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ABSTRACT
Shifts from fossil fuels toward renewable energy (RI€)happening worldwid@lthough
RE contributes to global warming, this shift introduces profound changes to landscapes.
Moreover, RE transitions are often happenimgural areas which ards® sometimes
serving amenity functions and becoming destinations for different types of users. This
introduces complexities suchwabken decision making around RE developmEnterging
grape and wine production landscapes serve amenity and producti@sesjrpnd this
study, divided into two parts, is designed to understand the rural wine amenity experience
and perceptions of RE development in such landscapes using case studies of Nova Scotia
(NS), Ontario (ON) and British Columbia (BC). Textual and imbgsed representations
of viniculture regions posted on Instagram by vineyard visitors and marketers are used and
mixed methods, including content analysis, statistical analysis and visual impact analysis
are conducted on the data. The result indicatebal a gap exists in the ecosystem services
(ES) framework around terroir, 2) that vineyard experiences are recursively recreated on
Instagram, though visitors care as much or more about social relations as they do the terroir
that preoccupies marketemsnd, 3) the addition of RE infrastructures does not seem to

disturb the vineyard experience.
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CHAPTER 1: INTRODUCTION
1.1. TOURISM AND ENERGY TRANSTIONS IN RURAL AREAS

Renewable Energy (RE) such as solar, wind, biomass, and other forms of clean energy are
developing all ovethe world and are gradually taking the place of fossil fuels. In Canada, for
example, electricity generation through clean sources has increased by 18% between 2010 and
2017, and among all RE sources, solar and wind had the highest increases (NatunaleRes
Canada, 2019). Though contributing to our energy needs and environmental quality, this transition
has caused many radical changes in landscapes. Fossil fuel sources are invisible and mestly under
ground, with ofterAsolated infrastructures. In coast, clean energy sources and infrastructures
are above the ground, which imposes on landscapes in a more widespré@ahear, Greer, &
MaddisonMacFadyen, 2019)One of the main reasons for opposition toward RE facilities,
including wind energy(Waldo, 2012)and solar panel$R. Xu & Wittkopf, 2015) is their
significant visual impact on landscapéisual impact on landscape is complex, and includes
considerationsuch as physical appearance, projgaace fit, and landscape traditg&inBatel &
DevineWright, 2021 p 47. A study comparing wind turbines, solar panels, and hydroelectric
dams found that the first two RE infrastructures has the most considerable visual impacts on
landscapegloannidis & Koutsoyiannis, 2020)

Decision makers typically consider rural areas as the ideal place for setting up RE
infrastructures because they possess lower real estate value in comparison with urban areas
(Mccarthy, 2015)and have a higher proportion of undeveloped land availBblggi, Firmino, &
Amado, 2018)However, these same rural places have undergone a transition to tourism in many
parts of the world becae of declines in traditional economies and the mix of natural and cultural
values that remaih St ast na & .Vai shar, 2020)

The extensionof the vineyard 'cellar door' concefat food and other experiencésnce
only for sales) and the expansion of viniculture geographically are some of the driving forces
behind such transitions to tourisitherefore, apart from yeaound residents, rural areas have
recently becomea popular destination for a variety ofars, including secondome owners and
tourists. It, therefore, exemplifies why RE development is complicated in a rural context, in that
each group has different purposes for visitordiving there. For instance, amenity rural areas

attract secondhome avners and tourists mainly because of the aesthetic valuéseaotiral
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landscape(Bruwer & Lesschaeve, 2012; McNicol & Glorioso, 2014; Pikkemaat, Peters,
Boksberger, & Secco, 200From the tourists' perspectiver instance, adding transmission lines
to Iceland's scenic landscapes is negd®tefansson, Saepdrsdéttir, & Hall, 201X yecent study
also showedhat residents of Iceland were more supportive of wind farm developments in amenity
landscapes than tourigSeeporsdottir & Gifsdottir, 2020ps the natural landscape is seen by the
latter to be degraded by wind farif®sepdsdottir, Wendt, & Tverijonaite, 2021The population
in amenity tourismareascan also be heterogeneous and sense of community can be low among
them (Jennings & Krannich, 2013Considering all this, challenges can arise when addressing
problems, including energy issues, in amenity rural areas.

Much research on rural contexts focuses on the impacts of transition to tourism in rural
areas. Somstudies investigated positive impacts of this transifiéolland, Smit, & Jones, 2014;
M. R. Holmes, 2014; Redmond, 2008; S. Xu, Barbieri, Anderson, Leung, & Reiziey 2016)
In addition, DelMarmol, Celigueta, & Vaccaro (2018) have shown thedl trangtion to tourism
industry in the Alt Urgell District, an area of the Catalan Pyrenees, has brought many social
changes in resident lifestyles, altering their daily routines; yet residents can become accustomed
to the new changes and adopt new strategadithwell into the new circumstances in their life
(del Marmol, Celigueta, & Vaccaro, 2018cholars have identified negative impacts of such
transitions, too. For instance, social inequalityaagsult of such transitions were identified in
Washington, USA, which made it difficult for residents without much wealth to afford their life,
since the cost of housi ng(Sherandn, 2018} is #ua ha the wi t h
tourism industry has created job opportunities, but they are oftepdaly seasonal, and p4dirne
(Redmand, 2008; Sherman, 2018Fonsidering all this, studies of this issue are numerous yet

identify both positive and negative aspects.

