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Background

This report presnts the findings of a review of literature on mapping and integrated management of
assets that took place from May 2017 $eptember2017. This literature review is intended to guide
decisions on asset mapping approaches and applications, presentingy@ o& current knowledge

and experience on a breadth of topics concerning mapping and managing natural and cultural assets.
SHAPE proposes integrated management of natural and cultural assets that is based on the
management of natural areamgether with visitor management. It is a holistic approach that
combines social development and conservation goals. The aim is to preserve natural and cultural
assets, along with local values and authenticity, while developing tourism in the area.

The academic litetare review was conducted online through the search engines Google and Bing, as
well as using two databasesthe Web of Science database and the Uniwgrsi the Highlands and
Islandselectronic journal database. In addition, printed literature was sedrfrom collectiosin the
University of the Highlands and Islands Library and the Centre for Mountain Studies.

The initial academic literature search focused on searches for documents containing the keywords
WEaasSihd YILWUAY3IZQ Yiddzmway OBRIYIYdy WA RQ RBHIESE QUIYB Y i =
KSNAGFASZQ YR WLINGAOALNF G2NB  YIFLILAY3IDQ la A
discovered, further searches were conducted specifically for these. Later searches with a
management focus ificdzZRS R (G KS &SI NOK GSNX& WYl LIWAY3I | NBFa |
LINEGSOGSR FNBFa O2yaSNBIGA2Y>ZQ WAYGSANFXrGSR Yy
SO2G2dz2NAaYQ YR WAYGS3INIGSR YIFyYylFr3SYSyid LINRBGSOUGSF
The Google electronic searchctsed on searches for neatademic literature containing the same
1Seg62NRax odzi | faz AyOfdzZRAYy3I WwWOlFLasS aiddzRASaQ | yR
integrated management. In addition to the literature case studies, SHAPE partners witrd {o

contribute their knowledge and experiences of mapping natural and cultural assets. The following

guestions were circulated to all partners:

1. Which methods and approaches have you used to gather information about points above in
your sustainable hitage areas?Please consider spatial mapping methods but also other
ways of recording assets in an area e.g. descriptive/narrative methods, other visual methods?
The latter may be used more often to capture less tangible assets (e.g. history, loes)stori

2. Please tell us about your experience/ views of these methods including some of the following
points:

How effective or ineffective are the methods/approaches you have used?
How could the methods be improved?
To what extent are the methods able to inde stakeholder views?

3. Are you aware of examples of methods/approaches used in other places that we may also be

able to learn from? If so please provide some information about them
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4. Are there any sources of further information you can send us to informethiew e.g. reports,
papers, pictures, meeting minutes, websites, etc.? Please give details and send attachments
or links as appropriate

5. Can you send examples of any maps of cultural and natural assets that have been produced
in your area?

The responses tthese questions were typically accompanied by supplementary material, including
reports, toolkits and web links to projects to direct further investigation.

The findings of this review suggest that there were many articles analysing asset mapping and
integrated management in theory, but less information regarding practical examples. The broad range
of concepts had several recurring themes, most notably public participation, Geographical Information
Systems (GIS), visitor management for sustainable toussth climate change. The volume of
literature on climate change in particular is large, and it was not attempted to review all aspects of it.
The focus was maintained on impacts on ecotourism areas and managing the mapped assets for
climate change resdnce.

How to Use this Report

Thereport is structured to inform and guide theethodologyof producing and using an assets map
for ecotourism developmentThe process ilustrated in the flow diagranbelow, and the structure
of the literature review isnodelled on this.

Organise
Participants

Use Mapping to Prepare for Climate

Ebesns Inform Management Change

PRESERVE
STAKEHOLDER ASSETS
FOR INVENTORY
ECOTOURISM ENGAGEMENT ENHANCE

EXPERIENCE

POTENTIAL

Community-Engaged Mapping Innovative Approaches Integrated Management Risks and Opportunities
Surveys and Interviews Different Themes and Processes Gaps and Links Management and Planning
Geo-crowdsourcing Varied Tools Transportation Mitigation and Adaptation

The report begins with a brief introduction to assets and asset mapping. Section 2 analyses the theme
of participatory mapping and how this might be achieved. Section 3 discusses approaches to asset
mapping These are methoddhat might be taken singly or combined. Section 4 then proceeds to
outline tools for mapping, from pen on paper to GIS analyisét can be used to document the output
Section 5 introduces the management element and the application of asset mappimggnated
management of natural and cultural resources. Finally, Section 6 tackles management of assets in the
uncertainty of the changing climate.
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1. Introduction to Asset Mapping

1.1 What isAsset Mapping?

Assetmapping is an inventory of features aff area that have valyalongside thi networks, links

and patterns of usage (Creative City Network of Canada, 20Ibpse assets are systematically
identified, recorded, classified and analysed in a pla@ged approach. The results might then be
useal for planning activities, to decide which assets to develop or those which need management to
sustain.

