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Conceptual model for agent- and tour based freight models

= Goods are transported as shipments between producer and
consumer. Some transports are direct from P to C.....

= _..but many goods are transported via distribution channels
via one or more logistical node

= Differentlogistical choices are made, which we try to simulate
as accurate as possible

production consumption
vehicle type
o : : time of
shipment size [ day
EEE > 2
DC choice
%
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2

significance Modelling World 2021

ntitative research



. The HARMONY
Tactical Freight Simulator

< Overview

% Shipment synthesis

¢ Tourformation

¢ Synthesis of logistic agents
» Data used




Overview of the TFS

Simulation of logistic decision
making behind urban freight
transport demand

Key design principles:.

% Evidence based (data!)

s Agent-based:to representthe
heterogeneityin city logistics: producers,
consumers, carriers, public administrators

¢ Shipment-based: more behavioural realism

% Long-term and daily logistic decisionsare
simulated separately

Shipment & parceldemand

- Producer/supplier choice
- Shipment size & vehicle type

Scheduling

- Tourformation
- Time-of-delivery choice

Networkmodule

- Routechoice
- Emissions




! Scenario input

Shipment module =
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Objective of the shipment synthesizer:

To build a set of all shipments that are / R ;’

[}
1 [}
g
P
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Selectf1
supplieriangin

transported to/from/within the study area.

Network el Choose shipment 9 . ]
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Top-down simulation of mid-term tactical
decisions:

1. Allocation to distribution channel

e RN R S S

2. Vehicle and shipment size choice

3. Selection of consumer and/or producer

shipments by flowtype
FlowType

Output:
All shipments in the study area

Statistics and models based on transport data:
O Statistics Netherlands (XML microdata)
O Regional transport Model

1@»:@1-«1‘ Community Maps Cortrioutars.



Scheduling module

Objective of the Scheduling module:

5 Shipments
Loop over carriers [F.2.gtstv]
I
construct universal
set of shipments
= Y

Select 1%
shipmentin new
tour

Simulate daily logistic decision making to
schedule the delivery of all shipments that are
transported to/from/within the study area.

Add
shipmentto
Construct tour
schedule

Builds tour patterns, in a step-wise procedure,
simulating the following logistic processes:

Select
shipme
nt

1. Tourformation

Construct
feasible
choice set

2. Delivery time

Tours
[T.gt_nw_nu,
1

Export tours and
trips

Output:

Trips
[fo,fd,gt,w,
vt,gt. Tid]

Truck round tours for the collection and
delivery of all shipments in the study area

For details see:

Thoen, S, L Tavasszy, M de Bok, G Correia, R van Duin (2021)
Descriptive modeling of freight tour formation: A shipment-based
approach, Transportation Research Part E, Volume 140
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Data requirements

The TFS has been designed in such a way that it uses
generally available transport modelling data and
statistics as primary inputs. Behavioural parameters
can be calibrated, either validated, depending on
local available data.

Summary of basis input data:
s Localtransport model (networks,zoneswith socio economic data)

/7

% Location of logistic nodes (distribution centers/transshipment

Shipment size terminals)
Global firm statistics (size distribution)

Aggregate commodity demand
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% Truck counts
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. Modelling use cases

% Overview
% First results
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Use cases: simulation results

The TFSis aimed at city logistic analysis in general. In HARMONY several
relevant use cases are developed and tested during the project:

Zero—-emission zone
@ Heatmapsand carbon footprinting

Crowd-shipping
Micro-hubsand cargo bikes (with microsimulator)
d Land use planning of logistic and industrial sites

Difference €02 (UIC ) REF)

o8 Cur RN £ et
p - 4 ¥ o ‘

City logistic outlooks

New logistic services

Impact assessment




/ero emission zone for Rotterdam

Jan Boewve, Direcior of TLM:

cacdmap
ZeCL

“As soon as possible, the City of
Rotterdam must communicate
where the zero emission zone
for city logistics will be from
2025, so that transport business
owners know where they stand
and can prepare their business
model accordingly.”

Moving towards Zero
Emssion Crly Logsshics
* (ZECL) nn Rotterdam n 2025

Best Research Paper
award @TRB !