1.2. PROBLEM STATEMENT AND NEED FOR THE STUDY

It has generally been assumed that residents of rural production landscajesmalie
comfortable than urban dwellers with exposure to utilitarian infrastructure, whether it be farm silos
or oil and gas pump jacks. Research has been volum{Retr®va, 2016; Rand & Hoen, 2017)
but much of it takes a pessimistic view of energy transition in rural landscapes,doingseof
place attachment rather than NIMBYism (NntMy-Back Yard) (Devine Wright, 2009; Devine
Wright & Howes, 2010; DmochowsKaudek & BednarelSzczepa, 208). In addition, different
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infrastructures represent different cultures, are deeply linked to livelihoods and rural traditions and
thus place meaningdacquet, 2012; Jefferson, 2018; McLachlan, 20%6jne research has tested
local preferences toward RE policies in fossil fuel extraction areas (such as gas production, olil
production, and so forth), whichas found a relationship between individual demographics and
their level of suppor{OlsonHazboun, Howe, & Leiserowitz, 201,8and some compare local
views on wind farm development and natural gas development in rural areas, concluding that

landowners expressed mauesitive attitudes toward wind farms than natural(dasquet, 2012)

Less explored is the fact that rural areas are also increasingly sites diyandnifestyle,
where the production landscapes are commodified in ways suitable for gemoedwners and
weekend dayrippers(Holmes & Argent, 2016; Kaltenborn, Andersen, & Nellemann, 2009; Rye,
2011) This potentially creates overlapping yet conflicting place meanings, which need to be fully
recognized for future plannin@NielsenrPincus, Hall, Ellen, & Wulfhorst, 2010)This has
consequences for RE transitions. Emerging grape and wine production landscapes are attractive to
regional governments seeking rural renewal, and suitable for REattegfrom a technical
standpoin{GarciaCasarejos, Gargallo, & Carroquino, 2018gt combining viniculture and RE
is potentiallysocially fraught in terms of conflicting landscape ideals. This context and problem is
asyet unresearched, but critical for rural renewable transformations. Little is known about how
vineyard landscapes are experienced and how those experiences mighidmeed by energy

infrastructure.

1.3. THE RESEARCH QUESTIONS

In this study, we aim to understand the rural wine amenity experiencesaradlimpacs
of RE development in such landscapes. To achieve this main objective, we $&b Gui>
objectives: ajo characterize visitor and market insider portrayals of Canadian wine regiahs;
b) to explorethe visual saliency of RE facilitiesdrelatedhuman sentimenis such settingslo
reach our goals, we defined five sgiestions, which are answered in sequential order. Therefore,
we organized our thesis chapters based on the questions presented in table 1.



Tablel. Research goals and questi@usiressed by the following chapters.

Main Sub-goals Questions Methods Chapter
Goal
= a) To explore| 1. How do visitors and markg 1. Content 2
‘» visitor and insiders portray wine regiong analysis
.E - market 2. What are common visual | 2. Multiple
5L insider motifs and evidence of CES | correspondence
ﬁ Eg)_ portrayals of | delivery in wine regions? analysis
g8 Canadian 3. How isterroir 3. Hierarchical
23 «2 wineregions | conceptualized in wine correspondence
=25 GE) regions? analysis
5 >, @ | b) To explore| 4. How prominent or salient | 1.Content 3
‘g‘%% the_ visual are RE infrastructures_!n _ anal_ysis _
SED saliencyof |vi ney ar dcxperiensd | 2. Visual impact
> g .y | RE facilities | both visually and textually? | assessment with
£ £ @ | andrelated | 5. How can vineyard decisiof salience maps
© E E human makers assess the potential
o S € | sentimentsn | visual impact of RE in their
232 :

“= | such settings| landscape?

1.4. THEORETICAL FRAMEWORKS

This study applieseveral theoretical frameworks to address the abwemtioned research

gap (Figirel ) .
the context of rural transitions in amenitgh areas, these two concepts have beentasdabscribe

Two of them are “creative destructio

transformation processes in rural ar@dgchell, 1998, 2013)The first concept was introduced

1942 expl ai (Mitchdll @13, be havi
p. 375) In 1998, Mitchell used the concept to show how a new landscape structure (such as through

t he

by JosepfBc humpeter in t o

tourism) can destroy preceding one. I n th

of functional displacemeriMitchell, 2013) Stated differently, when new functions are introduced
to rural areas, they can fully replace the previous functions. Thiedispent is considered as a

form of destruction.
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Figurel. Framework for studying wine regions and rural energy transitions through social media content.

