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HARMONY Project - Overview - e L

European project funded by the European Commission within the Horizon

®
° o | HARMONY
>.< | 2020 Framework Research Programme: June 2019 - February 2023

Develop a new generation of harmonised spatial and multimodal transport

planning tools to support Metropolitan and Regional Authorities toward a
Objective Sustainable Transition to a New Mobility Era

G « Model Suite (MS): multi-scale, software-agnostic, integrated model system
Harmony, (mainly based on the activity-based approach).
« Recommendations for SUMPs update (new technology and services,

modelling tools)

M « Analyse regional and urban interventions for passenger and freight mobility
« Six European metropolitan areas: Rotterdam (NL), Oxfordshire (UK),

Applications Turin (IT), Athens (GR), Trikala (GR), Upper Silesian-Zaglebie Metropolis (PL)

Results
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Transport modelling to support

transport planning

 New mobility services and
technologies offer new

opportunities

 Integrated modelling approach
Is needed to support land use
and transport planning in
metropolitan areas as strategic
decisions, affect the tactical and

operational levels and viceversa

www.harmony-h2020.eu

Harmony-H2020

Part of:
This project has received funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 815269

CiVITAS semmcei

Milestone: Milestone
Measure implementation Decision to prepare
evaluated aSUMP

. Analyse successes and failures l 1.1 Evaluate capacities and resources

‘ Share results and lessons learned 12 Create inter-departmental core team

‘ Consider new challenges and solutions

. Monitor progress and adapt
. Inform and engage citizens and |

1.3 Ensure political and institutional ownership
1.6 Plan stakeholder and citizen involvement

T 02 o ;
\ ;4 Assess planning requirements and define

geographic scope ['functional urban area’)

stakeholders 1 n- rmine 22 Link with other planning processes
2 1 ; ' 23 Agree timeline and work plan
4 S 24 Consider getting external support

!0(1 Coordinate implementation of actions
Identify information sources and

102 Procure goods and services cooperate with data owners

Milestone: 10
Sustainable Urban
Mobility Plan adopted

. Develop financial plans and agree
cost sharing

. Analyse problems and
opportunities lall modes)

SUSTAINABLE
URBAN MOBILITY
PLANNING

Milestone:

Analysis of problems and

opportunities concluded
assess scenarios

Develop scenarios of

&
. Finalise and assure quality potential futures
of "Sustainable Urban Mobility < Discuss scenari ith
Plan’ document » 4z Discuss scenarios wi
05 citizens and stakeholders
9

. Describe all actions

. Identify funding sources and assess
financial capacities

| $a Co-create common vision with citizens

\ and stakeholders

. Agree priorities, responsibilities and timeline 06 52 Agree objectives addressing key problems

. Ensure wide political and public support and all modas

Create and assess long list of measures —I .
with stakeholders @ Identify indicators for all objectives
Milestone:
Vision, objectives and
targets agreed

#2) Define integrated measure packages €2 Agree measurable targets

@ Plan measure monitoring and evaluation © Rupprecht Consult 2019
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HARMONY Model Suite

Multi-scale, software-agnostic, integrated

activity-based model system

Integrates new and existing sub-models:
= [and-use models (strategic/long-term)
= passenger and freight activity-based

models (tactical/mid-term)
= multimodal network models

(operational/short-term)

Enables the analysis of interventions for
both passenger and freight mobility

www.harmony-h2020.eu

Harmony-H2020

Harmony_H2020

of:
This project has received funding from the European EV WA
Union's Horizon 2020 research and innovation dlg| SU——
programme under grant agreement No 815269 CiViTAS “w

HARMONY DATABASE (TSDW)

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

Land use; Spatial planning; Population Synthesis; Economic

Growth; Commodity Flows; Logistics Network Formation

Location of households/firms; Accessibility
Transport infrastructure; Supply measures/indicators;
chain structure; Commodity Logistics Performance

production/consumption; Fleet

composition

Transportation Modelling and Simulation Framework

Tactical Simulator
(Mid-Term)

Daily travel behaviour;
Preferences towards
new mobility services;

Logistics decision
making

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

Performance measures:

Cost & Time saving/Loses, .

Energy demand, Air
quality, Noise

Operational Simulator
(Short-Term)
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HARMONY Model Suite

@ E Regional economic, demographic forecasting, land-use, spatial freight and
=I=IE- passenger interaction and long-term mobility choice models.

STRATEGIC Long-term horizon (e.g., year-to-year, every 5 years)

Q Agent-based passenger and freight demand model, representing passenger
and freight agents’ choices.
TACTICAL Mid-term horizon (e.g., on a day-to-day level)

Representing the transport supply and demand interactions at high
granularity on transport network.