1.2 What AreConsideredNatural and CulturalAssets?

Assets can be diversélatural assets and cultural assets are different but interrelated tppésature

with value. The Organisation for Economicdperation and Development (OECD) defines natural
assetsasassets of the natural environmelt O2y aAadAy3a 2F GoAz2ft23A0FE | 2
and water areas with their ecosystems, subsoit 8 SGa I yR | ATNE Citg bf A\UsBnX  H n np
undertook a cultural sset mapping project in 2016, anbetir Economic Development Department

defines a cultural a&{ domiethiag that has valu® SOl dzaS 2F AGa& O2y i NA o6 dzi A
creativity, knowledge, traditions, culture, meaning, and vitalify ¢/ A (& 27F l dzalAyYy
Development Department, 2017)While these definitios provide a distinction betweenatural

assets and cultural assetbe conceptsare often blurred(Speel et al., 2012) andt is together that

they contribute to a sense of place (Convery et al., 2012ckwood et al. (2006) further argue that

natural and cultural heritage are so closely linked that they could be considered inseparable.
Managing them in an integrated manneherefore, is more representative of this dynamigndalso

increases the chance of development initiatives being successful (Chauhan, 2006).

Focus has traditionally been upon mapping tangible, locatable assets, but it is important to also include
those intangible features that hold value. There is much greater depth and variability in mapping
nature and culture than identifying only the physical items (Miller, 1994)angible assets do not

have a physical character and their value is often muchderto determine. McKercher (2002)
provides a compact definition of the difference between tangible and intangible assets:

GATFT Gly3aAaotS KSNAGFIAS FaasSda NBLINBaSyid GKS KFNR
intangible heritage assetsrdldlS & Sy i AdGa a2FG OdzZ Gdz2NBxX GKS LIS2LX S3
(p.83).

Tangible assets, therefore, directly relate to a physical feagihey can be touched. Tangible assets

include buildings, structures or mountains. Intangible asseve Im physical forng they cannot be

touched but still exist and can be experienced. Intangible assets include cultural or spiritual value,

sense of placeand wilcdhess Worboys et al. (2005) also refer to instrumental and intrinsic values.
Instrumental values are anthropocentric and extractive, either through direct use or ecosystem
services. Intrinsic values are ecocentric and exist irrespective of human use or perception. Described

Fa | agARSt&@ akKl NBR Ayidz G dtrang éthical eleénterit fo OB Kindl &f ™ dy ¢ 3
value and it isighly intangible.These type of values are difficult to interpret and represent because

they are largely subjective.
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Some examples of tangible assets might include histor

buildings, monuments, wking or cycle paths and TANGIBLE
shops or markets. Intangible assets, meanwhile, migh

be stories, scenery, sense of tranquillity and cultura Gl
associations. INTANGIBLE
The infographic shown oppositéelps clarify the DISTINGUISHING BETWEEN THE 2 TYPES
distinction between tangible and intangible assets anc OF ASSET

explain why intangible assets are so difficult to

determine  With so many vague qualities and values

intangible assets areasily overlookedyet they can

add significant value and appeal to an area

Tangible assets can Intangible assets have
be touched no physical form

There has been a period of growth in intereshature,
culture andheritage, due both to increased demand
and to the efforts of conservationists and ecotourism
developersin increasing the promotion of assets and Rl neroibie assetsare
availability of access andsupply of facilities precisedocation
Management of intangible assetsowever,is in its A
relat?vely early stages_:ompared to managgment .Of
tangible assetsmost likely due to the difficulty in
defining and quantifying themBrown (2005) criticises
the planning emphasis on mapping physical landscap ?
features over perceptual attribugs, et sense of place ) H
and other diffuse attributes arelifficult conceps to Value can be

determined or

integrate into management. estimated

Feature-based Concept-based

Value is difficult to
determine

1.3 Why Map Assets?

Asset mapping is usefir planning and managing resources, as well as community developenent
improvement in community qualitgf life. It is a cruciastep in any sustainable tourism development
strategy. Asset mappindentifies which natural and cultural assets are present in an area and are
important to the communities living there. The process might uncover previousiyowrk assets,
particularly intangible ones.Once assets are identified it is easier to plan for development and
identify where assets may be linked to enrich experiences.