Paper “Application of the HARMONY tactical freight
simulator to a case study for zero emission zones in
Rotterdam®, presented at TRB conference jan 2021,
and publishedin TRR (open access)
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/ero emission

Assumptions:

+ Only ZE vehicles may enter the zero emission
zone

¢ A proportion of shipments are redistributed
via 7 UCC’s

+¢ Delivery and collection from the UCC takes
place with dedicated ZE vehicles

¢ Analysis based on transitions scenario’s for
each logistic segment

Transition to ZE-vehicle:

1. q\\”f”EEEEL'“:Einhhﬁhh‘

Consolidationin UCC + ZE-last-mile:

“ N\ = ﬁ_.?_@!;.

scenario: geography

Legend

® Urban Consolidation Center ®

Zero Emissie Zone

5419
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5424

i

5293
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m iy Waps Comybuies

Possible configuration of the zero-emission zone, and 7 Urban Consolidation Centers
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Results: impact on emissions at network level

¢ Emissions of all vehicle movements
are calculated using the vehicle type,
link speeds, and load of the vehicles.

*» Reduction in total emissions within
the municipality of Rotterdam: ca.
8%. This includes all the freight
traffic to and from the port area.

Inside the City of
ZEZ Rotterdam

Study area
(prov. South
Holland)

Type

-91% -8% -1%
-91% -8% -1%
-89% -8% -1%
-91% -9% -1%

¢ Rerouting of shipments to the hubs
also leads to small increases of
emissions in the surrounding area.
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* Linkwidth = shown proportial to traffic intensity AEF {max. « 42317 freight vehices/day)
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Use case: ‘Heatmaps’

Objective: to provide KPI to identify optimal locations for
charging infrastructure for electric/hybrid HGV

Approach: outputs from the TFS (vehicle patternsand
stoplocations) are used to calculate Heatmaps of energy
demand, either at Loading locations, Unloadinglocationsor
en-route.

Further development:
* Segregation to logistic segments.

* Where available use ‘real-data’ from logistic stakeholders
in the area.

e Overlay with other GIS layers to make multi criteria
selection of potentialsites (e.g. electricity network, petrol
stations).

* Include passenger vehicles

vy Feammer e HA0E Qe Harrmony=HE020 Harmorny_HADZD

First visualisations:

Loading locations

Unloading locations

En-route

TG a—— N\ HARMONY




Other applications of tour based
models
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DFD logistic road freight module

Dutch National Freight model
Basgoed

I
Maak/gebruik tabellen
Tonnages MS en CKM Kostenparameters

. . e
Overview of project: e
wﬁt: Terminals
= The TFSis used as a donor model for a new | odhes W i
. . . . ! Modelcoéfficiénten
logistic road freight transport module in . Emisiefacioren
B a Sg O ed Zendingen Serviieeséfguuw

= Tour- and shipment based

TF
Vracht:

= Instead of agents, zonal employment is used | S I ]
for demand estimation (6930 zones) (not | ‘I Riten bouw
agent-based) \

\
(Rond)ritten vracht

= Module interacts with mode choice models; | . - d
outputis used for traffic assignment (HGV, LCV) NAM necwer

moederzonering

= Module distinguishes 3 road freight segments: Geladen NRM-netwerk
— Commodities o
— Parcel delivery | o

. LCV Se rV|Ce trl ps Voertuigkilometers, ?missies, tonnages, ritten, ...
v

Output
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Basgoed Road Freight Module: data collection (logistic nodes)

A Teminals Pakketsorteercentra
¢ Distributiecentra P < DHL
[] BasGoed-zonering 3——-". e DPD
NRM-zonering moederbastand wn® @ FedEx
Nedertand * GLS
Buitenland @ PostNL
¢ UPS

[] BasGoed-zonaring
NRM-2enering moederbestand
Nededand
Bultenland

e 23



Basgoed Road Freight Module: first results
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Conclusions and discussion
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Conclusion and discussion

= A balanced design of the TFS allows ‘easy’
transfer of tour-based approach to other
modelling systems

= Wider application to (city) logistic use cases
will contribute to the further utilization of
the possibilities of agent-based simulation

= Tour-based demand modelling, also asks
for tour-based traffic count calibration

significance

Modelling World 2021
quantitative researc h




significance

quantitative research

Significance
Grote Marktstraat 47 Contact Information:
2511 BH Michiel de Bok
Den Haag R
debok@significance.nl / m.a.debok@tudelft.nl
Nederland -

info@significance.nl

+3170 312 1530



mailto:debok@significance.nl
mailto:m.a.debok@tudelft.nl

