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Usage of linked open data for the measurement of ming tourism POIs’
impact on the competitiveness of a destination: Rearch notes part 1

Branislav Kr§aK, Csaba Sidof, Lubomir Strb& and Marek Mitterpak’

The manuscript deals with the issue of mining tmi$ impact on a destination's competitivenessdising awareness about
the linkage between relevant mining POls datasets the destination's efficiency. The aim is to psgpa possible concept of linking
the relevant partial content of chosen applicationt® one comprehensive application that, with tlefinition of appropriate evaluation
indicators, could push the monitoring and evaluatfirocess of mining heritage POls to the next leVeé manuscrip highlight five web-
based applications available for linking tourismdamining POls with possible value and impact inthes, which are used for creating
structured information and knowledge about the fimsiof single POIs and clustered POls within tlaue chain of a destination's offer.
The manuscript analyses the following applicatiogourism app at montanistika.eu, ii) the Smaf@IRlataset and iii) the Ecosystem
services evaluations app, both created on the jpies of open geospatial data and APIs within tmejgrct SDI4apps, iv) the DBIS’s
questionnaire module and v) the Foursquare API rfeodar developers. The desired concept considersetlievels for monitoring
according to the character of the potential endras@he conducted analysis resulted in a new canegppplication for mining POIs
evaluation participated by tourism stakeholders.

Key words:POI, mining tourism, points of interest, linkedaladestination management and data evaluation.

1 Introduction

The 20" century has brought the end of many traditionaiing sites due to the evolution of the highly
competitive global mineral market, the evolution @ftractive technologies and the higher perceptbn
environmental issues. In the last decades, there haen many successful stories of transformatforiosed
mining sites and related industrial heritage intotipl tourism products (M. Conesa, 2016). Exampiles
the Wieliczka salt mines (located in Poland), Al@adMining Park (located in Spain), Bartolomej and
Glanzerberg tunnels in the Banska Stiavnica disttacated in Slovakia), Major Mining Sites of Watiia
(located in Belgium) and others show that miningriem is capable of positive impact on a destimasio
economy.

On the other hand, there are huge amounts of fridlusbjects related to mining heritage still viagt for
their glory’s resurrection. Agaliotou (2015) remotthat the resurrection of industrial spaces i&elih with
the development of culture in many cases. For el@nopd industrial buildings are transformed intoisaums,
exhibition halls and all kinds of other multipurofacilities (Agaliotou, 2015). It is important toention that
these processes depend primarily on the contributigoublic and private resources.

What about objects of mining heritage like centiridd abandoned tunnels, mining car cables, flooded
surface mining sites, mining clockers, rails andeotobjects that may have the potential to becomaready
have the status of a place with high interest sitimig? Are there technologies, indicator systemddtermine
whether they are or have the potential to becomasaat to the destination? Are there artificialrabnetworks
for advanced value estimations of immovable propgifyalpir et al., 2014)?

Indicator systems cumulate simple information irdo framework of structured knowledge about
the examined phenomena. One of their advantageésatsthey are capable of organising informatioro int
structures that can identify relationships betwdéferent variables (Torres-Delgado and Palome@@d,4).
The treatment of information through GIS comes togewith several problems (Blistan and Blistan®@l.1).
The aim of the article is to examine whether itpisssible to evaluate mining heritage objects’ miamke
potential as POIs by existing web geographic infation systems (GIS) based applications powered &y w
services, evaluation methods and indicator systeamed on open and linked data.

