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Abstract

The practice of slow tourism denotes a sustainable of living the territory based on environmentdtiendly forms of transportation,
the appreciation of nature and the rediscoveryoo#ll history and cultural identity. Technologicalvancements in ICT, mostly in the
domain of GIS, nowadays represent an essential neagive new insights to this kind of activitieshi$ work presents a rich
implementation of Free and Open Source Software&s&QWVeb Mapping technologies to valorize slow &mrin the charming naturalistic
area of Via Regina. This is an ancient culturateaverlooking Lake Como (Northern Italy) and difga system of slow mobility paths —
ideal for hiking and/or biking — which spans theuntainous region at the border between Italy an@z8viand. First, a mobile app is
developed which allows tourists to report a widegeof points of interest while travelling arouhe fpaths. Along with a huge amount of
other geospatial data (e.g. the authoritative gataided by local administrations and the pathseyed by hikers associations), this
crowdsourced information is made available withistandard 2D Web viewer. Services for routing al asthe computation of terrain
profiles of paths are also implemented. Finallyirtual globe-based platform provides 3D data vigation while also offering a set of
collaborative functionalities. Besides proving #féiciency of FOSS, the work provides a modern teforetation of the slow tourism
concept which, along with the current technologmadsibilities, can simplify and at the same timdah the travellers' experience.
Keywords crowdsourcing, GIS, mobile, slow tourism, virtggdbe, Web Mapping

1 Slowtourism last, even local communities can benefit from timsdel in
terms of both a conscious and respectful developmithe
The idea of slow tourism was recently shaped withemore territory and the creation of new entrepreneurndartunities.
general context of sustainability and sustainakletbpment, . . .
defined as a “development that meets the needsegiresent -1 TheVia Regina project
without compromising the ability of future geneodts t0  This paper is focused on the slow tourism caseysteidted to
meet their own needs” [17]. The related concepustainable
tourism was coined in response to the impressivevigr of
the tourism industry since the second half of thet gentury
[18], which, being based on a mass-process moeégharbto
generate negative effects in the host communitiesrefore,
sustainable tourism includes the activities (bathventional
and alternative) which are compatible with and cantribute P2 03I National boundaries
to sustainable development [10] and was definea @sirism 5 Via Regina
addressing the needs of the visitors, the host aarities, the I Lakes
environment and the industry, taking into accousitcurrent "
and future economic, social, and environmental TtpHL6].
Derived from the slow food movement [12], the cqtosf
slow tourism emerged as a special case of sustait@lrism
which contrasts the traditional, massive practicEsourism
through the promotion of environmentally-friendigrins of
transportation that involve shorter trips and langiys [5].
The philosophy behind slow tourism pursues theyengnt of
the territory while at the same time emphasizing legsential
is to respect it. Choosing to travel by public trzorsation or
hiking, biking and riding horses, slow tourists raak unique
experience of tranquillity and peace which allotwsh on one
side to appreciate nature, and on the other sidistmver or
deepen the knowledge of local culture, in terms.gf people
lifestyle, history, art, architecture, religion andisine. Thus,
slow tourism experience proves to be a relaxing tinstead
of a stressful interlude between home and destind6]. At

Figure 1: Via Regina and the project's area of @ser
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Via Regina (literally the “Queen Road"), i.e. the doahich
overlooks the West coast of Lake Como in Northeaty Isee
Figure 1). The historical importance of this roliteéked to the
more well-known Via Spluga and Via Francisca withom it
forms a continuum, dates back even to the old Ramaes.

Over the centuries Via Regina has constituted admsshtal
trade and pilgrim route throughout Europe. Whatseanfrom
this road a dense system of soft mobility pathsadspwhich
span the mountainous region at the border betwiadn dnd
Switzerland. Besides its unique beauty from the nadititic
perspective, this area allows to draw a rich caltpicture of
its territory and people including their historyt,and habits.

But despite being highly suitable for slow tourisativdties,
the potential of the Via Regina area has not yet lbaeight in
a proper way. From this evidence the Interreg ptojéhe
paths of Regina — Crossborder paths linked to Via iRégi
was started with the primary objective of rediscovg and
promoting the cultural identity of the territory][3'he project
involves a variety of partners from both Italy a®ditzerland
(including universities, cultural associations, db@gencies
and administrations) which bring into play a widmge of
disciplines and expertise including cultural heygalandscape
design, and geomatics.