Thereview of the literature suggestghe main benefits of assetmappingare that it helpsmanagers
to:

1) identify assets

2) identify gapsandopportunitiesfor developmentor linkingof assets

3) planto preserveassetdrom damageandenhancethem

4) empowercommunitiesand createpartnershipsunderacommoncause
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5) planto sustainablyusethe resaurcesfor community developmentin areassuchas ecotourism
andlocalbusinesslevelopment
6) producemapsthat canbe usedfor promotionalpurposesor to guidevisitors

2. Participatory Asset Mapping

2.1 What is Participatory Mapping?

Participatory asset mappg is the collective gathering of information from community members to
compile a map of local asseth.is a holistic method of mapping because it is consultaive can be
considereda process of collective learning (Stéleemann and Welp, 2008)at is informative to both

the community and area managerBarticipatory approaches are increasingly being recognised as an
important element of planning ibiospherereserves (StolKleemann and Welp, 2008). Whileete

are many resources for locating s&$s including existing maps, internet resourceand satellite
imagespne of the best options is to ask those who know the area very Bglconsulting residents,

a wealth of information on known and previously unknown assets can be gathered, including
personal experiences and values attached to theihis useful to understand the reasons why these
assets are important to peopléds well as identifying local assétsit areperceived astrengths, the
process can highlight gaps in resourcemissirg connectiondbetween assetslt alsohasimportant
social functions in that promotes communitycohesion and locahvolvementin development:

LG Aa @GAGlrt G2 GFr1S 002dzyd 2F OGKSANI AyGSNBada
protectingthe environment. tlis better to discuss an issugthout reaching a decision than to reach
a decisionwithout discussioa (Chalker, 1994, p.92).

The practice ofissetmanagement planning has become increasingly participat@gcisions and
management @ns are more likely to binplemented(Renn et al., 1995), artthe sense of shared
ownership that participatory methodsgenerate can increase the chance dahis implementation
being successfu{Thomas and Middleton, 2003) The Atlantic Coast Project usgurticipatory
mapping successfully in their coastal zone planning, described below.

SHAPEase StudAtlantic Coast Proje&ta t I NIi A OA LI (i Wesier Rbs&Séofaind a I LILIA y 3

The Atlantic Coast projeatas anNTERRESS projecthat aimed todesign ad preparean integrated
coastal zone plan to guide future development and u3éeproject worked with stakeholders from
diverse backgrounds to establish policy advice for the management of the coastalRapers were
prepared on the Key Issuesiified as part of the project Tourism, Historic Environment, Shore
Access, Nature Conservation, Aquaculture, Sport Fishing and Commercial Fisheri¢s.dBstabe

the assets pertaining to each aspeeas collected from published documents, agency rdspand

local individuals and organisations. This included the formation of a Steering Group and Community
Liaison Group which held stakeholder meeting$he resulting map for the historic environment is
shown below.
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Atlantic Coast
(Wester Ross) Project
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Record) <= B Road
[ Hemage area T Otter

Historic environment map producedof the Atlantic Coast Projectimage: The Highland Council.

Not all public participatoryprocessesare successful. This not necessarily the result of failure of
method, but failue of implementation of it, orto securethe commitment of the commurty
(Songorwa, 1999)r the influence of external facto®erkes, 2004) Wester Ross Biosphere cite
volunteer fatigue as the main issue in failing to gather public participation for their suAWMiller

and Twining | NR 6 HAnnp0 S E4ihak mayly>stakehibldeds, ilNBdth thel devieloped and
the developing world, are busy, professional people who have little time to attend stakeholder
g2N] aK2 L | (iker andSvinikewardy 2005).

10
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SHAPE Case Stutfglunteer FatigueniWester Ross BiospheReserve Scotland

Image: Wester Ross BiospheReserve

Wester Ross Biosphere was formally recognised#dEBSCO WorBiosphere Reserve in April 2016.
The biosphere covers the aragam the north west of Scotlandrom the peninsila of Knoydart

northwards to Achiltibuie and the Summer Isles and inland eastwards to GarWester Ross
Biosphere experienced some failures in the public participatory elements of their asset mapping. Their
methods had included a deddased survey caed out by expert agency or NGO staff, interview of
stakeholders with expert local knowledge, community survey, and stakeholder workshops and events.
Here the Wester Ross Biosphere teamare their experience:

aln our region volunteer fatigue is chronl@ommunities are increasingly being put under pressure to
give more and more volunteer time to projects traditionally agency or local authority led. The recent
increase of tourism has compounded this issue within one of the most sparsely populatech areas i
Europe (8,136 in 5300km? or 1 person per 0.65km?2).

