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HARMONYOs VI s

Developa new generation of harmonised spatial and multimodal
transport planning toolswhich comprehensively
,enabling
to lead the transition to a low carbon
new mobility era in a sustainable manner.
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HARMONY conceptual architecture

A2: Stakeholder & Community Involvement - Selective Demonstrations
(co—creatlon labs: working with citizens, operators & companies, authorities; designing state-of-the-art data collection tools)
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Integrated New and Traditional Transport Modes

ﬂﬂ o 'X‘ HARMONY

wwwharmony-h2020.eu Harmony-H2020 Harmony_H2020 [ ]



Main outcomes

AThe HARMONY Model Suite (software)

ATraining material and activities for using the HARMONY
MS

ARecommendations for SUMPs update (AVs & drones
Included)
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HARMONY consortium
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HARMONY MS
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The HARMONY Model Suite (MS)

Multi -scale, softwareagnostic, integrated activitybased
model system.

Integration of new and existing suhodels, including:
A land-use models (strategic/lonterm),

A people and freight activithased models (tactical/mid
term), and

A multimodal network models (operational/sheterm).

Enablesnd-usersto couple/linkindependentmodelsand
analysea portfolio of regionaland urbaninterventionsfor
both passengeandfreight mobility:

A policiesand capitalinvestments,

A land-useconfigurations,

A economicand sociodemographiassumptions,
A traveldemandmanagemenstrategies

A new mobility serviceconcepts

HARMONY DATABASE (TSDW)

Spatial Modelling and Simulation Framework :
Strategic Simulator (Long-term) |

1

1

1

Land use; Spatial planning; Population Synthesis; Economic

1
1
1
1
1
1 Growth; Commodity Flows; Logistics Network Formation

Location of households/firms;
Transport infrastructure; Supply
chain structure; Commodity
production/consumption; Fleet
composition

Accessibility
measures/indicators;
Logistics Performance

I Transportation Modelling and Simulation Framework

! Tactical Simulator
: (Mid-Term)

Daily travel behaviour;
Preferences towards
new mobility services;
1 Logistics decision

} making

Daily Tours and Schedules,
Mode & Vehicle type,
Fleet
operations/distribution
schedule

Performance measures:

Cost & Time saving/Loses, e

Energy demand, Air
quality, Noise

Operational Simulator
(Short-Term)




/ Harmony Platform

Web-based interface

User can choose which transport _—
interventionsto compare on a concrete

setting (supply, demand) I - = =0 =
\_ J
e e L I
Platform core
' LI2Y | dza SNRa NBIj dZ
workflow that consists of one or more
simulators/models
\_ J
e N\

Platform plugins

Simulators and models that can be
plugged in to the platform and used in
workflows
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Communication between core and plugins

Platform core j

Kafka messages for controlling (starting, stopping,
monitoring progress) the different simulators and models

: )
Platform plugins
Plugin 2 Plugin 3
AimsunNext PTWissum
Plugin 1 Plugin n
Freight <Your Communication
Simulator plugin> viaKafkagRPC

Each plugin:

A needs to be able to communicate with the platform core via a number of messages
A can be written irany programming languagenvironment

A can be and bepenor closed source
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Innovation

Flexible integration of new Users can leverage already integrated
: simulators, plug in their models + extend the
simulators and models

capabilities of the platform

Management of data, Users can use a single platform for running

algorithms, and tools for their experiments, compare results and store
: : analysis data for further analysis
policy making

Efficient, reproducible Users can browse though the results of similar

experiments and whaif experiments in other cities, reproduce results,
analyses and perform several what analyses
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The strategic simulator architecture

The Strategic Simulator is the most upstream component of HARMONY Model Suite,
the one with the highest level of abstraction and the longest tiinzane.

Strategic simulatosubcomponents Strategic simulator outputs

A Regional Economy model A Horizon of multiple years

A Demographic Forecasting model A Main outcomes are:

A LandUse Transpottnteraction model Aaggregated and disaggregated

A Spatial Freight interaction model spatiallyreferenced household and
A Firm Synthesis model firm populations,

A Synthetic population model Athe demand and supply of retail,

A Longterm Mobility Choice models work, educational and health

activities, aggregate commodity
flows between employment sectors.



Strategic simulator

STRATEGIC LEVEL

components and
data flow

The strategic simulator is composec
by six submodels. They receive
input data from both exogenous

sources and other sutmodels. The

outputs of the strategic simulator
FSSR | !wahb, a2
Tactical level.