2  Web Mappingfor slow tourism

Along with the traditional environmental, socialdaeconomic
dimensions of sustainability, literature also ackiealges the
important role played by technology [2]. In turnlS&ools —
and specially Web Mapping solutions — nowadaysesgnmt a
crucial element in any kind of project valorizirgs tourism.

Although paper maps are still a vital source obinfation
for slow tourists, the context of GeoWeb 2.0 [1&kopened
new perspectives which were mostly unexplorecatilecade
ago. Technological advancements like the introductof
AJAX [7], the massive use of GPS and the diffusibt©GC
standards for Web Mapping interoperability [13] @ashered
in the era of neogeography [15], where users cbelcbme
producers (and no longer pure consumers) of geiabjpita.
In this phase, defined by Plewe [14] as the thedegation of
Web Mapping after those of GeoWeb 1.0 and the itians
towards GeoWeb 2.0, applications became interaciive
usable like their desktop counterparts.

This is still today the most common kind of avaiéabVeb
Mapping applications, which however do not go beitme
traditional 2D data visualization. Examples of sltarism-
related applications of this kind include e.g. slitimeraries in
the Italian parks Http://www.parks.it/itinerari/Eindex.php
GiroParchi, showing nature trails through the GRaradiso
National Park and the Mont Avic natural Park in \d&hosta
Region, lItaly fttp://www.giroparchi.it/en/map/wrap the
Contrat de Riviere Haute-Slre Web viewer, developitiirw
an
(http://www.crhs-sig.eu/mapserver_crhs/index.phppam);
Via Alpina, focused on a number of slow tourismtesualong

However the most distinctive feature of GeoWebi2.0ser
participation, which was the enabling factor foogeography
and is traditionally associated with Goodchild'§irdBon of
Volunteered Geographic Information or VGI [8]. Adwvzd
Web Mapping solutions can integrate data crowdsalitty
users, who can be therefore much more involvedhm t
applications themselves. Examples of this kindhia field of
slow tourism are MapMyHikehttp://www.mapmyhike.con
a crowdsourced platform collecting hiking pathstirpeople
(uploaded even through a mobile app); PisteCiclabitiere
users can upload tracks of Italian bike trailgg://www.piste-

ciclabili.corm); and GPSaCavallo, focused on horseback routes

(http://www.gpsacavallo.comn

Another element shaping the most recent natureeoM&b
2.0, that Plewe [14] regarded as the fourth geiweratf Web
Mapping, is the 3D approach to geospatial infororatver
the Internet enabled by virtual globes [4]. Literat on 3D
Web Mapping applications is rich but still in itfancy, and —
to the authors' knowledge — no specific applicaifor the
valorization of slow tourism exist. Users can sames — like
in the case of slow itineraries in the Italian garkentioned
before — only exploit a link to view the KML/KMZ othe
paths on top of Google Earth virtual globe.

3  Web Mappingin the Via Regina proj ect

Against the state of the art drafted in Sectioth2,project on
Via Regina sought to implement the following Web Mgy
tools:

e a Web platform to upload and share geospatial data;

e amobile app to upload and share field-collectad;da

- standard Web geoservices for data dissemination;

. a Web viewer for data 2D visualization;

e a Web platform for data 3D visualization.

All these solutions, which are individually presshtin the
following, were developed using FOSS4G (Free anerOp
Source Software for Geospatial). This choice was clu the
one hand to the availability of mature, robust aedorming
FOSS4G products in the field of Web Mapping, andttos
other hand to the authors' exhaustive experiendeauilding
advanced FOSS4G-based applications.

31

The geospatial data of interest within the Via Ragimoject
can be differentiated into two categories: thoseévdd from
official sources and those uploaded or collectedisgrs. The
former mainly consist of administrative data areddfisurveys
of both paths (including the historical route oB\Regina, see
Figure 1) and the points of interest along themv&ys were
performed by cultural associations involved in fineject and

Participative upload of geospatial data

Interreg project between Belgium and Luxembourgroduced data compliant with the minimal data mddeared

between ltalian and Swiss partners) defined. Tleerse kind
of data is instead a result of user participatignich happens

the Alps fttp://www.via-alpina.oryy the Swiss national portal through two distinct channels.

for slow tourism fittp://map.wanderland.ch/?lang3ea Web
viewer on the European most interesting slow tounisutes

First a Web platform built on GeoNodettfp://geonode.oig
was implemented in order to provide all the projeattners

(http://maps.peterrobins.co.uk/routes.Htanid another one on with an immediate chance to Web-publish and vigeatheir

Via Francigenahttp://www.viefrancigene.org/en/mpp

geospatial data. The Web platform allows any regést user
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to upload data (as shapefiles and GeoTIFFs) wiiianks to
GeoNode's incorporation of GeoServbtty:/geoserver.og
are directly published as standard WMS/WFS lay@ise
platform allows also users to create custom maps \Web
viewers) exploiting WMS layers from the same sea&well
as from external ones. This gives the project jgastr{even
those with no programming expertise) a notable dppdy
to easily navigate, query and print their own layand maps.