OPERATIONAL Short-term horizon (e.g., second to second, minute to minute)
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Integrated spatial and transport
modele Harmony

HARMONY MS is a model suite, integrating models in different spatial and temporal layers, taking

|nteg rated Su pply and de ma nd models advantages of the richness of available and generated data but also caring to adapt to its scarcity.
with feedback loops

Create New:

Customized interface for modellers/ 0 e ol :
planners and deCiSion makers MODELING MODELING PROJECTS SCENARIOS

COMPONENTS TEMPLATES

Ability to connect existing models Corscenario
(i.e., Aimsun / pTv / Su mo etc.) Run a new scenario on an existing project

RUN SCENARIO

Comparison of scenarios

View scenario

Visualisation/comparison of KPIs e s Sitrs

WVIEW SCENARIOS

State-of-the-art tools developed by
researchers and offered to practitioners
In a simple and user-friendly way
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Union's Horizon 2020 research and innovation 4
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HARMONY MS Dashboard: ABM setup

- List of configuration parameters HARMONY MS

of the Agent Based MOdeI to Tactical Passenger Simulator

allow the user to specify the

inPUts and configure the Spatial context . Temporal context . Joint travel . Location specific . Stloct reorrashios
scenario o , . e

Dropdown v
U tion

[
’X’ HARMONY
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HARMONY MS Dashboard: KPIs

« KPI visualization in the HARMONY
MS Dashboard 1

HARMONY

CONFIGURATION
| :

 Predefined set of KPIs for each e
modelling template, related to each
mOde”Ing Component used1 e'g': Click on a scenario to see its Touris m

individual results

« Demographic pyramid (DFM) s

. Total Jobs by Year (REM) "
« Jobs accessibility by rail (LUTI) e
* House accessibility by car (LUTI) )
* Trips per activity per hour of the .
day (ABM) Demographic Pyramid (DFM)
 Modal split (ABM) o101e
 Dropdown menu to choose
additional KPI
Whahmmeu Ham@m Harmgm RFR .)E(. HARMONY
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HARMONY MS - Turin use cases

Land use development & New public transport infrastructures: .M.

 new land use development and relocation in Turin and FUA (work, health, university)

« Extension/new metro lines and metropolitan rail system in the FUA

Designed on top of use case 1:

MaaS demand: Integration of public transport with shared mobility services in the FUA
Remote working / activity schedule: Reduction of trips for work and study (remote); change

of travel patterns during the day
Urban Vehicles Access Regulation measures: daily ZTL area (Turin central zone), Traffic

calming extensively in Turin and first belt municipalities, Low Emission Zone in Turin and

several neighbouring municipalities
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STRATEGIC

TACTICAL

OPERATI e L

www.harmony-h2020.eu.

Regional Economy
[ - Model
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Spatial interaction |
freight models

Demographic
Forecasting Model|

Strategic Level

Long-term
Household and
H Individual choices
[, module

\  —

» Land-Use Transpori-|
Interaction Models

Population synthesis
- Aggregate fo
disaggregate
iranslators

v

Household/Employment
Population; Car Ownership
subscriptions

Commedity flows

¥

Housing, Employment,
Education Locations

L4

Shipment Module

Disiribution Channel Choice

‘Shipment Size

Freight Scheduling Module
Vehicle Type

Delivery Time

Tour Formation

Generation Allocation Models

Before-work pattern

Daily Commute pattern

chedule
models
Work-based pattern

After-work pattern

Harmonized schedules

Detailed agent
plans

[ Activity-based Travel Demand Model \

Accessibility and
Activity Measures

Day-to-Day

"

Freight Tours/Trips

Activity
schedules/rip chains

GiEtl)

Learning
Sub-model

Network Perfomance

y

I

Freight Trips and Tra: Ller Schedules Controller

¥
Service Controllers

¥

Traffic Simulator

Freight Service
Controllers

ational Level

Mobility Service

Traffic Assignment
Module

Network Loading Module|

Controllers

(Macro, Meso, Micro)

A

\_

\_l / Oper:

Module/Component

tevel  [__—1] Fie -

Data interaction

Regional
Economy Model

Demographic
Forecasting
Model

I

Land
Development
Model

LUTI model >
|
Vehicle Stock N
Model
\ 4 \ 4
Long-term HH
and Individual >

choices model

A 4
Synthetic
Population

model

Energy and
emission model

Activity-based
passenger
model
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HARMONY project outcomes B s
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HARMONY MS applied for "fa‘, City of Rotterdam £ QX ORDSHIRE

Eranspart
for athens

ATTA DITORINO
C1rTa DITORINC 00006

HARMONY MS training courses at Delft, Athens, London and Barcelona Universities
andin Turin and Katowice

Harmony guidelines for the use of modelling tools for sustainable

NO”

%&ba

Part of:
270 '

CIVITAS Zeer

urban mobility plans in the new mobility era CIVITAS ===
To be published on the CIVITAS and ELTIS platforms Sl s ekl b
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Final Event #HarmonyH2020

Learn more about low-carbon mobility
HARMONY solutions in Barcelona on how

to tackle urban challenges and ensure a -

variety of sustainable transport solutions EEEE_I o

for the safer, healthier and more fluid e — H /
passage of people and goods. -E—7Z2aa ==‘ |

« 2-day Workshop - HARMONY MS
training course

* 1-day Conference - The Next
Generation of Transport Planning
Tools for Sustainable Urban Mobility

Barcelona, 22 - 24 February 2023

HARMONY
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HARMONY Consortium
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This project has received funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 815269
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