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The new mobility

= |CTs are bringing disruptive changes in the mobility landscape:

» Supply: CAVs, drones, DRT, shared mobility, Maas...

» Demand: telework, online shopping...

= Digitalisation and automation hold great promise for moving

towards more sustainable, resilient and efficient mobility:

= Further integration of different passenger tfransport modes fo

provide seamless multimodal door-to-door travel
* Increased accessibility fo goods and services

» Facilitating and/or nudging more sustainable travel choices

» Buf they also create new threats and concerns: induced

demand, sustainability of new business models, impact on PT...
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» This uncertainty has been exacerbated by the COVID-19 crisis: iii“ihi"
’
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»  Will we recover pre-COVID levels of PT demand? i\“‘“

» How will the tourism and hospitality industry look like in a |
post-COVID world?

= Will we see changes in households” and firms’ location decisions?

How will these changes modify

mobility patterns and travel demand?
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The quest for better mobility data

The need

The planning and management of fransport systems requires

accurate, reliable and updated information on transport

supply and travel demand. transport system requires
understanding of passenger

Designing a passenger-centric

High-quality supply information is increasingly available,
travel demand data is usually the big unknown

preferences and behavioural drivers

The problem

Traditional travel surveys are infrusive, expensive, and time-consuming

The opportunity

The same technologies that are changing the transport sector (mobile technologies, geolocation, 10T...) allow
the collection of vast amounts of spatio-temporal data on the movement of people, vehicles and goods
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New data sources on travel behaviour

[ Mobile devices ] [ Sensors ]
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Data from geolocated mobile devices

Sample size

Sociodemographic data Spatial coverage

Temporal resolution Spatial resolution

-®- Beacons (BT, WiFi] == Mobile network data Apps =& Smart cards <% GPS navigators
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Mobile network data

Data collected by mobile network operators for billing and/or network management purposes
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Mobile network events Mobile network topology Customer profile

» Door-fo-door trips

" Noneed for additional infrastructure Particularly interesting for the analysis of

= Large, well distributed samples long-distance travel behaviour

=  Consistent longitudinal information
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Mobile network data: how does it work?

Input data
Mobile network data Land Use / Pol Transport network & Sociodemographic Other demand data
Supply of transport services statistics
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Nommon Mobility Analytics Platform
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Data pre-processing Sample selection Activity and trip detection Sample expansion Generation of output
and cleansing - indicators
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Mobile network data: how does it work?
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Use cases

Analysis of passenger mobility in Spain

E&w R ﬁu Observatorio =
. gz de Transporte y Logistica en ESPARA -

Mes Etapas entre provincias origen y destino
julio v 5. 49 Jda

Fri 14th July Average Thu of October Sun 15th October Dia

lunes

Origen: CCAA

Comunidad de Madrid ™
Origen: Provincias

Todas

v, 2 Destino: CCAA

Todas

Todas

Pais de residencia

Todas
+n?trips
S m Modo de transporte
Toda

n los siguientes

dad motivo del viaje: todas (casa. trabajo, frecuente, esporadica) | Distancia: viajes de mas de 50 km

4fico han sido redondeados. Para una mayor precisién consulte los datos de los ficheros descargables.
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https://observatoriotransporte.mitma.es/estudio-experimental
https://observatoriotransporte.mitma.es/estudio-experimental
https://observatoriotransporte.mitma.es/estudio-experimental

Use cases

Mobility monitoring during the COVID-19 crisis

Madrid-Barcelona trips during COVID-19 outbreak
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https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial

Use cases

Mobility monitoring during the COVID-19 crisis

28 de junio

Numero de pernoctaciones de
residentes en la Com. de Madrid

1.000.000 T
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https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
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https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial
https://www.mitma.gob.es/ministerio/covid-19/evolucion-movilidad-big-data/movilidad-provincial

Use cases

Analysis of airport catchment areas

Municipio de residencia
Vuelos de ida internacionales

<0.33% )
0.33% - 0.66% & 1
0.66% - 1.0% SRR
1.0%- 1.33% )
1.33% - 1.66%
>1.66%

Alcald de
Henares

Las Rozas

Leganés
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Provincia de residencia