Overarching conceptual framing Ccreativbenlsaecdment and2)) Mi t
Mi chel et al .’ s ( 20 B)ciltural ecasygsem servioek (CES), retatiomabvatiesand 3
terroir are used to code Instagralerived data extracted from market insider and visitor accounts (cite); 6)
collage nethods are used for thematic visualization to balance privacy and copyright concerns (cite); and,

7) vineyard images featuring RE are manipulated and analyzed with the guidance of the landscape
assessment model (cite).

By contrast with creative destruatiq “creative enhancement”
Mitchell in 2013 to describe the tr abmsefitor mat i
multi-f uncti onal ( o r (Mitcloeh, 2013np. 88H)In ether vgotds, in &his concept,

an innovation function does not force the previous functions out. Instead, the newnfuoget

exists with the previous onéBlitchell, 2013) without causing destruction. This happens when

there is a functiodaddition(Mitchell, 2013) Mitchell (2013) found three key factors that play a

decisive role in the outcome of transition such amenity rural areas, including consumer
demands, internal geography, and stakeholder ideology. Schumpeter might see RE as displacing
the tourism which had displaced traditional economies, but Mitchell would see RE added to (and
enhancing) tourisnand the traditional economies that persist. Our interest here is to establish

which is at play, creative destruction or creative enhancement, as RE emerges in wine regions.
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Figure2. Creative destruction and creatimghancement in the context of rural amenity area

The ecosystem service (ES) framework is defined as tangible and intangible benefits
obtianed from ecosytems and contribute to human wellbeing (Millennium Ecosystem Assessment,
2005), among which cultural eggstem services (CESs) are intangible in nature and therefore hard
to identify. The indicators to assess CESs aren't as plentiful as other ESs, such as provisioning,
supporting, and regulating servicg=eld et al., 2009)Yet, identifying CESs is crucial when it
comes to landscape changes that result from development and plameriegsingly there is an
additonalat egory being added which is relational v
towards their relationship with nature and with others that are constitutive of an appropriate,
meani ngf ul , (Ishimed, 2018, p. 82T heinteractions between people and landscapes
shape CES¢Bieling, 2014) and such interactions can be actively observed in wine regions,
including between visitorand vineyards, and between wine producers and vineyards. In addition,
in wine regions the interactions between pe@pld landscape is more complex. In such regions,
terroir results from interactions between *pl
features and bi ol ogi c a(Vandeeuwen & Seguin, 2008, p.d)yeh u ma n
used the ES framework in combination with terroir and relationalto identify the values

associated with the study areas, whichd@nsequences for further developments.

not her theoretical fr amBBawscape assebsmentngpdéei de s

introduced by Palmer in 2019 and applied to a transmission line project in the US. Based on this
6



framework,used in a few subsequent studiPentoni, Grosso, Massacci, & Soddu, 2020

visual quality of a setting as well as the visibility and visual magnitudeposbposed project are

the decisive factors affecting the visual impact of a proposed project in a lan(i2akaper, 2016)

Al andscape’s “sensitivity to changegDentonis def i
Grosso, Massacci, & Soddu, 2020, pl8ndscape features contribute to its visual quéligng,

Kang, & Schoth, 2015) for instance, in rural settings, factors including the wilderness level, man

made elements, color contrast, and presence of water determine landscape visughriaaity
CanasOrtega, CafaMaduefio, & RuizAviles, 2004) An object's visibility is determined by
examining how easy it is to see from a patrticular locatom, Bone, & Lee, 2020)Viewshed

analysis in GIS( Bi s hop, 200 3; Kl ouce or photagyaphs(dean & Si n
Christophe, Jens, & Nicolas, 2020; Sherren et al., 20d4Jg been used by reserchers for visibility
analysis. Finally, the distance between observs and obj ect as well as t
the visual magnitude of the objg€&almer, 2019)This study does not analyze all of these factors

and only includs the visual magnitude of the RE infrastructures within a franosvever, it

provides a useful framework for us to build upon, which will be elaborated upon in chapter 3.

The | ast concept we are building onlevesmgetdt Cul t u
thewords and phrases cultural productdo study human cultur@Michel et al., 2011; Sdrren,

Parkins, Smit, Holmlund, & Chen, 2017hey first analyzed the changes in frequency of each

word and phrase via searching through digital boflkadlle et al., 2016; Michel et al., 2011)

Three steps have been introduced for using culturomics in research, including finding the digital
corpus, selecting data from the digitebrpus, and data analys(kadle et al., 2016)With
proliferation of visual media, some scholars argue that Culturomics should incorporate images
along with text to study human culture (Sherren, SiHotmlund, Parkins, & Chen, 2016). In our
research we build on the concept of “Cudturom
proxy for understanding landscape values. Even though some consider culturonmeslve

counting all images and/avords, we sample and code our data to allow for deeper analysis. A
recent review of the use of social media in social science research demonstrated that this more
“smal | dat a” appr o@.Chen,iSkerran,eShig & liee, 20RA)N additiomah o n
innovation being employed in this thesis igithl collage to illustrate key visual motifs, thus

protecting both copyright and privacy within those contributing to the dataset.
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1.5. SELECTING STUDY AREAS