For the purposes of the research reported in theustaipt, the objects and places of interest ofimgin
heritage and tourism will be referred as POls. A,R@point of interest, is a specific point locatiaffiliated to
a place that someone might find useful or intengsto locate or visit (Wikipedia, 2016). From thergpective
of tourism POI data properties is mainly used tovjte a geolocation based service to tourists, isting of
GPS coordinates and POls of tourism usually cangistf useful information for tourist like capacife. g.
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accommodation facilities), opening hours (e. g. emnss, restaurants) and other (Joshi et al., 2(Arbm
the perspective of destination management, POls maaresent partial components of the destinatiofies.
Categorised POI databases used in GIS-based welbeseand related apps are one of the basic gaseteay
evaluate the level of interest of tourists. Accaogdio McKenzie et al. (2015), POls are inextricalimked to
modern (mobile) search, recommender systems, tochtised social networks, navigation and tourisstesys,
predictive geo-analytics such and so forth. Regardheir computational representation, POls caddseribed
and categorised in different ways. Typical appreachre either based on features or functionality @an be
described and categorised by aggregating data d&ooupeople behave towards e.g. intensity of vigjtse of
response, etc. (McKenzie et al., 2015).

2 Material and methods

Within our research, we chose five different GISdsh apps, each with own POI datasets and scalable
vector graphic layers. The approaches and functibtisese apps were compared and analysed, withitineéo
examine whether if it is possible to combine tligita and integrate with measurable indicators.

Application 1: Multimedia travel guide of mining tourism

The current state in Slovakia regarding open acteggospatial datasets for mining heritage shdwas t
there have already been put efforts to develop &-liélsed application for potential mining tourismgéd
groups. The web-based application named "Mont&aisti Multimedialny sprievodca banskym turizmom"
(Multimedia travel guide of mining tourism) resparesto smartphones currently contains more thanr@sing
POls, most of them situated in the Banska Stiavdistict (over 150 POIs). The application alsotedms POIs
of tourism services. Each of the POI contains gaplgic coordinates (WGS), some basic information and
a representative image (montanistika.eu, 2011).

The app runs on an expanded Google Maps API moéuten the perspective of functionality and user
friendliness, the app corresponds to its purposkedarte of origin (the year 2011), and the map strdatabase
reuse is restricted to ,manual collection" or auitetion by the server's admin. On the other hémel geospatial
dataset of mining POls is uniquely extensive, dnevteb domain is connected to Google Analytics.

Viber kategérie objektov

(o=
¥, > b (B
Afraktivita geoturizmu (prirodny atvar, Hagova
bralo. prameii, kota) $am B
. - n 1
‘Whiiadky a zaujimave miesta (POI) B "w-m ]
| $toliia Jan
n GPS: 48 452006, 18 893187 [48° 27' 7.22", 18° 53' 35.47"]
e Obec: Banska Stiavnica
’s Ll ST Objekt: Sachty. 3achtove veZe, zakryté (istia
Sachty, Sachtové veZe, zakryté Ustia
Povrchove technicke a banské abjekty Q sl ﬁ )
Pingy, pingové tahy, pingové polia /ﬁ\
Haldy, odkaliska, relief ovplyvneny banskc;
u
| Pévodny, zanedbany a rozpadnuty portal &tdlne Jan bol v roku 2013 rekonstruovany. Vchod do
rE 5todine je zabezpeleny Zeleznymi dverami za ktorymi si silné mreZe. V eny portal ma do
lichobeZnikovii nadstavbu so sochou sv. Jana. Stdifa bola velmi doleZitym banskym dielom a
n e otvarala dobyvky na Zile Jan
Mot rp. stanice, servis. PNEU, odtah) Pluovarcky R
wich Kameann T A
zamerané 72 el \ A 5
168
n
Ao Bofl !
2 ”-»%
\- Bs
A\ M, =0
2 /
a <3 np.',u:, N
o i !

Google

Fig. 1. The application’s web graphic user intedasource: www.montanistika.eu, 2011).