A yearlong consultation was carried out prior to formulation of the application dosaligrough there
was only three monthfor completion of the dossi itself There was perhaas assumption on Healf
of the consulting company that various stakeholders would prowiftemation for each section,
however volunteer fatigue meant the project officer did the bulk of the -baskd survey work to
gather information.

In our experience these methods asdremely effective only when applied holistically. Diea&ed
survey cannot take into account local knowledge or community/stakeholder vi&xpert local

11
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knowledge is more likely to take into account local views but cannot be wholly representative.
Community survey must be rigorously carried out so not to bessdécting (all the usual difficulties

with survey) and stakeholder workshops/events may not take into account the full range of knowledge
F @1 Af o KR SNEQ dafi K A Oasdd suNEBySghtSirkkk (WReStér Ross Biosphere, 2017).

There are valuable lessons to be learned from analysing and sharing experiences with public
participation such as theselt may be best taconsider volunteers a valuable resource base whose
expectations and rolesshould be carefully managed and communicated alongside good
understanding of their motivations to take pariTaking such measureéscrease the likelihood of
maintaining a sustainable volunteer base.

Despite the obvious benefit of being able to incorgter public opinion, the subjectivity of opinions

has been cited as a limitation of the meth{@unruamkaew and Murayama, 2013hin and Jaakson

(1997) randomly surveyed 540 wilderness campers from three provincial parks in Ontario, Canada, on
wildernessvalues and compared the results with the evaluation given by wilderness managers. They
found there to be no association between the wilderness values of the two groups. They even
discovered some respondents had failed to notice weak or damaged wildecnedions. They
concludedfrom this study thatwhile it ida A YL NI Fyd (G2 O2yaAiRSNJ dza SN&
biological and physical conditions, these subjective perceptions should not overrule the objective
factors and scientific criteria ought to benaintained also Furthermore, communities are complex
SyiAaidAasSa 6. SNYS&asx wnnnood DN} & O6Hnno0 ONRUGAOAAS:
dzy SOSY RAAGNRAROdAzGAZY 2F LROSNIIYR 0SYSFTFAGWH). Y2y 3
Not all participants will have the same values, norms or stake in the project or area in question (Cooke
and Kothari, 2001; Gray, 2003), and these disparities are not reflected in the combined common view

of the output of the mapping exercisdJnequal accessibility to participatory methodfor example

through living in a remote area, not being available at meeting times or not having adequate internet
accesscouldalso relate to thigBurns, 2012).

Agrawal and Gibson (1999) analysed three aspdatermmunity that typically form the basis of ideas

in community involvement in resource managemertommunity as a spatial unit, community as a
homogeneous structure and community as shared norms. They éngtirone of these approaches
maximise the beafits of communitybased natural resources management because they misinterpret
communities as fixed, small and homogeneocestities that produce a single set of shared
understandings. Instead, Agrawal and Gibson proplogean alternative three aspecterm the foci

of communitybased conservatiog viewing communities as multiple actors with multiple interests,

the processes through which they interrelate, and their institutional structure. Carlsson (2000) agrees
that the multidimensional, crosscaleapproach is more representative of communities in reality, but

that characterising this is a challenging taSkiree methods of incorporating public participation into

asset mapping are described below, with reference to their potential for representinitjphe

interests.

12
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2.2 CommunityEngagedViapping (FocusGroup)

Describedby Burnset al. (2012), Community-Engagedviapping (CEM)is a focus group with maps.
Groupsof communitymembersdiscussand plot assetson mapsof the area In orderto incorporaie
multiple interests,thesegroups shouldbe diverseand representativeof all sectionsof localsociety.
Thismakesit more likely the group will identify a richer set of assets,some of which may not be
obviousto everyone(Burnset al., 2012) CEMexecisescan include all the multiple actors of a
community,suchasbusinesowners,conservationgroups,youth groups,societies cultural centres,
community action groupsand anybodyelse who hasa stakein the local area. A largescaleCEM
exerciseconductedin CordilleraNationalPark Peru,is describedoelow.

CaseStudy:Mapeode Usosy FortalezasCommunityengagedvapping Peru(DelCampoand Wali,
2007)

Cordillera National Park is a protected area in the Ucayali moist forests ecoregion of RaajorA
participatory mapping activity was conducted with 53 communities in Cordillera National Park to
inform a fiveyear management plan. Local facilitators, elected by their communities were trained to
collect the data over a twaononth process of commuty assemblies, focus groups and household
interviews. The extensive data collection covered themes of community identity, migration, visions
for the future, local myths and legends, and economic and subsistence resource use. The assets
database was subkguently updated by community leaders, to map how assets had changed. This
project was comprehensive amdultidimensional, so wasonsidered a greasuccessut was also

costly in both time and expense, as Commuiitygaged Mapping often is.