We utilize Ontario (ON) and Nova Scotia (NS) wine regions in Chapter 2 as study areas to
understand takeholder experiences in vineyards. They both have significant wine regions
Ontario’s quite established by Canasdvellaas st an
increasing RE portfolios. In Nova Scotia, electricity from RE has tripled in the lastejecatiby
2030, NS is going to generate 80% of its energy from renewable efi®agyn, 2021) and
Ontario has the highest number of wind turbines in Ca(@luarren, Parkins, Owen, & Terashima,
2019) Although these two provinces are different in number of RE infrastructures, comparing
these regions can give us a meaningful insight about amenity vineyard experiences in a context of
RE development. In the associated chapters, we discuss study area selection in more detalil.
While both ON and NS have significant wind and solar energy instaita(Solar Power Nova
Scotia (Complete Guide 2019), 2021; Wind Power, n.d.) that should be visible from vineyards it
was difficult to find evidence of this on Instagram.
Our search for vineyard images with RE infrastructure is discussed in more aailThis
resulted in us selectingdividual vineyards in ON and British Columbia (B@jat we knew had
visible REfor Chapters 3. As with NS and ON, BC has popular wine regions that seasonally attract
many tourists each year. In addition, there has Btedevelopment in these wine regions based
on their goal of not only reducing GHG emissions but also achieving energy security and

diversifying sources of enerdgyalentine, 2011)

1.6. METHODS
1.6.1. SECONDARY DATA SOURCES AND DATA COLLECTION

Secondary rather than primary data sets are used in this study, specifically images from
social mediaScholars consider this method of data collection a passive approach in comparison
to traditional ways suchs surveys and interviews in which data atadgenerate¢Heikinheimo
et al., 2017)Recent studies have used phsihaing social media for different purposes, including
assessing recreational ecosystem serv(i@G&sermandi, 2018; Hermes et al., 2018nhding
advantagesandi sadvantages of “ bi g (Heikinhaemoetah 2 nser v
estimating the cultural value of bird biodiversjolstoe & Cameron, 2018)dentifying cultural
ecosystem servicdRetka et al., 2019)and identifying landspe valuegY. Chen, Parkins, &
Sherren, 2019Xo name but a few. Considering this, scholars indicated that making use of social

8



media in which users share images with captions is efficacious in-lpdaeel research. First,
people are increasingly sharing théaily life on these platformgy. Chen, 2016) Secondthe

process of taking picturesnd sel ecting among them to share
the perception” t hatSottrsetal 018, p.BJirdpitlis casteffecivet ai n p
for researcher§Y. Chen, Parkins, & Sherren, 2018; t##aucci, 2013)as well as unaffected by
COVID-19 restrictions. Moreover, by excluding the role of interviewers, such posts can decrease

t he bi as otb-face datatcollecwriNhile & careinclude otherwise missing voides
landscape changeebatesuch as youth, it often excludes other voifésChen et al., 2019)

Also, since our phenomena of interest variesépsonwe can benefit from data archives available
online for any time of the year reducing the limitations of more traditional-sextgnal studies

with time for only one engagement with participants. Additionally, this way of data collection is
not disturbng for participants as is the case with many active way of collectingHaitanheimo

et al., 2017) And obviously, there are a large number of data available online which makes the
process of data collection convenient for the reseafdhaiteucci, 2013)Research such as this

is exempt of the oversight of the Human Research Ethics Board, as the data is shared freely online.
Research ethics in this domain are emerging from reseaytteveve(Gelinas et al., 2017)

Instagram was chosen for thisearch A recent study has shown that among the photo
sharing platforms Flicker, Twitter, and Instagram, Instagram possesses the highest number of posts
(Tenkanen et al., 2017n addition, Instagram is a social platform in which individuals share their
experiences and daily life. Furthermore, this platform allows its users to describe their experiences
with meaningful captions and hashtdgan Zanten, Van Berkel, Meentemeyer, Smith, Tieskens,
& Verburga, 2016) whi c h ar edy whicke yserswcanrddssribe their shared photos.
Therefore, we used this platform to collect data. Moreover, to find advertisements and to
understand how these regions are being commod

on Instagram as well asdividual pages.

However, Instagram is biased in some ways. For instance, not everyone uses social media,
and especially younger people tend to dominate Instagram (Instagram, 2019). Regarding this, such
a data collection approach cannot fully replaceiti@athl approaches. Rather, it can complement
and improve irperson approach€¥. Chen et al., 2019; Sherren et al., 2Q&hough there is
no approach thasiimmune to biases.



To collea data from Instagram, hashthgsed search was used in chapter 2 and loeation
based search was used in chaptéFigure 2), both with the help of Instagram Scraper tool, a
commaneline tool written in Python (GitHub Arc298/InstagrarBcraper: Scrapes an Instagram
User’' s Phot osb).dhedrigival ptbe was to use thalsame data for Chapters 2 and
3, and simply dferentiate the experiences between sites and posts with and without RE
infrastructure. However,in our original extraction, no photographs featured RE. Several other
strategies were usedut eventuallye had tadentify vineyards that did haveE as cae studies
for Chapter 3butstill they were very fewThese strategies will be elaborated upon in chapters 2
and 3.