Application 2: Pilot Open Smart Tourist Data of the SDI4apps project

The GIS-based pilot app is one of the outcome$f@fproject SDI4apps, which has collected over 23 00
000 tourism POls so far from all around the worlchh open dataset based on linked data princijgeuse of
multiple standardised formats and vocabularies oAtiag to the developeterba et al. (2016), theSPOI data
set includes a harmonised combination of selectdd &fom project OpenStreetMap and project GeoNames
experimental geo-ontologies developed at the Usiiyeof West Bohemia and local datéerba et al., 2016).
The app itself collects, integrates and presensda range of input data sets related to tourisfragtructure
and offer. AsCerba emphasisedthe data is provided in the Resource Descriptorrfreavork format with use of
several standards and respected features (Basic \Gmmabulary, Simple Features Topological Relatians
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classification used in Waze or OpenStreetMap [gydiise visualisation and querying are provided bgidso
server and HS Layerg'SDI 4 Apps, 2016)

Developers can use the partial APl modules of gieation and also extend the dataset by othewaeit
external input data. In this way, a developer cenegsily new thematically categorised layers ofsAfito one
application. Although the multilingual open accdsamonised date set is a huge advantage, it shoild
mentioned that the multilingual Pilot publishes yoffimited categorised POls properties, consistifigc®S
coordinates, basic thematic categories (lodging)ianmost cases also subcategories (for exampléeRoBrom
the perspective of the Pilot’s technological salntiit falls into the category of Smart tourismutmins, because
it includes all four vital aspects: cloud computirigternet of Things, mobile communication and fiigl
intelligence technology (Wang et al., 2016).

Smart POl data set HOME  VISUALIZATION ABOUT METHODOLOGY LINKS CONTACT  EfE b 0 =il
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Fig. 2. User interface of the Smart POI datas€ltlst (source: www.sdidapps.eu/spoi/,2016).

Application 3: Pilot Ecosystem Services (ESS) Evadtion

The pilot application developed by the Slovak Eomiment Agency and partners within the project
SDl4apps is a cloud-based multi data layer Web &i8ng at the evaluation of direct and indirect teitnuitions
of ecosystems to the humankind. (SDI 4 Apps, 20I8g system is developed using open APIs for both
services and client-side components widely used ggospatial community. Geospatial web servicesas
standards developed by Open Geospatial Consortugn (Veb Map (WMS) or Coverage Service (WCS) (Cetl
et al., 2016)) are used to integrate heterogensousces in an integrated system based on Spati@ Da
Infrastructure principles (Bordogna et al., 2018.Tuchyna et al. (2015) emphasised, the pilats Gutcomes
were aimed at the identification, calculation amslglization of six interactive layers expressihg tolume of
benefits provided by the chosen ecosystem servicgiact:wood (paper pulp) production; number of livestock
per hectare of pasture; carbon sequestration bamedand types; landscape quality from tourism pecdjve;
biodiversity; overall assessment of the ESS (Tuwhghal., 2016)For the purpose of our research, the layer
indicating thelandscape quality from tourism perspectiv&hould be emphasised. The volume layers take into
account as variables evaluated protected areds atteess restrictions and concentration of sigaift tourism
POls. The highest rated areas are visualised viaedbeat zones. Since the application is desigmelihking
open data and its interface is user-friendly (tberunay easily filter the dataset categories asal thie density of
visualised volume), it has a great potential fauailising all kinds of tourism POIl's and their iropaolume as
well as for a destination's efficiency indicator.
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Fig. 3. User interface of the Ecosystem Serviceduation web applicatidh”visualising the landscapmlity from the perspective of
tourism via heat map (source: http://skpilot-viewét.ics.muni.cz/ol3/eng/map-dev.html#).
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Application 4: The Foursquare API for developers

Foursquare is a geo-tagging or location-based Isowawvork with about 45 million users (mostly
smartphone users) all around the world. The useclkeins via the application when located at thecglaf
interest and has the choice to evaluate it by tpldn even with a short review. Other users withia h
connections (usually friends or followers) may $&& movement and his actions. All of the POl's &he¢
rankings and reviews are publicly available fortaél other network's users (Golbeck, 2015). If stidation has
a reasonable dataset of POIs uploaded on the rfetmorthe destination has a critical mass of acisars, it is
one the easiest and cheapest way to monitor the’Rfficiency from the perspective of visitor floand
evaluation.