The second way to stimulate user participatioméproject
was instead the creation of an Android app whitdwa users
to report interesting elements (e.g. historicatioall points of
interest, morphological elements, tourism serviaed even
dangers) they come across during the slow traveérence.
In contrast to the Web platform described abovis, dpp was
conceived for the general public, i.e. not only p@ople and
associations involved in the Interreg project tmutany tourist
travelling in the Via Regina area. From the technpmant of
view, field data collection is managed by the Opata Kit
(ODK) suite pttp://opendatakit.ordg9]), mainly consisting of
an Android app (ODK Collect, see Figure 2) thatiafjaes
with a central server (ODK Aggregate). This seligein turn
linked to a PostgreSQL databaget|g://www.postgresql.oig
whose PostGIS spatial extensiohtty://www.postqgis.orjy
allows then GeoServer to read and Web-publish aga# as
WMS/WEFS layers.

In detail, the app guides users in the provisiothefneeded
information about the element to be reported: dager type,
name, type and classification of the element, mrsithrough
the GPS and/or an interactive map), picture of dleement,
and optionally also audio and video records (sgergi2). In
addition to Android devices, the same report capdréormed
directly from desktop devices (e.g. personal corgit
thanks to the integration of the Enketo Web framdwo
(https://enketo.orgwith the ODK Aggregate server.

The app was successfully tested during a number
mapping parties (see e.g. Figure 3), i.e. dailyn&/erganized
within the project to discover local territoriesdatnaditions as
well as to advertise the project activities.

3.2 2D Web Mapping

As previously mentioned, Web Mapping solutions wirgt
developed to achieve a traditional 2D data visatitim. The

software used to develop 2D Web viewer interfaciésimvthe
project were the open source JavaScript libraripsnayers
(http://openlayers.o)g GeoExt fittp://geoext.ory and ExtIS
(http://www.sencha.com/products/extjsvhich constitute the
cutting-edge open source Web Mapping technologycdfea
quite unlimited customization capability.

First a number of 2D Web viewers were built to wi&ze all
the data collected during and after the projectpirapparties.
Figure 3 shows e.g. the data uploaded by the paatits to
the mapping party in Cernobbio, a city renowned dwitle
which is located at the Southern end of Via Regifie map
shows both the points of interest reported with OD#llect
and also other georeferenced data (technical shareisings,
and photos) uploaded after the mapping party uEinkgeto.
Each point can be queried to access user-collétteanation
(see Figure 3).

Besides these simple viewers offering limited fuorcalities

(mainly data visualization and query), a primaryb/\gewer
for the whole project area was also developed Sgare 4)
which provides some more advanced features. Usersiow
interact with the viewer by also printing the acfanterest as
well as by exploiting some external services reblehfrom
the interface. As an example, users can draw alintae map
to ask for the computation of the terrain profilergy it (see
Figure 4). This is returned after a call to a Webcessing
Service (WPS) built using ZOQnitp://www.zoo-project.ory
Moreover the viewer offers an integrated OpenStiept
based geocoding service and can even provide wegéns
routing functionalities along the project pathspiemented
through the pgRouting extensiontt://pgrouting.ory of the
PostgreSQL/PostGIS database.
Among the geospatial data available within the @ewt is
worth noticing the presence of accommodations aweants
and attractions sites. These layers, which areon$iderable
ahportance in the context of slow tourism, wereriested
from the popular TripAdvisor hitp://www.tripadvisor.com
and Booking fittp://www.booking.com portals by exploiting
their APIs (see Figure 4).