To validate the use of Instagram Scraper tool, we conducted statistical analysis of data
(figure 3). Our initial hashtag extraction showed a higher number of posts in growing and tourism
seasons (between May and October) for both #nswine and #niagarBigune$3), as we would
expect, as well as the rising popularity of these hashtags, both suggesting that the Instagram

Scraper tool is a promising tool for collecting data for our purposes.

Fierng s s

Instagram posts Exclude 100 posts (50 marketers Content Analysis
CO".eded b_y « Videos and 50 Visitors) (coded for CESs
. églfgéa)rawme « Multiple photos 3 Visual motifs in
g o + Non-landscape Vivo)
g & |Instagram posts Photos 76 posts (50 marketers a
3 collec_ted by - Photqs not and 26 Visitors)-2019 & MCA & HCA
£ #nswine (8108) showing “é'”e 24 posts (Visitors)-2018
or vine:
g yards
o
2
é\ Selected one Exclude Content Analysis
@ ! | vineyard with wind ‘ 56 posts (coded for
g turbine Visible in ON + Videos in ON sentiments)
m 51 | (2628 posts) + Non-landscape
g— @ Photos
5 Eﬁ Selected one + Posts not
5 vineyard with solar showing RE
panel in BC (1169 facilities 38 posts Visual Impact
posts) in BC Analysis

Figure3. The process of datzollection, filtering, and analysis of the study.
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Figure4. The number of Instagram posts uploaded using #nswine and #niagarawine per month.

We developed a sampling regime based on our g@éth. the proliferation of posts in
sccial media, we have access to a large number of materials. However, not every photo can be
used in our manual coding research, by contrast with machine learning mgthQten et al.,
2021) Therefore, there must be a filtering procéss. Chapter 2 we went through photos posted
in 2019 (avoiding any impacts of COWII®) by using a random selection tool in Excel, building
a dataset of 50 visitor and marketer (industry insider) photos for each study area by reviewing and
selecting thosdepicting the vineyard landscape as the majority of the photo area. In chapter 3, we
first found target vineyards that had RE infrastructure visible, and then extracted all of the photos
from those vineyards and selected only those with RE infrastrucgibdevi

1.6.2. DATA ANALYSIS
In chapter 2, to analyze our data, images and associated text, we conducted content
analysis. Content analysis has been used more with text material, but it can be conducted in cultural
studies with photos, including landscape imagge(Stepchenkova & Zhan, 2013This is a
guantitive approach by the help of which researchers can interpret qualitative materials in numbers.
This approach aims to find any patterns behind pictorial anebtesdad materials by counting
frequerty of any given word (in text) or attributes (in visual materighgieh & Shannon, 2005;

Lian & Yu, 2017) and recording their eoccurrencead clusterindStepchenkova & Zhan, 2013)
11



In visual materials, content and composition are the two improtant elements (Albers & James,
1988 cited by Stepchenkova & Zhan, 2013), but we solely focused on the content, since
compositional rules arcomplex and beyond the scope of this study. In our study we used content
analysis to establish categories and-sategories based on our data, helping uénd the
dominant themes of the landscape imagery. In this stage, we first coded the photos and
accompanying text by the help of NVivo software, and then found the dominant theme of the
imagery by looking at counts. Subsequently, we further carried out statistical analysis, including
Multiple Correspondence Analysis (MCA) and Hierarchical Clusterlysma (HCA) on MCA

results in chapter 2 to understand the patterns underlying our data, specifically how the user groups

(visitor versus marketer) and study areas differed in the visual motifs and CES used.

In chapter 3, in addition to content analysis,developed an innovative method to conduct
a visual impact assessment. We digitally removed the infrastructures with the hsdioks
Photoshop 21.2.and then created saliency maps for each original and modified photo using
MATLAB. A saliency map is aigyscale map showing the prominence of the visual objects in a
photo, emerging in recent landscape change res@augont, Ooms, Antrop, & Van Eetvelde,
2016; Dupont, Ooms, Antrop, & Van Etvelde, 201TY every pixel of this map, a value is
assigned, from zero, which is the least prominent, to 255, which is ntlost
prominent.Subsequently, using ArcGIS Pro 2.5.0., we calculated the average delta (i.e. saliency
change) value for the area occupied by RE infrastructure in the frame, to understand the level of

saliency of the RE infrastructure in the visuals. Dethinformation is available in chapter 3.

1.7. THESIS STRUCTURE
In the following chapters, we will answer all the abovementioned researajusshons.

We present chapters 2 and 3 in a pdyayed format. We conclude our work in chapter 4.