Whilethe collaborativenature of this method canpromote activediscussionit canalsocontribute to

concealingthe heterogeneityof the community. It is beneficialto provide participantsin advance
with descriptionsof or examplesof the assetmappingapproachesheingtaken, to allow them to

preparetheir own responsesand cometo the meetingwith originalideas(Burnset al.,2012). It can
alsobe helpful to split large groupsinto smallerbreakoutgroupsto giveall participantsa chanceto

speakandfully elaborate on their ideas.

2.3 Surveysand Interviews

Surveyganbe cheaplydistributedto a largenumberof participants makingthem potentially more
representativeof the multiplicity of viewsin a community. Theymay be distributedin printed form
or, increasingly circulatedin digital format via online surveytools. Surveycontent can be closed
content, where respondentsselect from a range of provided answers,or open content where
respondentsvolunteerqualitativeinformationthat mayotherwisegouncommunicated

13
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Clement and Chen¢2011)used a mail survey to acquire data for their statistical analysis of public

values, attitudes and planning preferences for three national forests in Colorado and Wyoi8ig, U
Theydescribedsocial surveys as anfiefent and effective means of gathering information from what

GKS®@ NBFSNI G2 la GKS aairfSyid YBw®eWNkah thérefore/bd SY Sy i
viewed positively inerms ofgathering multiple interests in a participatory exercise.

Themain problemwith surveysis that responserates are often low, and many views canthus be
missed Responsesan be improvedto a certain extent by a secondmailing or re-advertising
otherwiseapathyisdifficult to overcome

Interviewsmayfollow a similar format to surveysbut aretypicallyconductedin-person. Theymaybe
fully or semistructured the latter encourageshe intervieweeto havemore controloverthe direction
and content of the interview. The main benefits of interviews are the level of detail that can be
gatheredwhichisnormallygreaterthanin focusgroupsor surveysthe greatestpotentialisto acquire
newinformationor developlinesof enquirythat the interviewermaynot havepreviouslyconsidered.
Individual stories will also be uncovered. Interviews therefore promote a more intimate and
multidimensionalunderstandingof communityvalues.

2.4 GeoCrowdsourcing

GeoONR g R&A2dzNOAY 3 GF1Sa |RGFyi(GlFr3aIS 2F GKS LyGSNyS
(Goodchild, 2007, p.24)This can be done with primary data through recruiting members of the public
specifically for the analysis being performed (e.g. del Campo and Wali, 2007; Idris et al., 2017; Carver

et al., 2000) or by data mining secondary online geographic data (ermgnitli and Krumm, 2008).

Thereis great potential for geo-crowdsourcingo gathermultiple viewpoints. Web-basedgathering
of information can remove the barriers of distance or conflicting time schedulesfrom public
involvement. Theanonymityand privacy of the Internet canalsoremoveany psychologicabarriers
that may discouragegpeoplefrom active participationin a physicalgroup setting (Carveret al., 2000;
Heywoodet al., 2001). Userfriendly platforms have been developedthat simplify the data entry
processanexampleof whichisthe KnowYourPlacewebsiteshownbelow.

CaseStudy:Geocrowdsourcindor KnowYourPlace Westof England

Know YourPlacewasa digital mappingproject led by SouthGlowester Councilin partnershipwith

Bristol City Council. The project gaveunprecedentedonline accesgo historicalmaps,onto which
userscouldaddinformationabouttheir localareaby selectingthe communitylayer. It ranfrom June
2015until June2017 andencouraged/oluntaryparticipationby the public.

14
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Information layers

Key List Search
w) Community layer
Neighbouring authorities
Industrial Archaeology (GSIA)
Gloucestershire Historic Environment
["|Record

/ stiiiny N
/. 1)&'1,()_ /s

71 Community layer: Gloucester Livestock [\~
{4 Market

> [ {_superstore ) School 77

Sectionof Know YourPlacemap of Gloucester. Image:Know YourPlaceWestof England.

Thesectionof mapfor Gloucesteishowsthe communitylayerin use. Hereuserscanclickon existing
entriesfor historicinformation andpictures,andaddrecordsof their own. Aswell asutilisingthe vast
potential resource of geocrowdsourcedpublic information, the project aimed to open up the
prospectfor a broaddefinition of culture.

