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1 ABSTRACT

Urban heritage sites are essential part of theszibecause they reflect the historical backgradrsbcieties
and create attraction for tourism industry. Howewes tourism industry focuses exclusively on ecaoom
growth, usually historical urban cores are under phessure of mass tourism and urbanization, cgusin
negative experiences for residents and visitorh siscovercrowd, nuisance and waste. Thereforeg thea
need to understand what attributes attract visitorgertain heritage sites and which heritage sites
overrepresented in space and time, so that recodatiens can be given to the visitors and local
government in order to reduce the negative impafictaass tourism. On the other hand, the rise @it
usage has fundamentally changed the perceptiobuitirenvironment. People are able to reflect odeas

or opinions leaving behind their digital footprintéthin urban areas. Such digital footprints carcbkected

as datasets that reflect people’s behaviors amdarpin time and space. In this respect, the aittigfpaper

Is to define a common framework for extracting mfation on the attractiveness and representation of
heritage sites by using spatial big data. This pag@orts a conceptual framework in order to ingesgé the
motivations of visitors to visit the heritage site®d the influences of their visitations to theitage sites by
exploiting spatial big data and analytics. Moregwebibliometric network among the keywords related
existing state-of-the-art is revealed in the litera review section by using VOSviewer. The papél w
conclude with discussions on how the results ofptieposed framework can contribute to designingtipes
tourist experiences in overly touristic historici#ties. Furthermore, Destination Management Orgditns
(DMOQO'’s) can benefit from the results of this propddramework since they can develop urban fadglitre
more peripheral areas instead of heavily touredizones.

Keywords: urban heritage sites, overtourism, craudsing, big data, context-aware recommendation

2 INTRODUCTION

Urban fabrics consist of different elements sucHaaslscape, built environment, infrastructure, apén
space. Historical urban core is assessed withirbtlilé environment and it is under the pressureanaks
tourism and urbanization. Historic city centres tre essence of European cultural heritage ane thes
protected considering the each country’s rule (@Gaernandez et al., 2017). These places are aresiés
magnet for visitors because of their relevancerdigg history and they attract many visitors.

The attractiveness is an important component faitors to many historical cities (Kourtit et alQ18) and
the attractiveness of a heritage is dependent erchiaracteristics of heritage (i.e. typology, ueiyess),
characteristics of built environment where the thge is located (i.e. distance to other attractitamslities,
transport network) and visitors’ characteristice.(iinterests, activity-schedules, opinions). laleorto
understand contribution of heritage attributes @edple’'s motivations behind their visitation, hage
attributes can be analysed under the stated clamiedysis. In this research, heritage attributed el
considered in two groups; visitor (tourist) orieshend heritage oriented (Vong & Ung, 2012).

Nowadays, the usage of smartphones and cameramiyohave influence on heritage interaction, bgbal
effect on people’s experiences and interpretatairizeritage sites (King et al., 2016). The growttsacial
media has been influential on people’s choices astidation. The fast development of Information and
Communication Technology (ICT) is contributed te flow of a large amount of data for urban studied

it is becoming a prominent component of urban nese@_ong & Liu, 2016). Big data provides varioustal
sets such as mobile phone activities, geotaggetbgtaphs, travel trajectories, and recommendatioweb
platforms. These type of data can be utilizeddokmpeople’s behaviour at very fine scale, sinaedmutrace

IS an element to understand interaction betweeplpemd urban areas, in that sense spatial distoibwith
time stamp is an important source for analysis. &wessive spread of tourism in urban neighbourh@od
particular heritage sites led to an overtourismgeia large amount of visitors stuck in certairatmmns. For
instance, around 17.5 million people visited Amséen in 2016 and it is projected to double by 2030
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(Boucher, 2019). In order to combat with overtomrign Amsterdam’s hotspot such as Dam Square,
Vondelpark and Zeedijk, less visited areas arereffdy Amsterdam Marketing which is an organization
that is funded by local government. A VR (Virtuadddity) experience was installed in Amsterdam Gaitr
Station in 2018 to push tourists away from the cewmter; therefore, visitors were encouraged t other
nearby areas. The VR introduces to tourists o known places around the Amsterdam such asetaarl
Volendam, Zaanse Schans and Zandvoort was pronasted beach resort which is located west coast of
North Holland and it renamed the “Amsterdam Beachtdraw tourists’ attention. Some popular places ar
almost exceed carrying capacity and these placesiair capable of coping with such amount of visitor
Innovative solutions could be helpful to managéwisitor influx, and less-visited places includingritage
sites can be recommended in order to scatter pegpldy by highlighting the hidden treasures ofdtties.