Chapter 2 anathapter 3 are presented in paper format, as we plan to publish them in
international | our nTolrismRegeaatmvResealchnaanldl y* taanrdgsectaipl

Urban Pl anning, respectivel y. I am mnhhed | ead
committee member (Tuihedur Rahman) collaborated on the project by helping develop the
research design, guide the execution of the research project, and review the writing, and will co

author both chapters. Dr. Rahman additionally supervised thstistdtanalysis of Chapter 2,
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instructing and assisting on MCA and HCA. Yan Chen, a PhD student, assisted in data collection

for Chapter 3 and will be a euthor of that chapter
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CHAPTER 2: TERROIR AS AHYBRID ECOSYSTEM SERVICE IN VINEYARD
LANDSCAPES A SOCIAL MEDIA APPROACH IN NOVA SCOTIA AND ONTARIO

Briefy: xt endi ng S framewor by adding the idea
place in the context of amenity landscapes has multiple dimensions and it is one of the richest

values in vineyards.

2.1.INTRODUCTION

Rural areas have undergone ansiion to tourism in many parts of the world where
traditional resource industries have declif@&dHolmes, 2012)pavingthe way for tourism growth
as an economic diversification strategy to improve the local ecor{Bmy Ezeuduji, & Probstl
Haider, 2014)Although some undesirable effects on rural society has been reported as the result
of rural transition to tourisnfRedmond, 2008; Sherman, 2018; S. Xu et al., 201@as been
shown that smaiécale tourism and recreation contributectmservation benefits from a reduction
in industrial agriculture and resource extractigiolmes, 2014; Redmond, 2008&conomic
benefits from increased value of agricultural products and job cré@iarang, 2010; Holland et
al., 2014) andlandscape quality likeultural and aesthetic values of rural ar@as der Sluis et
al., 2019; S. Xu et al., 2016)herefore, these evolutionary processes in rural contexts can either
be considered *“ ewhemintioduang eh@nsfunctiondestoys the’ existing
functions inrural areasor“c r eat i v e e-fminen mitoduciegrmew function ceexists
with the previous ongditchell, 1998, 2013)Three key factors play decisive roles in the outcome
of transition in such amenity rural areas, including consumer demateisial geography, and
stakeholder ideologgMitchell, 2013)

The expansion of viniculture geographically and the erpéel development of the
vineyard ‘cell ar door’ concept (once focused c
Many of these vineyards have emerged in regions where wine production was not among their
traditional culture (Carmichael & 8ese, 2012), and such landscabage become destinations
for a variety of users whose experiences shape rural economic development and decision making.
Motivations to visit vineyards are more than |
day out, country setting, vineyard destination, other attractions, learning about wine/winemaking

(education), eating at winery/picnic/barbeque, tours of the winery, meeting the winemaker, and
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ent er t dDoumgheetyn 2012, p. 160and these have consequences for further development

of rural areas.

Terroir is one of the strategies for rural economic development involving vimeultu

“

terroir is a French word derived from terre”
of Vine and Wine (OIVwww.oiv.int) , “terroir” refers to the uni
andproducts stemming from a particular place w
develops between growing practices and environment. Therefore, interactions among the
association of the “place, i ncl ameichamctesspce ci f i C
and biodiversity features, and human factors contribute tor @/anrLéeuwen & Seguin, 2006,

P.1) In this usage, placs not just a geographic locatiggmith, 2015; Trubek, 2008 cited by

Marlowe & Lee, 2018) but it is a cecreation of individuals and environment. This usage of place

in the terroir concept is aligned wittut distinct fromthe definition of sense of place as intangible
meanings created by human interactions withgitale geographic setting€ampelo, Aitken,

Thyne, & Gnoth, 2014) or “ t -ocpinegly Tdan im1975and defined as “th
bond between people and place.” Contributing
time spent in a place (Relph, 1976); place meaning, which is often differeneba®gidents and

visitors (Kudryavtsev, Stedman, & Krasny, 2012; S. Smith, 2046y, the physical attributed

an environment which afford, or serve as settings for, a set of act{iNagsi & Kamal Bin Mohd

Shariff, 2011) Thus, sense of place and terroir are both concerned with the relationship between
people and their environmegense of places also a category within most ecosystem services

(ES) frameworks. ES amdefined agangible and intangible benefits that individuals obtain from
ecosystems (Millennium Ecosystem Assessment, 2003), or using the language of IPBES, Nature
Contributions to Peopl¢Diaz et al., 2015)The four key categories of ES are provisioning
(material goods), cultural (experiences and understandings), guidtieg (moderating effects),

all of which are dependent upon supporting services (ecological cycles). Bundles of ES have been
identified in many landscapes as the resultahplex interactions between different launsk

types and human natu¢éin, Deng, Chu, Li, & Wang, 2017dentifying bundless important in

planning conservation strategies, since targeting particular services can help other services to
improve as well gchieve synergy) but they can also help the understanding of tradeoffs

(RaudsepfHearne, Peterson, & Bennett, 2010; Rodriguez et al., 2B06)jnstance, agricultural
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lands are one of the key lade types creating cultural landscaf@ésnmermann, 2006)thus

cultural ecosystem services (CES) such as aesthetics, recreation and ecotourism, as well as cultural
heritage valugare often associated with agriculturahdis (Balazsi et al., 2021)A recent study

shows that, in vineyards, CES bundles are cositaged and vary by beneficiafWinkler &

Nicholas, 2016)It has also been shown that maintaining bundles of services such as aesthetic and
cultural heritage values in vineyard landscapes also provides suitable conditions for a wider range
of bird biodiversity(Assandri, Bogliani, Pedrini, & Brambilla, 2018)herefore, identifying and
preserving bundles of ESs in such places is of imprortance in tourism deueskarg as well as

conservation planning.