There are limitations of the Internet, includingthe dangerof creatingan information underclass
amongthosewho cannotaccesghe Web (Carveret al., 2000)or lackof representationfrom certain
socialgroups lesslikely to accessit (Heywoodet al., 2001). Many studiesreport low levels of
participation,suggestinghere isalsoanissuewith apathyor antipathysurroundingremotelysourced
geographicurveys(Carveret al., 2000;Reed and Brown,2003;Brown,2005;vanRiperet al., 2012).
NeverthelessCarveret al. (2000) credit online public participatory systemsastaking stepstowards
empowermentof the majority, evenif a only minority chooseto participate.

Geocrowdsourcingsapotentiallyvastsource of primarygeographigénformation; but for a successful
proces, the capabilitiesandneedsof the usersmustbe takeninto considerationin the designof geo
crowdsourcingsystemdo makeit asaccessibl@aspossible(Carveret al.,2000).

Dataminingis a processthat utilisesthe secondarydata containedin existing large data setsandis
beneficialbecauseit cuts out the expensiveand time-consumng data gatheringprocessand the
resultsareavailablemmediately. Someusefulsourcesof secondarygeographiénformationon assets
includeWikiMapia,GoogleMaps, Open StreetMap and Flickr Thepotential in crowdsourceddata

15
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is continually growingwith advancesn web technologyandincreasingaccessibilityto internet and
mobile devices(Tenerelliet al., 2016).

Classificatiorclusteringis the most useful data mining method for assetmapping. It is a process
involvingorganisingdatainto categoriedrom whichpatternsof clusterscanbeidentified. Anexample
of the useof classificatiorclusteringdata mining is the World Explorerapp, whichwascreatedfrom
dataminingon Flickr.

CaseStudy: World Explorer App

Discover the best
places to visit around!

Your guide everywhere
in the world

Central Park

Image:AudioGuidia

TheWorld Explorerapp, wasdevelopedby analysinghe content of Flickrphoto cagtions. Relevant
phraseswere extracted from the captions and an algorithm called TFIDFthe product of term
frequencyand inversedocumentfrequency)wasusedto identify points of interest Thelargerthe
TFIDRvalue,the more frequently a phraseappeas in captionswithin the clusterandlessfrequently
outsidethe cluster,suggestinga point of interest World Exploreris now availableasan appfor PC,
iPhoneandandroid. Theappcoversall countriesandhasover850,000articleson the iPhoneverson,
coveringindividualpointsof interest. Mapsandgeolocationprovideinstantlocalisedinformationon
pointsof interestnearby.
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Crowdsourcednformationfrom socialmedialike Flickrhasbeenusedto quantifiablyasseswisitation

andvalueasmeasuresof cultural ecosystenmservices All of the literature reviewedon data mining
suggestedt was useful. Wood et al. (2013)was the first study to groundtruth the use of data
crowdsourcedfrom socialmedia to predict visitation rates. They found their analysisof Flickr
photographscorrespondedvell with empiricalinformation aboutwherepeoplevisited Richardsind

Friesq2015) likewise,concludedhat photographson socialmediaarerapidandreliableasindicators
of cultural ecosystemservices. Casalegneet al. (2013) in a study using photo-sharing website
Panoramio,found that quantifying geotagged digital photos uploadedto social media was an

effective metric for mappingthe perceivedaestheticvalue of ecosystems. Thiswas basedon the

premisethat imageswill be capturedby greater numbersof peoplein areasthat are perceivedas
beingof higheraestheticvalue. Gliozzoet I { @O0E@&)studyof multiple online georeferencedligital

photographcollectionsin SouthWalessupportsCasalgnoet I f fi@dingsthrough demonstrationof

the use of three photo sharingwebsitesas a measureof degreeof appreciationof a place. Their
study is particularlyinterestingfor their comparisonbetweenthe three websites:Flickr,Panoramio
andGeogaph. Flickrwasdeemedto be the mostsuccessfuh termsof picturesandcontributions. It

was alsofound to be more focusedon human environmentsand activities than Panoramio which

representedon more naturalareas Flickrand Panoramiowere thoughtto be more similarin terms

of photo sharingbehaviorthan Geograph. Thoughit coversmore territory than the other two used,
Geographwas not consideredas useful as Flickror Panoramiofor this type of study asits use of

leaderboardsrewardsandgames may skewthe results.

Although a relatively new data gatheringmethod, the main issuessurroundingboth primary and
secondaryirtualtechniquesarethe sameasthosefor the in-personones. Most of the sameconcerns
over data quality, language guantity, detail and selectionapply to web-sourcedinformation asto
traditionally sourcedpublic information (Brown et al., 2013). Ensuringquality is one of the most
frequentlyraisedproblemsassociatedvith virtually gatheredinformation (VGI)

a L y vy #nidt8kgsandintentional falsehoodsanreducenot only the quality of the information, but
alsoLJS 2 Ldbridedcein VGlasa legitimatesourceof R | (i(Muinmidiand Krumm,2008,p.215).