In order to understand the overtourism phenomermm the perspective of heritage sites and theitovis

and to solve this problem in the cities, we propmseethodology in four steps (fig. 1). Big datask&t have
location annotation can explain visitor behaviod apinions spatio-temporally. Current literaturesaty
emphasizes the importance of utilizing newly adddabig data sources for volunteered based and data
driven management of historical cities (Ginzarlyaét 2018; Koutras et al., 2019). However, therend
study to utilize and fuse newly available big datagor better understanding the relation of hgetand
visitors by taking into consideration heritage ibtites, and heritage tourism problems related to
overtourism. The conceptual framework is basedhenfour phase mode of research including qualiativ
and quantitative analysis. First, the attributed thave an influence on heritage attractivenesséerstand
people’s motivations behind their visitations astedmined (Falk & Dierking, 1992; Vong & Ung, 2012)
The evaluation on the importance of each attribstelone by stated choice experiments. This method
provides weights per attributes; it is based onenladions of responses that made by participants in
controlled hypothetical situations. Participantiesiethe attractiveness of the levels of eachhatte that
contribute to the evaluation on rating scale (Kemaa, 2000). Second, big data sources such asrFlick
Twitter, TripAdvisor, and Google Places are invgatied in order to align with the result of firsest Most
useful dataset alternatives (based on the avaflalif possible attributes in the datasets) areught
together and utilized to explain the attractivenekseritage sites. Next step describes the levsgagf
urban big data for scattering people within higtakiurban core by giving recommendations on alteraa
less popular heritage sites considering the weighbtsattributes. Fourth and the last step is tp@se a
recommendation/replicable system that can be appbecities that have the similar scenario regaydin
overtourism. Finally, this paper will propose a ceptual framework for big data-based recommendation
system and it can be concluded that the proposédoahevill provide knowledge for future practice time
relevance of newly available big data and heristgdies.

how urban big data can be
utilized to define heritage
attractiveness?

 urban facilities (shops,
restaurants, public

trancportation
* curiosity (emotional
experience)

o history-culture (aesthetic value,

WHS
what makes heritage sites
attractive?

® GPS trajectories
e user generated content
 wi-fi sensors

how visitors can be spreaded
evenly around heritage sites
by recommendation system

« differences between locals' and
tourists'pattern

® clustering

* hot spot analysis

* peak time analysis (hourly-
weekly-monthly-yearly)

¢ most visited heritage sites
o less visited heritage sites

how to define visitors
distribution using urban big
data around heritage sites?

Fig. 1: Conceptual framework of proposed recommgodaystem

Next section shows the related works. In orderdbne the knowledge gap in the literature, textiman
technique is applied using VOSviewer, therefore; tblation among the selected keywords are visedliz

After, the methodology section explaines intentedthods, research questions and expected results.
Moreover, the relevance and the relation of eadeaeh questions are described in this sectioral Fin
section refers to the results, discussion and éuttorks.
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3 RELATED WORKS

The purpose of this research is four-fold; the entrrstate-of-the-art is explained per the four step
conceptual framework.

3.1 Heritage attractiveness and people’s motivations

Heritage sites consist of different levels sucheaisting built environment, intangible heritage Jtoral
diversity, socio-economic factor and environmefdator (Centre, 2019). These levels complete e#nbro

for instance; perception of existing built enviroemh depends on people’s background and they atedin
with intangible heritage e.g., customs, traditioAscording to the United Nations Educational, Stfen

and Cultural Organization (UNESCO) approach, histarban landscape covers not only preservatidghef
built environment, but also it focuses on the whalenan environment with tangible and intangibledex
Heritage sites are one of the key elements from fwapresent and they can be assessed to understand
interaction between people’s motivations and hgeitattractiveness. Falk & Dierking (1992), expltie
attractiveness of heritage sites with a complexctsps of associative components such as personal
(motivation and interest), social (experience amthdviour), and physical settings (the atmosphere of
heritage sites). It can be suggested that bothniattend external factors are worth-stressing caorapts of
heritage meaning.