3PM
New York City

Professional & Other Places

-
Travel & Transport

Fig. 4. The visualisation of Foursquare user'sltéé@e sequences check in, New York (source: YueT2016).

The applications' owners provide different typesAdfls for developers that can provide all kinds of
knowledge from the network's datasets. For thearebeaddressed by the manuscript, one of themgislyhi
significant. The Venues database allows the deegltopsearch the application's database and fiiodnvation
including tips, photos, check-in counts, and liieeck-ins. The general rules are that the developest
acknowledge applications contribution and must meatistribute the obtained data for commercial pseso
Another interesting aspect is that the API allovsambine obtained data with own data (if the oddiapp data
is not misinterpreted) and even with data obtainBdm other social networks like Facebook
(Developer.foursquare.com, 2016).

From the perspective of the desired concept, theu¥eservice API gives great options for linkingLagé
amount of POIls with already recounted efficiencgliéGators (number of check-in, ranking, review) ann
evaluation indicators (economic efficiency, ovemhtigtays, etc., results of own questionnaires,).efdso,
the API allows the developer to fill in the gapstire Foursquare database (option to enlist miniegtdge
POIs). With the option to even connect data fromeBaok, there is a possibility for benchmarking B@ls
communicated content via Facebook (the range ofdhéent's outreach, structures of followers, etc.)

Application 5: DBIS'’s questionnaire module

DBIS or Destination business information systentusrently being developed by living lab project at
the Technical University of Kosice aiming at impimy destination stakeholder's decision making withi
the managing and planning processes within thendgistn management via building own knowledge strnes.

It has already a fully functioning questionnairedule with the function to conduct target e-quesiaires that
are responsive also to smartphones (also with G&R8dmates recording). The results are automaticall
aggregated and visualised within the platform'sriate. The questionnaires may also be exportegkternal
websites and are reasonable compensation for clpaper forms.

Within the desired concept the DBIS's questionsameay work as extended modules for POIs evaluation
the field, for example at events or even withiniwdlual field surveys conducted by local destinatio
management organisations (from now on DMOSs), othekeholders or volunteers. The outcomes of
the platform’s questionnaires are available for emyism stakeholders on the open access principles only
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rules are to create a user account and share llieeted data for aggregations and further analysiformed by
the platform’s administrators.
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Fig. 5. Example of DBIS’s questionnaire’s framel arsualisation of results — (source: Dbis.fbeuge.sk, 2016).

Results and Discussions

The idea of the concept is to reuse relevant datas®d partial components resulting from the reegw
applications and connect them with the Foursquald iito a new comprehensive module. This section
describes proposed essential components and asprotimtegrating into a phase of implementation.

Component 1: Basic linked dataset

The datasets of POIs from montanistika.eu (POMiafng heritage) and Pilot SPOI (POls of touristieio
and services) will be used for the creation of & tiemked dataset. The first step is to obtain tleersed
geospatial dataset from the montanistika.eu platfoadministrator legally. Even if the SPOI apitadets are
open access, it's appropriate to contact the aggsin for reasons of potential data update. Theynereated
dataset will give an opportunity to evaluate minimgritage POls from the perspective of their retahip to
existing tourism services (for example distanceging, food services, public transportation, parkiother
tourism POls, etc.).

Component 2: The GIS interface

As mentioned, the pilot applications of the SDI4appoject are powered by open APIs. For the pugpote
the new app, the functions of the apps will be redrinto a single environment. The SPOI's functisiisbe
used to create necessary categories of POls wdikidual basic evaluation indicators (for exampépacity,
price, economic efficiency of service providers,.eThe web GIS functionalities of the ESS pilotlwe used to
visualise the volume of results for individuallyadwated categories (volume of mining heritage P@ithin
the destination, volume of POIs providing serviads,) and relationships between POI categorigsefample,
volume of overnight stays whose primary purpose tgasisit mining heritage POls, etc.). The mergel$ G
module could run on the DBIS platform. The APIs the applications are publicly available, but from
the perspective of potential bugs, the new GIS resiould be discussed with SDI4apps developers.