Heywoodet al. alsoalludeto the difficulty of distinguishingvalid responsesrom & i K ghad&by
peoplejustW LX - NRyEAMISKINgto biasthe resultsonewayor | y 2 { &/Ndodet al., 2001,
p.248).

Forthe useof photographicmined datafrom socialmediasuchasFlickr,Woodet al. (2013)highlight
three factors that shouldbe consideredwhen analysinghe data. EchoingHeywoodet | { cbGrérn
that there maybe unevenrepresentationacrosssocialgroups they suggesthat there couldbe biases
in whoistakingdigital photographsanduploadingthemto socialmediawebsites. Theyalsonote that
somerecreationalactivitiesare more suitedto takingphotographsthan others. Finally,they discuss
a possiblebiasagainstvisitorswho travel shorter distancesfrom home, asit hasbeenfound that the
perceivedvalue of atrip mayinfluencewhetheranindividualtakesor sharesphotographs.

Monitoring and evaluating the information being gathered is the only way to determine data quality
and be ready to intervene and make changes in the process where necessary.
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2.5 Making Decisions orincorporatingParticipatory Asset Mapping

The literature on using participatory methods is broaiiyagreement orthe benefits inadopting
them. Participatory methods foster integrated management by takiwigdarapproach to knowlege
management and social learning (S#€leemann and Welp, 2008). The tway learning process is a
driver of community developmeniChalker, 1994and a support to asset managemeiRenn et al.,
1995; Thomas and Middleton, 2003 ublic participation ialso part of the biosphere reserve concept
(StollKleemann and Welp, 2008)However,it has not always mven successful (Berkes, 2004).
Sources of failuremay be inimplementation, for example failing to secure the commitment of the
community (Songorwal999)or by creating volunteer fatigue from ow@volvement of the public
(Wester Ross Biosphere, 2017lso, some fundametal concerns over the methodghould not be
overlooked. The subjectivity of public opinions has been describedrasssue(Shinand Jaakson,
1997; Bunruarkaew and Murayama, 2011), as hdkie homogenization of the public that can cause
the loss of variation in perspectives (Agrawal and Gibson, 1999; Cooke and Kothari, 2001; Gray, 2003;
Berkes, 2004&nd concerns regarding accessparticipatory methodsGarver et al., 20Q(Heywood

et al., 2001;Burns, 2012) Agrawal and Gibson (1999) and Carlsson (2000) propose taking a multi
dimensional approach that views communities as diverse with multiple interests and
interrelationships.Achieving this is a challenge when undertakingipgratory asset mapping.

Four methods of incorporating public participation intosset mappingmay be identifiedwith
reference totheir potential for the representation of multiple interests. CommunityEngaged
Mapping is beneficial for promotingdiscussion and collaboratioamong diverse group the
identification of asset§Burns, 2012)but can result in a homogenised outpuifo combat this,
individually supplying participants with defgbfthe exercise in advance armeakout groups can be
facilitated Surveysare a quick way to gather input from wide range of people, buthave a
notoriously low response rat¢hat may rot result in the reflection of thewide range of views
Interviews can praluce multiple layersof detail although they require a great investment in time
Geocrowdsourcingis a potentiallyvast resource that is more timand costeffective than faceo-

face methods.It can gather multiple viewpoints, providing there is gndficant level of access for all
(Carver et al., 2000)The traps of underrepresentation of certain groups less likely to use the Internet
(Carver et al., 2000; Heywood et al., 2001) and high levels of apathy or antipathy towards remotely
sourced opinios (Carver et al., 2000; Rd and Brown, 2003; Brow2005; van Riper et al., 2012
must be consideredln addition, there are data quality issues associated with this mefhtohmidi

and Krumm, 2008; Brown et al, 2013tnsuring multiple interests andlichdata are gathered when
geo-crowdsourcing requires close monitoring and evaluating during the pro¢eske end, deciding
how to approach the community for involvement in participatory mapping will predominantly be
dependent on which the individuaharacteristics of the community favours, and on the resources
available to conduct the activity. With any method, enhancing the representation of the many
dimensions of a community requires incorporation into planning.