Heritage attributes can fall into two categoriesmian oriented is related to visitor experience, lagiitage
oriented is connected to component of culturalthges (Vong & Ung, 2012). A. Morozov & M. Morozov
(2018) highlight the factors that contribute torattiveness of the destination with 9 parametdrs; t
presence of cultural and historical tourist resesydransport availability, socio-economic develepmin
destination, general infrastructure, urban faeiiti natural factors, information security, siteusitg and
attitude of local residents. Karunanithy (2013) lakpes the heritage attributes by the tourism petpe.
The heritage attributes are evaluated with fivecaimrs; tourist package, style of historical bumty cultural
village and entertainment. Gaffar et al., (2011hhght that characteristics on cultural heritagessare
evaluated with six aspects; attractions, activjteeessibilities, amenities, anchillary serviced available
services. The combination of attributes and leaetsshown in table 1.

Tourist (visitor) oriented Heritage oriented
Urban facilities and services Heritage attractiasne History and culture Heritage interpretation
Proximity Curiosity Historical value Ample relevant information
-shopping -emotional experience -aesthetic -old-fashioned
-museum -positive expectation -social -audio-visual
-public transportation -spiritual -digital

Overcrowding Site uniqueness

-local -WHS

-tourist -non-WHS

Table 1: Heritage attributes and levels (Vong & U2@12)

3.2 Newly available big data and distribution of people

The concept of big data face rapid growth in regav@rs. The amount of information has been growing
continuously, because it is produced automatidajiygifferent form of sensors. Big data consistaafide
range of information and it presents data-driveideawe on the basis of humbers instead of anecdotes
stories or experiences (Song & Liu, 2017). Thisetygb data contains three key concepts “3V’s”; Volum
represents a large amount of quantity, Velociyascribed as the measurement of how fast dataeariiom
sources and Variety is the range of data typesdy,aB001). After, this concept is updated by adding
Veracity (Laney & Beyer, 2012), which represents dlccuracy and applicability of data, and Value ¢Ma

al., 2014) is the potential of big data; it cantf@msform into desired information. Such data xflsicoming
with various information that is why newly availelthig data have been becoming essential tool twarur
studies and planning practices.

Urban big data is divided into five categories;s®@rsystems, user generated content (UGC), adnaitingt
data, private sector data and hybrid data. Voluategeographic information is placed under the WBQ it
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supplies real-time analytics to researchers (Gipzztr al.,, 2018; van Zanten et al., 2016). People be
considered as sensor, because they contributentrage the data. UGC is at individual level andeotéd at
fine levels of spatio-temporal scale; thereforealibws understanding and modelling human behaviour
urban scale. Social media services such as TwiltgpAdvisor, Foursquare, which contains volunteere
geographic information, have a wide range of didgiwatprints and these location based servicesigeov
data on the urban services, and such data can ailavitoring of events, emotions and preferenceseirs
(Thakuriah et al., 2017). Planners can utilizentbaly available big data sources with the obseownstiand
surveys, hence big data can be used as a suppwréiyeto access information related to human and
urbanscape interaction (Frias-Martinez et al., 2012

The newly available big data based urban heritdgdies have different dimensions such as destimatio
management (van der Zee et al., 2018), touristictn historical cities (Kadéar, 2014), mappingtarical
values (Ginzarly et al., 2018), and investigatingtdrical places (Koutras et al., 2019). As farhasitage
attributes are concerned, UGC big data sets cauilized to investigate relation between heritaggessand
people. For instance, “facilities-services” arecpld under the visitor-oriented heritage attributes] these
are influential factors for the attractiveness efitage locations (Vong & Ung, 2012). Thereforetoiirist
movements are traced around the shopping and datiagions, the relation between facilities andriig’
behaviour can be described by statistical methadsshown at Dane et al.,, 2019), and this relational
behaviour can also be visualized by mapping andlation techniques. Another example is “overcrowdin
which is associated with heritage attractiveness @norder to investigate whether overcrowding has
influence on heritage locations or not. In thatseelGC big data is a valuable source for undersignd
overcrowding in space and time, because the risfngpcial media results in increasing trend of iegv
digital traces (Paldino et al, 2015).