Relational values have been introduced more recently to account for values that cannot be
considered as existing groups in the ES frameyWGHan et al., 2016nlike the four traditional
ES categories, which are hypothesized flows from nature toward people, relational values
represent twavay relationships between people and place (e.g. stehipjdr between people in
a place (e.g. social cohesion and mutual responsibility). As such, relational values are dependent
on humans, unlike either instrumental ecosystem services or intrinsic values of nature, and are
nonsubstitutable in economics tes (Himes & Muraca, 2018)Part of relational values is the
‘' Good i fe’, or udemoni sm, which can be conn

ethical humamature interaction€Chan et al., 2016)

Terroir can create similar relational and eudaimoic satisfaction for landscape users who
consume place products in a place with others. The concept of terminthudes elements of
cultural, provisioning and relational ES, all playing out in rural wine destinations. Terrior tourism
has emerged based on the unique experiences of regions and vir{dandsve & Bauman,
2019) which is different from wine tourism in t
p | a c dheir ukeosr In terroir tourism the history, landscape and culture of the area, as well as
wine or food, are all variously consumed by visitors, often in gr¢Maslowe & Lee, 2018;
Tresidder, 2015)Despite all this, terroir does not fit comfortably in the existingfa8ework
which treats entities in ecosystems as possessing either intrinsic or instrumenta(Hiahess&

Muraca, 2018)terroir is a nexus of different ES.

This paper compares the content of Instagram images and captions posted by vineyard

visitors and industry insiders in Nova Scotia (NS) and Niagara, Ontario (ON), wine regions to
16



exploreterroir-based ES production and consumption using a unique methazilagiproach.

These wine regions are emerging and established, respectively, and each hagatsoowas
recognized through appellations such as Tidal Bay (Wine Growers Nova Scotia, 2021) and Niagara
PeninsulgThe Niagara Peninsula, n.d.). We bedna paper with some background on the use of
images, and specifically social media images, in ES and landscape research, including some of the
ethical challenges involved. We subsequently explore how visitors and market insiders portray the
two wine regionsidentifying common visual motifs and delivery of CES, and investigating the
role of terroir. In so doing, we use a collagased method of data visualization to manage the
privacy and copyright concerns around using social media in research, whicplaredefurther

below. Finally, we conceptualize how experiences and portrayals of wine regions fit in the ES

framework.

2.2. BACKGROUND

Numerous studies have been carried out to asseg§iESer, Turner, & Morling, 2009)
although CES &s received less attentig@han et al.,, 2012)CESare difficult to measure in
economic terms due to their intangible nat(@meng, Van Damme, Li, & Uyttenhove, 2019;
Langemeyer, Calcagni, & Bar6,028; Plieninger, Dijks, OtereRozas, & Bieling, 2013)
Therefore, more hlepth, qualitative research is required to identify and asses§GhieSg et al.,
2019) Qualitative methods in this context are varied, including traditional methods, such as
interviews(Schmidt, Walz, Jones, & Metzger, 201§uestionnaire$M. Smith & Ram, 2017)
focus groupgStalhammar & Pedersen, 201&hd observatior@nnikrishnan& Nagendra, 2015)
as well as newer methods, including participatory mapfifigin & Chan, 2012) Q method
(Winkler & Nicholas, 2016)and experbased method@ssandri et al., 2018 0me researchers
have also used a mix of traditional methods with newehoas(Blake, Auge, & Sherren, 2017,
Dou, Zhen, De Groot, Du, & Yu, 201More recently social media, including visual content, have
been used in this conteff. Chen, Caesemaecker, Rahman, & Sherren, 2020; Y. Chen et al
2019)

Working with visual data requires different considerations than textual \Gta visual
materials, important elements include content, composition, the context of production and
publication, as well as how it is recieved (Albers & James, 1988 cited by Stepchenkova & Zhan,
2013, Christmann, 2008)Most existing visual analysis methodsnoot emphasize all of these
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components simultaneously (Tal@e(Christmann, 2008)Scholars tend to focus on the content

of the photo and/or composition (how contents are combined), and they interpret them from two
different perspectives: literal (assuming there is no hidden meaning) or metap(toyiog to
understand any hidden meaniri§tepchenkova & Zhan, 2013Jhese options shape the typical
analytic methods used (Talfg

Table2. Methods of photo analysis

Element of Visuals Perspectives

Methods | Content | Composition| Context How Literal Metaphorical
Received

Content v v
Analysis
Thematic v v v
Analysis
Semiotic v v v v
Analysis
Iconography v v v v v
/Iconology

