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Core lines

Smart Cities ‘

Societal Challenges

Digital transformation ‘
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The 2030 Agenda for Sustainable Development
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Tour|sm Carrymg Capacity

“Maximum number of people that may visit a tourist destination at the same
time, without causing destruction of the physical, economic, socio-cultural
environment and an unacceptable decrease in the quality of visitors' satisfaction”
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Urban waste, sanitation
and environmental
pollution problems
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Localized urban
noise pollution

Two unexpected
main actors ...

- Indicador de Ruido
Diurno-Entardecer-Nocturno

Lden - dB(A)
Lden < 55
55 < Lgen < 60

Bl 60<Lgens65
Bl 55<Llaen<70
= Lden >70

Lisbon pavements and rolling
suitcases do not match well ®
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Authenticity threats
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PREVENT CROWDING )

4l —
This project proposes a mitigating solution for the tourism crowding phenomenon of Lisbon @ - fgf;- _“':'-“ - -
historical districts. Real-time crowding detection nodes will be installed in the critical zones. 1;‘-;-:,."‘ = Ji M 8=
Each node, using SDR (Software Defined Radio) technology, captures information on the radio * 0 e o
activity of individual mobile devices (3G/4G, WiFi and Bluetooth) carried by people on that o -.\\e Q=
zone. Those data streams are preprocessed in each node and then sent to a cloud server !“-Q 0 r=---
using a LoRaWAN network. In that server, those data are combined with other data derived \ v;;i,.."\ ! = e
from GIS-based forecasting of the beds offering (e.g. local accommodation and hotels), the 4
crowding perception of tourists, and the carrying capacity of the natural environment and
heritage sites. Results processed in the cloud server are then presented in a mobile app to Partners
tourists and tourism professionals (e.g., guides, tourist transportation drivers, etc.),
representing the levels of congestion by means of heat maps, as well as a recommendation ‘@to
system for less congested alternative routes that maximize the passage by points of interest o s & et
of the local communities, having as criteria their authenticity and sustainability.
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Related work
Alternative routing to mitigate tourism crowding

* The important Islamic city of Kairouan in Tunisia has introduced a well-marked itinerary through
the historic sections of the old town, complemented by a single access ticket for all of the
monuments. This encourages the majority of visitors to take the main route and avoid disrupting
the privacy and lifestyles of the residents elsewhere in the old centre. In addition the mosque is
closed to non-Muslims during the afternoons.

 The Alhambra in Granada has introduced strict limitations on the numbers of visitors permitted
within the main historic palaces at any one time. Visitors are offered a range of itineraries that
introduce the majority of the site, but control numbers within the sensitive areas.

* The historic town of Hoi An in central Vietham, has developed a special program to spread
tourism activity into adjoining areas of the town, reducing the traditional focus on the waterfront
market areas. This has reduced the tourism and commercial congestion on the waterfront, and
provided income and investment opportunities for a larger number of property owners and
operators in the town.
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Activity of mobile devices
(3G,4G, WiFi, Bluetooth)
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General architecture of proposed solution
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5:': r : Utilizador UserApp : | Routing Service : | Dynamic Heatmap Senvice : | | Points of Interest Senice :

GET /dynamic_heatmap

k J

update of the heatmap

GET /points_of_interestroutingdata

'_
|

k J

| —

Run App update of points of senice

GET /points_of_interest {Iat, long, radius)

k 2

list of points of infterestin the user's area

GET froutes (lat1 long1, 132, long?2, effort)

[
L

route nodes list

Show routes on the GUI
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