Overtourism and ever-growing tourism influx havegaiteve impacts on cities throughout the world.dh e
described as too many visitors in a particular idagon. The identification of highly-visited areasd
reasons behind the over visitation can be helgfuetiuce the pressure of overcrowds in historitadgs.
Historic city centers consist of tangible and igfifafe heritages, monuments and cultural landscé@asder
Zee et al., 2018). The service providers such atl hrestaurant, and tour guides are shaping ifumait
places for tourists (Ashworth & Page, 2011). Thembmation of historical places and services caateran
attractive historic district.

People distribution in the cities can be invesgdaas local and tourist, since they are followdtednt
patterns. While tourists are clustered in the ciyter, local movements are extended such as packs
recreational areas (Garcia-Palomares et al., 2015esults in unbalanced dispersion, because heavi
concentrated areas are placed in the city centtaidyan core is the main attraction for touristd syurism
products (loannides et al., 2018; Kadar, 2014;demZee et al., 2018; Zhang et al., 2017).

In order to define tourist and local, researchergehused different threshold; Girardin et al. (20@arcia-
Palomares et al. (2015), and Koutras et al. (20%8)30-days, Kadar (2014) and Huang (2016) usg/®-da
limitation to separate tourist and local. If uspfaad more than one photograph within assignedlhimid, it
can be named as tourist. Otherwise, it can be teteys local residents. The issues related to mweding
result in degrading of the environments for locabple; therefore, they are seeking more maturenurba
heritage destinations (Ganzaroli et al., 2017; dan Borg et al., 1996; van der Zee et al., 2018)s |
highlighted by case study in Venice, overtourisma tastructive effect on urban heritage areas (Galzd

al., 2017).

It can be concluded that historical urban core drtawrists’ attention and they should be distriduggenly
within the city in order to avoid detrimental facgaf overcrowding.

3.3 Recommendation system

Tourists often need to help effective travel plagnwhen they visit to city. Recommender system loan
beneficial tool for users to identify their needrfr a vast amount of data. The observation of intena
between users and objects are the base of the memodation system. It is able to combine different
characteristics; user preferences and past behayipteferences and behaviour of the user community
items’ features and how they can match user pmdee user feedbacks, context information and how
recommendations can change together with the co(daxanto et al., 2016). The experience from presio
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users in similar context can be valuable infornmatio current users who would like to visit certain

destinations.

Recommendation techniques are classified into threeps; collaborative filtering (recommendatiorsdd
on previous user with similar preferences), conbarsted recommendation (provide a user based ohiser/
formerly preferred) and hybrid approaches (Huai®4,62. Generating recommendation based on predicting
users’ interest can enhance the tourists’ expegielbecause the system can suggest locations i vainéc
derived from UGC. In that sense location recommgadaising GPS trajectories or aggregating geot&gge
social media data has a valuable potential to eneentify locations when people visiting the heyis.

3.4 Distribution of big data based heritage studies caidering tourism and recommendations

Table 2 classifies the distribution of literatureample regarding subject, data collection, and pektand
research question. It consists of examples thausee to propose recommendation system. It statts w
what makes heritage sites attractive, and folloas brban big data is utilized to define hotspot®@l(s),
and how recommendation system can be developed UShC.

