETTAGLIO AL DI FUORI DEI NEGOZI
527 (291) - RIPARAZIONE DI BENI DI CONSUMO PERSONALI E PER LA CASA

71 (224) - NOLEGGIO DI MACCHINARI E ATTREZZATURE SENZA OPERATORE E DI BENI PER USO PERSONALE E DOMESTICO
72 (1172) - INFORMATICA E ATTIVITA CONNESSE

73 (70) - RICERCA E SVILUPPO

74 (3578) - ATTIVITA DI SERVIZI ALLE IMPRESE
ue colore

741 (1065) - ATTIVITA LEGALI, CONTABILITA, CONSULENZA FISCALE E SOCIETARIA; STUDI DI MERCATO E SONDAGGI DI QPINIONE;

742 (419) - ATTIVITA DEGLI STUDI DI ARCHITETTURA, INGEGNERIA ED ALTRI STUDI TECNICI
743 (31) - COLLAUDI ED ANALISI TECNICHE
744 (442) - PUBBLICITA
745 (90) - SERVIZI DI RICERCA, SELEZIONE E FORNITURA DI PERSONALE
746 (30) - SERVIZI DI INVESTIGAZIONE E VIGILANZA
747 (423) - SERVIZI DI PULIZIA E DISINFESTAZIONE
748 (1052) - ALTRE ATTIVITA DI SERVIZI ALLE IMPRESE
8 (585) - ISTRUZIONE
9(1994) - ALTRI SERVIZ| PUBBLICI, SOCIALI E PERSONALI
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Main assumption

The n. of operations generated by a specific NACE
code (e.g. 502 Vehicle Maintenance) should take
iInto account:

 Those generated by the “descendant” codes (5020, 5021,
... 50201,...,50205)

 Those generated by “parent” classes (50, 5)
Measured by two contributes:

* the relative weight (n. of elements in the Universe) of the
subtree rooted at the code

e relative weight of the path to the tree root
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NACE tree structure:
N  set of NACE codes =H0)
f(i) father of code il N e —
FS() = {1 N: fG) =i} i1 N — I

I root tree

M:S  number of yearly operations of the supply chain sl S
generated by code il N (model output)

m:s  number of yearly operations associated to the link
entering il N (parameters to be determined by calibration)

oasy
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W:s  contrib. to M, of the subtree with root |

HS  contrib. to M, of the path from i to r (for
leaves M;s = H)

HiS — m|S +

Hyq S il N

(computed in topological order)

S — -
WE=" ¢

I
(computec

b pro

si) G (W +ms) il N
In reverse topological order)
hability that the child of (i) is il N

(computeo
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statistically from the Universe)
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File Procedurs Mebwork  Assign

CitvGoods. Help
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Donel
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|bologna.mdb
2l hologna,_aorig.mdb

bologna_strade.shp
bologna_strade.shx
bologna_zone. dbf
bologna_zone.shp
bologna_zone.shx
21 CityGoodsDB1&, mdb
2l ravenna_orig.mdb
ravenna_strade.dbf
ravenna_skrade.shp
ravenna_strade.shix

ravenna_zone.dbf
& ravenna_zane.shp
bolagna_strade.dbf |4 ravenna_zone.shix

Marne file: |

Tipo file: I
I™ Apriin sola lethura
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1000 m =
3
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Import the NavTeq street network as
a ShapeFile of polylines
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Import the traffic zones as a
- ShapeFile of areas
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GeoCode (from address to point)
~ e.g. the sample of interviews
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... but more important the universe
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GeoRefer (from coordinates to point)

e.g. the logistic portals
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Calibrate the generation model

Each local unit has a unique NACE code

but generates movements (deliveries) from different
supply chains

as a function of the activity dimension (e.g. the
number of employs)

Starting from the interviews, we adjust the model
coefficients through a least square approach

Problem: few interviews, many codes (about 1700)

Fact: the codes comply to a hierarchal structure (a
tree) with successive specifications of the activity

Solution: we can assume a correlation among the
movements generated by related codes
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With a survey we measure the movements produced
by each supply chain and other operative attributes
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Result of the calibration for each code
and supply chain the annual movements
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Apply the generation model to the universe
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... find out the zone -supply chain matrix
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Add the fiend of movements to the
zone table In structure mode
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... populate It with the estimated movements
from the model with an sgl query
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... and produce a thematic chart
- based on the color of the zones
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Create the graph from the street network and
connect the centroids to it automatically
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Compute the distances among the centroids
(zone and portals) on the graph
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Apply for each supply chain the gravitational
model suitably modified to consider tours
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... obtaining the peak hour freight vehicle  od
matrix for each supply chain
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Assign the freight od matrices to the road
graph jointly with the people demand
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... obtaining the flow on each arc useful
to evaluate congestion and pollution
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Data are directly utilized with other
~____application (e.g. ArcGis)
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... or for further analysis within
CityGoods
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he z-s matrix allows to extend the attributes
observed In the survey to the universe

A 7

Zone

attributi
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Duration of delivery stops

0,6

durata (min)
0,5

@ bologna
0,4 - mravenna

0O faenza
0,3
0,2
0,1

O _
0

(0,9]

(5,10]

B s |
(10,15] (15,20] (20,30] (30,45]

(45,1000000]
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Type of parking

0,6

sosta
0,5

@ bologna
0,4 — mravenna

0O faenza
0,3
0,2
0,1 -

O _
0 privata piazzola strada divieto doppiafila
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Day of delivery

1 -
0.9 giorno
0.8 @ bologna | |
@ ravenna
0,7 —
0O faenza
0,6 -
0,5
0,4
0,3
0,2
0,1
0 : I_l — :
0 lunedi martedi mercoledi giovedi venerdi sabato domenica
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Hour of delivery

0,3
_ ora
0,25 o bologna —
m ravenna
0.2 Ofaenza | |
0,15 - B

dlllwa .

0 h06- hO7- h08- h09- hl10- hl1l- hl2- h13- h14- hi5- h16- h17- h18- h19- h20- h21- h22- h23- h00- hOl- hO02- h03- hO4- hO5-
or 08 09 10 11 12 13 14 15 16 1y 18 19 20 21 22 23 24 01 02 03 04 05 06
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Typical use of CityGoods

Building and managing of the freight demand model
for a specific city

organization of the survey data

Interpretation of information through GIS
Calibration of the model to obtain

Its optima parameters
Application of the model to obtain

the zone — supply chain matrix

the origin destination matrices for freight vehicles
Application of the zone — supply chain matrix

to extend the observed attributes to the universe
Assignment of the o-d matrices to the road network

to evaluate congestion and pollution
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Alternative use of CityGoods

Possible application of a mix of models

calibrated on some typical cities
to other cities without further surveys

Data required are easily available

Universe of local units (statistical institutions,
chamber of commerce)

Zoning (possible, the same used In traffic planning)
Commercial street database (Navteq, TeleAtlas)

CityGoods — GENTILE, VIGO



Conclusions ...

Data required by the model are easily available
and standardized

High granularity of results
At the same time, synthesis through indicators

Robustness of estimation based on tests
relative to the cities of Bolognha and Ravenna

Easy portability of the model to other cities
without further surveys

Integration of the model chain in a GIS like
software
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... and future developments

Use of the models
City planning in Emilia-Romagna
Application and validation in other contexts
Extensions
Modeling of people trips for buying goods
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