3.3 3D Web Mapping

As mentioned above, Web Mapping solutions whictchesp
to the third dimension represent one of the maowations

Figure 2: Screenshots showing some steps of thogtrepan element through the developed Android ilecdpp.
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Figure 3: 2D Web viewer showing the data collectedng the mapping party in Cernobbio.
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of the Via Regina project. Data 3D visualization \eakieved
through a customization of the PoliCrowd 2.0 Weltfptan
(http://geomobile.como.polimi.it/policrowd?.0in turn, this is
an open source application developed on top of NA®#Id
Wind virtual globe fittp:/goworldwind.or, which provides
a highly-customizable Java Software Development(8i2K)
suitable to create advanced 3D Web Mapping ap@itsit

The architecture of PoliCrowd 2.0 consists of antliside
component, providing 3D visualization and availaddea Java
Web Start (JWS) Application, and a server side cumept
build upon a GlassFish servdrttps://glassfish.java.neaind
again a PostgreSQL database. The two componemisadnt
through a Restful Web Service protocol.

The PoliCrowd 2.0 platform was customized to inclige
default all the WMS layers which are also availabie the
project 2D Web viewer (see Subsection 3.2). Exjpigithe
participative and multi-thematic nature of PoliCro@d, the
platform allows users to connect to the ODK Aggtegzerver
of the project and retrieve the crowdsourced dathpse
representation style can be fully customized usirgbuilt-in
icon libraries (see Figure 5). Users can even abdrdayers
published by any WMS and ODK Aggregate server igheor
to customize their 3D projects. Finally, projects1de saved

in order not only to be re-openable from their twes but to
be also shared with all the other users of thefgutat thanks
to an interactive catalog. Another customizatiotiapwithin
the platform concerns comments and multimedia custg.e.
images, audios, and videos) that any user cancaddyt point
of interest retrieved from an ODK Aggregate ser¢see
Figure 5). In other words these “social” functiatias allow
users to collaboratively create and add new inftionathus
exploiting their local knowledge to increase theml value
of the slow tourism 3D platform. Finally a temposdidebar
(see Figure 5) allows to filter the point data ieted from
ODK Aggregate servers in order to visualize thel@tion in
time of their submissions.

4  Conclusions

As a result of globalization, tourism has recertiplved into
a mass-process phenomenon whose normal practicadage/
sees people undertake long-distance travels in dews,
perhaps visiting — usually in a hurry — only wetiden tourist
spots without a comprehensive knowledge and apgiieciof
the territory. Slow tourism represents the compdgtgosite to
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Figure 5: 3D Web viewer for the Via Regina projextfiring collaborative functionalities and timeefiing of data.
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this vision, being thus a challenging model to beppsed to
current society. Communities of slow travellers gagically
small in number and highly composed of adults amdcss.

Therefore, new and innovative tools are required do
proper promotion of slow tourism which could alstract
younger generations. Web Mapping solutions cortstithe
technologies having the greatest potential impalts study
described the Web Mapping products developed irfrdrae
of a project focused on Via Regina, a historicaligdamental
route outlining a system of slow mobility pathstla¢ border
between Italy and Switzerland.

Traditional 2D Web Mapping techniques, representimg
highest results in today's similar projects, wexéerded in
terms of functions and user involvement. The dqualent of
a mobile application allows anyone to personallytdbute to
the project by sharing data collected during sl@murism
experiences. This crowdsourced information becothesn
available in real-time — together with the officédta — on the
project Web viewer, thus stimulating the birth of active
community of travellers which can autonomously emrand
update the system. Participative functionalitigpjdal of the
current GeoWeb 2.0 trends, were even extendeddatiog a
collaborative virtual globe-based 3D platform whesers can
easily build their own maps by selecting customitaygers
and styles. Exploiting the third dimension (andretree fourth
as time is another system component) and beingivgwand
easy to use, the platform provides a more realikita access
which in turn increases user experience.

It is worth noticing first that the implemented Whtapping
solutions make full use of FOSS4G. Open sourcentaolgies
allowed on one side to build the products on existcutting-
edge tools, and on the other side to produce autpliich can
be — in turn — reused or extended. Secondly, tipdogation
of open standards from OGC ensures full interopkiyluf

all the services developed.
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All in all, the technological solutions developedthin the
Via Regina project should provide new ways of inteting
the practice of slow tourism which keep up with therent
state-of-art of Web Mapping tools. Technology isviobsly
just one of the required factors to make a slowisou project
successful [1], but it is crucial to achieve inntiva. Besides
slow travellers, local communities are also expddte take
advantage from the Web Mapping technology in teohs
respect and valorization of their territories adl e creation
of new entrepreneurial opportunities.
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