Author (s) Subject Data collection Method Reseaygbstion
(Kempiak et| Heritage tourism Self- Univariate-bivariate | What are they key factors influencing
al., 2017) & attraction and| administrated analysis, exploratory the visitor experience at heritage
visitor experience| questionnaire | factor analysis attractions?
(Vong & | Heritage attributes Survey Principal componentWhat are the critical factors that are
Ung, and heritage factor analysis, The essential to enhance tourist experience
2012) tourism Kaiser-Meyer-Oklin | when visiting Macau’s heritage sites”
test, The Bartlett test
(Trinh & | Heritage visitors| Questionnaire Textual analysis bys there an articulation of differences
Ryan, and analysis o Leximancer and arising from different national groups
2017) cultural  tourism CatPac when visiting a site representing |a
site culture different from their own?
(Ganzaroli | Heritage tourism | TripAdvisor and Correlation between Does  TripAdvisor contribute to
et al., the number of reviews and strengthening the popularity of alreagly
2017) hotel arrivals concentration ratio | known restaurants in spite of their
ranking?
(Garcia- Tourism Panoramio Density map apdHow can the popular attractions be
Palomares correlation relations | identified using photo  sharing
et al., services?
2015)
(Girardin et| Tourism Flickr and| Density map and How do locals and visitors share the
al., 2009) network  datal spatio-temporal space?
(AT&T) distribution
(Koutras et| Tourism Flickr Density-based How can GIS analysis be employed|to
al., 2019) algorithm identify tourist behavior in the Atheng?
(Huang, Recommendation| Flickr Clustering  method Does context-aware methods provide
2016) Weather (DBSCAN) and| location recommendations matching a
Underground collaborative filtering | tourist’s travel interests and visiting
API context based on geotagged photos?

Table 2: Distibution of existing studies

In order to analyze attractiveness of heritagessiggiestionnaires are applied to visitors, andyaiglare
carried out by the Kaiser-Meyer-Oklin Measure ofmping Adequacy (KMO) value. While Kempiak et al.
(2017) reveal that heritage settings (atmospheygcial events related to heritages, availabilityvell-
informed staff and the conservation are the impartactors for heritage experience, Vong & Ung (201

emphasize that respondents have high opinions nfapes’ historical value and preserving the local
heritage in a good condition. In addition, histand culture, facilities and services at heritagessiheritage
interpretation and heritage attractiveness aréndiste factors for heritage tourists in Macau.nfri& Ryan
(2017) analysed the motivations of heritage visitbom different nationalities and their interpteias of
heritage sites in New Zealand. It is found thaturel is an essential determinant how tourists pezca
place and their experiences of visit.
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Big data based studies are processed with diffatatat sets and methods. Ganzaroli et al., (201alys&
the efficiency of TripAdvisor on the quality of astaurant as part of the cultural heritage of Veiaied it is
concluded that ranking of restaurants is stronghated to visitors’ expected quality in Venice. Gar
Palomares et al., (2015) focus on identificatiomoofists’ hot spot based on social networks, &eg teveal
that uploaded photos are concentrated around mamamwourist attractions, and museums. Tourists’
photographs are clustered in the city center; hewelocals’ movements are extended such as paitks an
recreational areas. Girardin et al., (2009) caraetiquantifying urban attractiveness using digibaltprints
and they are revealed that waterfront attractiverseshown positive growth over the summer. Kougtee.,
(2019) focus on tourist behavior using social nekadata in Athens and it is possible to define terap
tourist concentration in every POI, weekly, montlalgd yearly time intervals by using spatio-temporal
characteristic of Flickr data set.

Huang (2016) proposes context-aware location recamdistion using geotagged photos and research
suggests that experiences from past users in sigolatext can be helpful to choose where to viEite
experiment results in aggregating other tourisesrel histories matching in current users travefgnences
and the context of the visit.

From this point o forward, it can be said that Wtation of heritage sites can be motivated bjedent
attributes and they can be investigated for betteterstanding for what makes heritages attracttvis.
possible to reveal people movement with high resmiuspatio-temporal data by means of GPS and WiFi
enabled devices and social media networks. Such ltzd location, time and user characteristic arpgl th
enable to researchers to investigate human behawiamban scale. It can be stated that overcrogvtiees a
negative impact on heritages (van der Zee et @L.8Rand historical places are exposed to touretgure.
UGC and WiFi sensors can be utilized to find solutiand they can be employed to propose
recommendation system to disperse people withtorisl urban core.