The strengths and weaknesses of eafhthe participatory methodsdiscussedn this sectionare
summarised irmable 1 below, to aid decisiomaking regarding which to use.
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Strengths Weaknesses
CommunityEngaged T Inclusive of multiple 1 Requires large space
MappindgFocus Groups groups 9 Difficult to coordinate
1 Conducted in a single 1 Can conceal
session heterogeneity of
1 Promotes active community
discussion 1 Some voices may be los
I Can uncover diverse in the crowd
range of assets
Surveys 1 Can be distributed in 1 Typically low response
large numbers rate
I Quick and simple tdo 1 No discussion between
9 Participants can participants to develop
contribute at convenient ideas
time 1 Valuable information can
i Can reach remote get missed if questions
participants R2y Qi RANBO
T Opento

misinterpretation

Interviews 1 High evel of detail 1 Timeconsuming
1 New direction of enquiry 1 No discussion between
can be instigated participants to develop
1 Individual stories can be ideas
uncovered
GeoCrowdsourcing 1 Remotely accessed 1 Lack of representation of
i Participants can some groups
contribute at a 1 Typically low response
convenien time rate
1 Gathers multiple 1 Accesibility may be an
viewpoints issue
1 Requires few resources 1 Potential data quality
1 Time efficient issues
1 Usekfriendly platforms 1 Mistakes and intentional
available falsehoods by
1 Anonymity and privacy participants
1 Existing data can be 1 No discussion between
utilised participants to develop
1 Potentially vast resource ideas

Tablel: Summaryof strengthsand weaknesse®f different participatory methods
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3. Approaches to Asset Mapping

3.1 TheWhole AssetsApproach

The whole assetsapproach(Fulleret al., 2001)is a broad-basedoverviewof all assetsf all types. It
coversnaturaland culturalassetsaswell asservicesandfacilities. Linksbeyondthe immedate local
areamayalsobe explored. Thisis an extensiveand comprehensivemethodthat representshe area
asafunctioningsystem asisillustratedby Nordlanda dz& S dxMtréand Cultureapp,below.

SHAPEaseStudy:Nordlanda dza § dixMt@éand Cuture App,Norway

Nordlanda dz& S dat®ré culture and nature app is an exampleof whole assetsmapping. It isan

interactivemapavailableasafree appfor PCtablet or smartphone. Theappguidesusersto natural,

historical,cultural,archaeologicaandexperientialassetsaswell asviewpoints. Whenthe userclicks
or tapson one of the colourcodedicons,they are providedwith a picture and description. Theapp
is a userfriendly way of displayingasses identified in a whole assetsapproachbecauseall of the

informationisvisiblebut userscanstill be selectiveof the categories.

Bautasteinene pa Vagpynes 0

Bautasteinene pi Vagaynes er datert tl eldre jemalder og ble satt app en gang mellom
500 {Kr, og 550 e.Kr.

yer dot (0 Oravhauger, Do ef bare on haly.

Image:Nordland Museum.

Thismay be a usefulway to map assetsin a whole assetsapproachthat allowsassetsthat are very
different to be mappedalongsidesachother in an easilycomprehensiblevay.
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While comprehensivethere may be some specificlocal issuesassociatedvith mappingeverything
consideredan asset,asNorth WestHighlandsGeoparkdiscovered.

SHAPEaseStudy:North WestHighlandsGeoparkMap Site Selection Scotland

North West HighlandsGeoparkis a socialenterprise and charity run by the local community that
incorporatesthe north of the WesterRossBiosphere. Theyundertookmappingof cultura assetsas

part of their developmentand businessplan formulation, and alsoto inform designbriefs. Their

methods combined deskbased review of the Historic Environment Record and community

consultation through meetings, attendance at community events and community 2 NBF YA & G A 2 Y :
meetings. Communitieswere askeddWhat is important to showoff in our I NB [Thisinformation
wascollectedverballyandrecordedby Geoparkstaff. Theyfound that somesiteswere sensitiveand

showingthem off wascontroversial therefore the policyadoptedwasto avoidpromotingsiteswhere
thiswasaconcern. Toensurecommunitysupport,abrochure leafletandwebsitewith maps,mages,

poetry andwritten interpretation were createdand feedbacksoughtbefore publication.

North WestHighlandsD S 2 LJIcoldim@Qritiesmap. Image:North WestHighlandsGeopark.

Potentialsiteswere similarlyexcludedfrom the Reviewof Nature BasedT ourismSitesin the Southof
Scotland(DuniraStrategyand The BordersFoundationfor RuralSustaindility, 2003). It wasnoted
that the Bordersdatasetwasnoticeablefor the numberof siteswhichdo not includeSSSlandwhere
accessvashot alreadyrecognisedor promoted. It wasrecognisedhat a largenumberof siteswere
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