Component 3: Linked Foursquare API

Linking the Foursquare datasets via its API witk thew GIS module is essential. Firstly, to compare
the two datasets (merged SPOI and montanistikeFearsquare) and identify missing POIs on both sides
According to the rules, developers are allowed gdate Foursquare's database with new POIs. Inwtais
the missing mining heritage POIs will be visible the network with more than 45 million users, ahelyt will
have a new possibility to raise interest about gedues. From the perspective of evaluation, thedtpare API
provides its results to the developers (humberhafck-in at POIs, qualitative ranking, user revievi&y this
way, the new application will gain new knowledge rieal time sequences about relevant POIs from
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the perspective of tourists’ attitude (number céatrins per time unit), satisfaction (ranking, eavg) and about
the character of target groups (country of oritinguage).

Component 4: Linked DBIS questionnaire module

Connecting the questionnaire module to the newiegdpn is crucial for further evaluation of POIs a
the level of destination management (evaluatiosuifective attractiveness, etc.) and linking otiadernal data
(public statistics of efficiency, stakeholders istads, etc.). It is possible to create a tailogpebstionnaire for
each category of POI. This way, the applicatiorl hélve the possibility to gain even more informatfor its
knowledge base. The questionnaire module shoulk abrthree levels as follows: i) tourists' interestd
satisfaction (field research), ii) efficiency acdimg to official statistics (online research); aiiiyl subjective
evaluation of attractiveness (both online and etdfresearch).

BASIC DATASET BASIC GIS MODULE
__________________________________________________________________________
Mining POI Tourism POI : i ESE application GIS architecture of
H i
dataset dataset i P @SDl4apps.eu SPOl application
@montanistika.eu @SDl4apps.eu : : @SDl4apps.eu
H i

Basic merged i i Basic GIS application
o geospatial dataset [ H T @ dbis.fberg.tuke.sk
@dbis.fberg.tuke.sk ;

Foursquare API DBIS questionnaire

dataset’s results module

Fig. 6. The scheme of linking open datasets anld #b a new GIS application (Kr§ak et al., 2016).

Conclusion and future work

The case study has reviewed five applications ardkuneath datasets and a potential for the purpbse
evaluation of mining heritage POls in terms of ati&tion management. Since the data of interesefese and
update available from montanistika.eu have a liednswnership, the concept of a new linked appboeati
depends on the relation of the applications' adstratiors towards the EU principles of new accessigen
knowledge. On the other hand, the implementatiothefconcept will provide new structured knowledgell
of the stakeholders. The issue of data licensirg nsatter of open discussion among relevant stdtefroand
data owners.

From the perspective of a technological solutiogselaon designed concept (Fig. 6), we assume itsigai
implementation as relatively easy task and realisticause all essential modules run on open ARIs.rost
important components are available from web-basmetce code management system GitHub, and some
developers from the SDl4apps project have alreaglgladed the interest in the topic of extending rthei
applications usability in practice. The newly dexgd application will be deployed on the DBIS sewed will
work on the principles of open access knowledgedeearch purposes.

The next parts of the case study will be aimedhatdefinition of necessary sets of POI indicatard a
variables for identifying essential relationshiggviieen mining heritage POIs and tourism serviceks R@hin
a destination. For this purpose, six methods véllréviewed and tested. The data envelopment aadtyson-
line data analysis according to Azual et. al, theisioned method for assessment of attractivenedsd) of
geotouristic objects according conducted by StrimhRybar, the DG’s European Tourism Indicators &ystor
sustainable destination management, the Geoheilitagatory system by Randrianaly et al., FCEM-AHRI a
IPA approach by Wang et al. and the empirical stofdynediating role of tourists' attitude conduclsdseveral
research works (Alzua-Sorzabal et al. 2015; Strimh Rybar, 2015; Directorate-General, 2016; Randiiaet
al., 2016; Wang et al., 2016; Reitsamer et al. 6201
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