In order to define the network within the existilitgrature, VOS clustering technique is appliedatticles
which are downloaded from Scopus database. Keywarmelselected considering the conceptual framework.
VOSviewer is a software tool to construct and vigeabibliometric network and it offers text minirig
construct the occurrence of important terms extirach a body of literature (VOS, 2019). Total numbé
2149 articles are uploaded to VOSviewer. The aafioai strength method is selected to normalizengtre

of the links between keywords, and visualizatiord@me by occurrences. Figure 2 shows the connection
between keywords and the relevance between keyvewedsmphasized by the distant of each frame.

(s T
[initiative || P
{}}5 VOSviewer

Figure 2: The network visualization of the mosturec! keywords

As it can be seen in the figure 2, the closest keg/ for heritage related studies generally astetiaith
crowdsourcing, content and device. On the othedhidnere is a lack of interrelation between underding,
tag, classification, crowd, service, evaluatiomyigm and visitor. The blue cluster and yellow tdudas the
same number of keywords and they show the reléttween “heritage AND context-aware” and “heritage
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AND crowdsourcing” respectively. The second cludigmreen) depicts the connection between “heritage
AND big data”, and the red cluster represents toglited to “heritage AND tourism”.

Current literature already emphasizes the impoetamic utilizing newly available big data sources for
volunteered based and data-driven management tiribed cities. However, there is no study to a8li
newly available big datasets for better understapdielation of heritage and visitors by taking into
consideration heritage attributes, and heritagagouproblems related to overtourism.

4 METHODOLOGY

The intended research adopts different methodaabi®mughout the process to correspond to the tingsc
of each step. Table 3 shows the the planned mettieelsombination of qualitative and quantitativelgsis
can be used to develop research.

Step Research Question Relevance Methodology Eegbeesults
Step 1 | What attributes Initial point Literature review | The relevant attributes will bg
contribute to Stated choice derived from state-of-the-art. A
attractiveness of heritage experiment stated choice experiment will he
sites and what are the designed considering these
people’s motivationg attributes. It is vital to understand
behind the visitation o people’s interpretation and
heritage sites? understanding to the heritage sites.
Step 2 | What is the urban bjgUtilize the output of| Qualitative (tag| The identification of hotspots and
data and how can bigthe stated choice mining) and| attractive heritage sites, and their
data be utilized within analysis and to quantitative relations between urban facilities
heritage sites? provide detailed (regression will be investigated. People’s floyw
understanding analysis, DBSCAN between landmarks will be

about urban big algorithm, maching investigated by GPS and geotags.
data and heritagelearning algorithm, People’s opinions and experiences
sites neural networks) will be derived from tags and
images. There is not enough
implementation of big data analysis
with each attribute of heritage sites.

Step 3 | How can urban big datdRespond thg Case  study n Developing different scenarigs
(UBD) be leveraged fof findings of the 2nd Amsterdam using derived from  spatio-temporal
identifying the| step, to providg big data sets (onling analysis and people’s
attractiveness of heritagedetailed textual/photo) understanding are the main input|of
sites in a dynamic way, information about Semi-structured the recommendation system
and how can urban bigpeople’ distribution| jnterview  around
data be used forwithin heritage sites heritage sites

distributing people and it explains what
evenly within heritage makes heritage sites
sites? attractive using big
data

Step4 | What are the visitorFinal output (can be Context-aware Proposed system can contribute|to
recommendation systemsadapted as  ahlocation reduce visitor pressure in heavily
and how can new application or| recommendation | touristified areas and can be
systems be developgdwebsite) with  collaborative| combined with real-time datasets
using big data? filtering

Table 3: Methods and expected results

The research question of step 1 will be respondetitdrature review and stated choice experimehie T
literature review can be contributed to developthge attributes, since relevant publications cesvipge
evidence based results. The experiment enablearcbses to control certain factors (attributes)] d@rcan