Vuelos de ida internacionales
<02%
0.2%- 0.4%
0.4% - 0.6%

] 06%-08%

[ o0.8%-1.0%

1.0%-1.2%

W 12%-14%

W 1a%-16%

B 16%-18%

W 18%-20%

W2

Municipio de residencia
Vuelos de ida internacionales

Mas pasajeros
Menos pasajeros



Use cases

Door-to-door travel times

30%
25%
20%
15%
10%

5%

0%
< 3hours 03-04 hours 04-05 hours 05-06 hours 06-07 hours 07-08 hours 08-09 hours 09-10 hours > 10 hours

= TOTAL === (Canarias ===Peninsula

Trips arriving in Madrid from the rest of Spain: D2D travel time

8,0
7,0
6,0
5,0
4,0
3,0
2,0
1,0

0,0
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Total Canary Island Peninsula+Balearic 1.

ED2K mK2G mG2G mG2K mK2D

Half an hour to arrive to the airport
2 hours at departing airport
Less than 1 hour at destination airport

Almost 1 hour to reach final destination



Use cases

Door-to-door travel times

JEREZ 15
FEDERICO GARCIA LORCA/GRANADA-JAEN 1,5
ASTURIAS 1,6
ALMERIA 1,7
VIGO 1,7
BARCELONA/EL PRAT 1,7
GRAN CANARIA 1,8
SANTIAGO 1,8
IBIZA 1,9
SAN SEBASTIAN 19
LA PALMA 2,0
LANZAROTE 2,1
TENERIFE NORTE 2,1
PALMA DE MALLORCA 2,1
VALENCIA/MANISES 2,2
TENERIFE SUR/REINA SOFIA 2,2
ALICANTE-ELCHE 2,3
A CORUNA 2,3
SEVILLA 2,4
FUERTEVENTURA 2,4
MALAGA/COSTA DEL SOL 2,4
MENORCA 2,4
BILBAO 2,5
SANTANDER SEVE BALLESTEROS 2,8

35%

30%

25%

20%

15%

10%

5%

0%
0,2-0,3 0304 0405 0506 0607 0708 0809 091
hours hours hours hours hours hours hours hours

e TOTAL e Blsiness s Touristic

Trips arriving in Madrid from the rest of Spain: fime at origin (left) and destination (right) airports
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Use cases

Analysis of airport workers and short-term visitors

20,000

15,000

10,000

5,0

8

0

20,000

15,000

10,000

5,01

3

o]

Lunes a jueves promedio
Junio de 2018

m Visitantes de corta duracion
® Trabajadores

7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hora
Sabado | Visitantes de corta duracién
9 de junio de 2018 W Trabajadores

Y

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hora

Viernes m Visitantes de corta duracién

8 de junio de 2018
20,000

JJJJJJJ]”“““HHIH:

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

H Trabajadores

Hora
Domingo ® Visitantes de corta duracion
10 de junio de 2018 ® Trabajadores
20,000
15,000
10,000

5,0

8

g TR

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hora
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So why is all this interesting?
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Big data and mobility

Descriptive analytics: mobility monitoring

= Diagnosis of current situation
=  Trend identification

= Ex-post policy assessment

B Predictive models and decision support tools

= Strategic planning: ex-anfe assessment of new infrastructures, services and policies

= Tactical and operational management: short-term forecasting and real-time decision-making

- Big data as an enabler for new modelling approaches
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Big data as an enabler for new modelling approaches

Strategic travel demand models

» Large samples of high-resolution door-to-door passenger mobility data

Longitudinal information: evolution of travel behaviour over time

Estimation of value of fravel time (VTT) and value of travel time reliability (VTTR)

Opportunities for natural experiments (e.g., COVID-19 crisis)

Development of highly-disaggregated, dynamic long-distance travel demand models

(agent-based models) with stronger behavioural foundations
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Big data as an enabler for new modelling approaches

Short-term forecasting of passenger flows

» Detailed reconstruction of passenger flows

»  Opportunity to combine historical and real-time data to train Al predictive models

Development of data-driven models (machine learning models) for short-term

prediction and optimisation of passenger flows
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We are looking at this in two SESAR ER4 projects...