Strategic simulato
- Public investments r?nﬁgr'rf;;';lul: !
- National GDP N -
Excgenous - Qutsourcing index. o Reg|0na| exchange
- Tourism supply/demand economy »  Input from external
sources | -Incomedata | sources
- Commercial floor space i > model
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|
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| ubject to condition
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|- Housing tenure, prices/rents l _ Household size
- Land-use data ! - Housing type
- Transport infrastructure data i _ Gender
--------------- o - Occupation
£ - Education level
C dity matri § *
- Commodity matrix ) .
(external trade patterns) Spatlal < ; 1‘-&” Syntethlc
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freight model > model
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(forecast of commodity [}
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Data

DAOGSY GKS RAFTFSNBYUO Yyl iddzaNB 2F (KS @I NR 2 dz
Simulator, a series of different input parameters are required for the functioning and
the calibration of the models.

Economic data Network data

Public investments, national GDPs, Transportation networks, OD matrices,
outsourcing index, tourism supply and travel times, public transport time
demand. tables.

Population and employment data Land use and activity data

Population distribution, employment Land uses, retail activity, commercial
distribution, income data. floor space, commodity matrices

(external trade patterns).
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Scenarios

| 1 wahb, Qa &A0GN)I GSIAO0 aAraydzZ I 02N Y2RSH{
each involving different scenarios:

Oxfordshire Turin Athens Rotterdam
A New housing A New public transport |A Land use A Logistic sector future
development infrastructures development trends and
scenario A Land use A Remote working developments

development
A Remote working
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Scenarios and KPIs

The HARMONY TPS can be utilized to evaluate and assess different
scenarios and KPIs

Example of KPIs and scenarios to be evaluated

1. Impact of presence of new mobility services such as AVs in the transport system

2. Effect of longterm choice or disruptive events (such as rise of remote work in
the pandemic era)

3. Effect of policy interventions (such as a zeraission zone) in the transport
system

4. Intra-household dynamics impact on daily travel and activity decisions in future
scenario settings with variable population dynamics and trends

5. Effect of attitudes and perceptions in mode choice and activity participation
(e.g., environmental consciousness effect on more sustainable mode choice)

6. Effect of dynamic information and network performance in witdey
rescheduling and lonterm passenger choices evolution
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Data requirements for the Tactical Passenger Simu

As the Tactical Passenger Simulator can be applied as a whole or in a modular setting,
data requirements may vary. This slide covers the whole extent of required data

Activity diaries or activity and Statedpreference experiments

travel data from mobile sources SP experiments especially focusing on:

1. Longterm individual and
household choices such as remote

Detailed activity and travel diaries or
schedules of a selected, representative

sample of individuals in the study area

Accessibility indicators and zone
attractions

1. Landuse and presence of attractors in
zones (workplaces, schools, leisure,

commercial, other attractors
2. Network and supply side data

work and residential choice
Vehicle and mobility ownership
Willingnessto-use or willingness
to-adopt new forms of mobility
such as AVs dvlaaS

Mode choice experiments and
within-day schedule revaluation
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Scope and objective

, _ _ Shipment & parcel demand
Simulationof shipmentbased

urbanfreight transportdemand

wProducer/supplier choice

Shipment module simulates longerm
decisions such as Sourcing/Producer choice,
Distribution channel choice or Shipment
size & vehicle type (simultaneous).

Scheduling
w Tourformation

Scheduling modulesimulates daily
decisions: Tour formation and Tirod-day 4
choice. , - ~ Networkmodule
. wRoutechoice
wEmissions

Network module Simulates route choice of |
each vehicle, and emission calculation.



Strategic

Tactical

Firm population Commodity matrix Households
Ui [o,d,g1] (hh]
v
6.1: Shipment Module:
Sourcing T 6.1a 6.1.b
— Shipment Module Parcel demand Module
Distribution channel choice

Shipment size/vehicle type _ Shipments
[f1,72,0t,w]

Parcels
[f1,hh]

6.2: Scheduling Module:

Tour formation

Delivery time 6.2.a 6.2.b
L Scheduling Module Parcel Scheduling
Vehicle type

v ¥
Trips Level-of-
Tours [fo,fd,gt,w, service
[T.gt_nw_nvt{] vi,gt,Tid] [o,d.vi]

| ¥ 1
| 6.4 -
Indicator Module Network Module
)\ ¥
i KPI's
! [tables, graphs, Networkflow
i visualisations] (vt.at]
v
7.X

g
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g
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Operational simulator

Technical
architecture

MASSGT prototype v3

Shipment module: simulates long
term decisions:

C Sourcing/Producer choice

C Distribution channel choice

C Shipment size & vehicle type
(simultaneous)

Scheduling module: simulates
daily decisions:

C Tourformation
C Timeof-day

Two auxiliary modules:

C Network Module (skim &
routechoicg

C Indicator Module
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Use cases

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

C Zerogemission zone

C Crowdshipping

C Micro-hubsand cargo bikes
C Autonomous services

B ATTIVAL
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City logistic outlook New logistic services Impact assessment