be conducted with binary choices (two alternativessmultinomial choices (more than two alternat)ves
(Johnson et al., 2007). The main aim of experinigerib have an understanding on people’s preferences
considering different heritage attributes. The dpfige statistics of users can be useful to arealyscio-
demographic characteristics and representation opiulption. The model that emerged can have six
attributes (Table 1); accessibility, curiosity, ox®wding, historical value, site uniqueness andolam
relevant information. Intended duration for expesiihcan be a month with 750-800 respondents thrthagh
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web-based questionnaire. Results can be evalugtetuinomial logit (MNL), mixed logit and latentass
logit models. As a result, coefficients of attribsitlevels can be evaluated to interpret which ad®are the
best for respondents, so the importance of weightefach attribute can be identified to use in the
recommendation system. Current studies are bassdroays or on-site questionnaires; however, tlaeh
some limitations. They can be applied a limited bamof visitor, because the collection of tradiibdata
takes more time than the collection of big datarédwer, questions are asked on site; only visitbrertain
heritage sites are able to respond questionnaitknésurvey can be applicable to large numbereaipte,
and it can be collected and analysed more effigi@aimpare to traditional survey.

Second phase of research focuses on the utilizinddia considering weights per attributes of hgstsites.
Step 1 can result in extensive data set, and ibeamportant to analyse the results from questoerone

by one, because each attributes can contributenderstand degree of influences each other. The Xtep
focuses on newly available big data experiment dmhline with the results of the step 1. Peoples’
evaluations of heritage attributes can improveeweetbp better insight for understanding, since didydata
cannot sufficient to interpret peoples’ viewpoiotthe heritage sites. Data collection can be dgneoking
such as HTTP-GET and GO. The Application Prograrsnerface (API) of each data sources e.g., Elickr
Facebook, Instagram, Twitter contains metadataitacain be downloadable using parameters. The datase
from social media mainly contains time, locatioat.&lon.), tags, reviews, and photographs. The time
stamps and locations of each photographs/reviearsauable sources for urban research. Combination
heritage data and the spatio-temporal distribubibpeople can provide essential insight of theivement
and preferences. In order to analyse relation antleagirban facilities, the attributes of heritagess and
people’s behaviour, statistical methods such agrggbical regression analysis can be done (loasretle
al., 2018). Sentiment analysis can be carried @investigate curiosity, site uniqgueness and amgiyant
information, because the tags of photographs/reviemntain textual description about visitors’ exgece.
Moreover, tags can be utilized to visualize hestaglues using Tag Clouds which represent frequehcy
tags (Ginzarly et al., 2018). The degrees of owsvdrcan be assessed clustering methods such asANSSC
K-means and hierarchical clustering. Results carals the hotspots/POI(s), and they can be accesed
attractive points for people. The motivations dfitgrs to visit the heritage sites, and the inflesnof their
visitations to the heritage sites by exploitingtsddig data and stated choice experiment canigeobetter
understanding to the reasons of heritage siteactitteness/popularity; therefore, results can doute to
develop recommendations in order to reduce visifyessure in heritage sites.

As suggested in the literature, overcrowd is anoitrgmt issue in historical cities and many desitomet are
facing the problem of overtourism (Seraphin et2019). The step 3 attempts to explain how peoprebe
distributed evenly in historical cities. The stejs 2he main input of this phase, as peoples’ apiribout the
heritage sites and big data analysis can providelrapproach to spread people around the heriibgge s
After investigate the most attractive heritages tair attributes, unvisited/less visited heritaifes can be
subtracted by means of GIS software such as ArcQ@S. The step 1 also can be evaluated to idethtey
reasons of less visitation; for example audio-Viguadance is available for some heritages andabight

of heritage interpretation can be analyzed wheithisreffective to use such an audio-visual tooirtcrease
the visitation or not. It is possible to apply sphstatistics within the GIS environments; therefdt could
improve to analyze relation between urban facslis@d unvisited/less visited heritage sites vigu8patio-
temporal distribution of people in Amsterdam coesildg heritage sites can be analyzed, and it camsbd

as an input of step 4. The case study brings tehenderstanding for step 3 by involving touristidocal
participation and semi-structured interviews coldd designated for both target groups. Reducing
concentration of tourists in hot spots by offerlegs crowded heritage sites can be a solution hinize
overcrowds in historical core. Big data-based asiglgan provide space-time relation and it cantiiead

to spread visitor flows’ throughout the city eveounty level. Furthermore, it can be possible taniife
areas where might be exposed to under tourism lmgwsrevious space-time tags and less-known and
forgotten heritage sites can be promoted as nespbtst.