TRANSIT

Travel Information Management for
Seamless Intermodal Transport

Mobile data + demand data Transport network
(e.g., ticketing) + transport services
Mobility analytics

B & X = =R
!

Multimodal,
long-distance travel demand model

[ Door-to-door travel demand H Model construction and calibration ]

Multimodal KPIs Multimodal KPIs Intermodal concepts and
(measured) (simulated) passenger information
services

Impact assessment

@ B

Strategic agent-based
travel demand models

IMH®TEP

Integrated Multimodal Airport Operations for
Efficient Passenger Flow Management

p

Va ™~ Ve ™ y Y y-
( Groundtransport system | | Personalmobiledevices | [ Airportpassengerdata | | Air transport system

Trarsport smart card data Mobile phone data WI-FI f Beacons data Alrport layout
Ticketing data Mobile apps Boarding pass data Departure & arrival times
Traffle counts Cameras On-block / Off-block times

GPS tracts I | \ ) \ Gate allocation
A Y, /

Modelling and forecasting

Passenger
activity-travel diaries

hhbmrdlnpps T ‘

| Interactive and collaborative tools |
. iy

Short-term prediction of passenger
flows for RT decision-making
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More about TRANSIT and IMHOTEP

INn fomorrow’s session

Stay tuned!

16 June 2021 zy 4-17 e -

How the ATM Scientific Community can support the Multimodal Transportation System Effectiveness - organised by

ISSNOVA and ASDA

Time Topics

-1410 Welcome, Introduction an rkshop Objectives
R&I ongoing projects

14:10-14:20 Keynote:

future integra

ss &s 8 foundation/base for the Con Operation of

Spol

ted multimodal tra: rt systems.

14:20 - 14:35 Passenger centredness — airport a5 a node in mutimodal transport syst

4:35- Multimodal passengers of the future — passenger needs, expectation
14:50 - 15:05 Data sharing and exchange as a key for Maas
15.05- 1525 Future challenges for the ATM systems short discus: th 52R RED
15:25- 15:30 Break

How the ATM scientific community can support the multimodal transportation system effectiveness

15:30-1810 Keynotes

Large scale simulation platform for multimedal systems

Level of ncept for Vertidrorme O

muitimodal t

sportation

The Airport &5 main node/hub of seamless transportation ne

Airport projects contributing to sustainable mobility and passenger satisfaction

Bologna airport as multimedal champion

Madrid airport
=

connection by increasing the sustainability APT
em

16:30-17-00 Summary, 0&4 and conclusions — open panel

Speakers

Mario Ciaburri,

Bartosz Dziugiet ILOT

Coordinator
¥-TEAM D2D - Proj

MODUS — Project

oordingtor

ct Coordinator

t Coordinat

SJU & 52R IP4 representatives

Hecker, ASDA chairman

Mario C — ASDA vice chairman

Patrick Senac — ENAC

Karolin Schweiger — DLR

Markus Brachner - SINTEF

Alan Marsden, EUROCONTROL

Dora Ramazzett, Bologna Airport

Salazar Lopez-Pedraza, Ana — AENA (TBC

Chair Dirk Schaefer - EUROCONTROL

— ISSNOVA

giet- ILOT

Hecker - ASD chairman

kers
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For discussion

= Can we leverage these sources of new passenger-centric data to build relevant multimodal KPIs? If
so, what KPIs should we be measuring? Is this just a way to measure existing KPIs in a more accurate
and/or cheaper manner? Or can we use big data to build new KPIs?

=  What kind of experiments should we conduct using these data? How can opportunistic data collection
help us to better understand passenger needs, preferences and behavioural drivers?

» How to model and forecast the impact of intermodal solutions? What are the limitations of current

modelling approaches? What are the key research questions to overcome these limitations?
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CONTACT US

Nommon Solutions and Technologies
WWW.NOMmMon.es

nommon@nommon.es
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