The step 4 focuses on developing recommendatidersyfor the visitors of heritage sites. It can Ilseful
tool for visitors to find what they need from retring a wide range of data. Although many websites
applications are available to access relevant imftion before the trip, personalized recommendation
which can combine several aspects such as purpgosgp qleisure), urban facility (museum), weather
(summer), time (evening) enhance the heritage expze. It can help to visitor in retrieving infortien that
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affiliate with own preferences by recommending tmoes from a wide range of choice. Suggested hgita
sites can be offered by selecting less visiteddmgei sites in which are exposed to under touridm. résults
of stated choice experiment (step 1), big datayais(step 2), and semi-structured questionnaiep (3) can
be input to find under touristified areas, becaosal residents have tendency to visit less taorigiaces
and they can contribute to develop new recommeniusti

Proposed system can be based on different datasdt&nowledge, and it can allow to manage all the
different kinds of information. The 4 steps can ptete each other and results from previous stefbeahe
input of the next step. The aim of this paper isetaborate the approach for investigating heritage
attractiveness, and to utilize big data sets tatstdnd interactions between people and heritagadh the
lens of social media. These methods can providatimt recommendation to visitors where to visithgsi
similar context other people often visit. Howevédre aim is to reduce visitor pressure in heritaigess
therefore, suggested locations should be chosesidming less visited heritage sites. Timeframe of
geotagged information can provide real-time datd, #ncan be developed as an application or wedssit
which serve as a tailored (customized) guide fer \tsitors of heritage sites. It can provide pesadiaed
recommendation matching visitor's preferences uiclg type of attraction (museum, park, art gallery)
experience (positive), proximity to public transpgirain, tram), historical value of heritage (dnesic,
social, spiritual). The crowdsourcing can supploet thaintenance of the system’s knowledge basehémgic
visitor activities and recommendations can be stipddy real-time data.

5 RESULTS AND FUTURE WORKS

Proposed recommendation system which consistsaté shoice experiment, urban big data analysis with
user generated content and context-aware recommi@madazan result in the creative an effective way to
distribute people in heritage sites. The first dirthe research can contribute to understandelesance of
heritage attributes as heritage oriented and vistiented. After the stated choice experiment,ltssan be
evaluated to analyse the impact of attributes tiverheritage tourism. The most/least attractivatgocan
show the people perception toward the heritage biyeconsidering weight of attributes. The big dzdaed
analysis can contribute to better understandinfiniem spatio-temporal scale. The methodology thdit lve
applied in this research can reveals the hotspmtstacan be used as an input to distribute peepéaly in
the historical core. People’s attitude to the laget sites will be analysed with tags and it caraeoé the
knowledge about emotional expectations/experienaestly, the case study in Amsterdam can be supgort
to make an observation in a real conditions. Tiseaech not only contribute to cover a knowledge igap
literature, but also provide a holistic viewpoiatation between heritage and people.

The final output will contains deeper analysis abthwe reason of heritage visitation and attractssn
Spatio-temporal pattern of people can provide tifiermation about the usage of space in time. Thgse
of information can be analysed by municipalitied anmpanies to take measure in overcrowd areasasich
it is possible that increase the frequency of mutshnsportation in rush hours, and to provide ispheoute
for shuttles to promote less visited heritage siestination Management Organizations can befrefm
the result of the research, they can develop ufbailities in less touristic areas instead of hbavi
touristified zones. As a visitor perspective, finakput can be helpful while making a decision vehehen

to visit, because real-time data flow can be eméddito proposed recommendation system.

This recommendation system can be tested usingdifferent methods with a focus group around 30-50
people, who have experiences about overtourisrthdfproposed system will be tested as a conceptual
framework, participants can be informed about mite@ crowds in advance so that they can make an
observation in the overtouristified heritage siies Amsterdam). On the other hand, if it will kested as an
application or website, notifications about expdateowds can be posted to the focus group and dhry
evaluate on site whether the proposed recommemdayistem work or not. Therefore, the system can be
improved by considering focus group’s experience.
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