(adapted fronChristmann, 2008; Stepchenkova & Zhan, 2013)

To understand the meanings associated with phstb®jars have used varied methods.
Some scholars use content analy§lss is a quantitive approach to identify any patterns behind
pictorial materiés by counting the frequency of visual attribubeghe data(Hsieh & Shannon,

2005; Lian & Yu, 2017) and sometimes recording their -aocurrence and clustering
(Stepchenkova & Zhan, 2013)nother way to analyze visual data is thematic analysise-
Calverley & Grieve, 2018; Shanahan, Brennan, & House, 2@i9hichresearcherassign and
aggregate codes into conceptual themes across the entire visu@Brdata & Clarke, 2006;
Langmann & Pick, 2017Howeverwith this meéhod deep interpretation of social media images

is difficult because it usually involves large numbers of ph{dsnahan et al., 2019 nother
analyss approach is semiotic analysis which treats photos as a whole entity, in which content and
composition of the image play an important r@@hristmann, 2008)Researchers interpret the
literal signs (elements) and hidden meanifidanter, 2016) something typically unable to be
done by cultural outsidef(eangmann & Pick, 2017, p. 113imilarly, iconography/iconology is
another approach particularly used when photos lack accompanying text to convey the
phot ogr ap h e (Dfamville, 2048) Ehis inéthmabears certain similarities wemiotic

analysis in terms of seeking beyond the literal meaoimgsuals; however, it moves a step further
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113

and uses
(Langmann & Pick, 2017, p. 81 A high degree of subjectivit{Stepchenkova & Zhan, 201B3)
associated with semiotic and iconography/iconology analysis.

Recently, scholars who leverage words and phrases in secondary data to study human
culture have coined the term tilomics(Michel et al., 2011; Sherren et al., 201Tp study
human culture, Michel et al., (2011) searched through digital books for changes in the frequency
of particularwords and phrasg essentially doing a content analysis of t€k&dle et al., 2016;
Michel et al., 2011)With the proliferation of visual media, some scholars arguecthatromics
should incorporate images along with text to study human culture (Sherren, Smit, Holmlund,
Parkins, & Chen, 2016). Several studies have used this concept to identifgs€ittated with
the landscapé€Y. Chen et al., 2020; Hale, Cook, & Beltran, 2019; OtdRogas, MartirLopez,
Fagerholm, Bieling, & Plieninger, 201,8hcluding those associated with landscape alteremty
inform decisioamaking. This content analysis approach with photos uses counts of features and
is effective to reveal patterns; manual coding of features can be done with small datasets or
increasingly by using automated methods such as artifiteligence with Big DatgY. Chen et
al., 2021; Langmann & Pick, 20} The difference between this method and thematic analysis is
that in thematic analysis researchers are not required to break photo elements down into categories
(Langmann & Pick, @17) In landscape culturomics, the content categories often sought in photos
cover three of the four dimensions of the landscape perception model of Tayderand Sell
(1987) (excluding the expert paradigmtich is interested in how knowledgeablerd-paries
assess landscapephysical landscape elements (psychophysical paradigm), expressed landscape
values (cognitive paradigm), and activities evident or affordances (experiential par@digm)
Chen et al., 2019)n our research, we build on the conceptudfuromics, using documents from
social media, including pictures and text, that are shared as means of communication, as proxies

for landscape perceptions and values.

Returning to CES, the majority of studies focused on evaluating DE&sent years have
used normonetary methods, either through directly stated preference or indirectly revealed
preference(Cheng et al.,, 2019)Many of these methods involve spatial methodshsas

participatory GIS, but some also draw on social media post images and captions to identify areas

of significant C S. Many such studies use ‘' bi
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assuming that a photo shared is a service delivéeérren et al., 2017)nore qualitative
approaches emerging from the samci alhagdciiesn cienst
manually(Y. Chen et al., 2021)Though some consider only counting irragwords, and so on

as culturomics, we carefully sampled our data and used more qualitative content analysis
approaches on the resulting small data. Compared to all the aforementioned methods of photo

analysis, content analysis is the most replicébtepchenkova & Zhan, 2013)

Images, especially those shared on online platforms, are powerful tools in shaping and

communicating what a good experience i n a
‘“process of s Gottmicet al.,v2819bgthe tcantertt of suth images depicts the
preferences of their photographer as a person who experienced the landscape, spent time selecting
among images, and finally shared them online. ImM@ged social media such as Instagram is
where many peopleshatee i r dai ly | i ves, including how t h
l'ife’, in contrast with pl aodidntedYmGhenleial., 28019 wi t t e
Such platforms are also used by marketers who seek to shape what is seen as a desirable
experience, using the repetition of nietiMotifs are distinctive repeating attributes or features
conveyed visually in images and/or verbally, such as hashtags in cafftibes, Galati, &

Raguseo, 2021; Filieri, Yen, & Yu, 202isual material viewed on social medialso called
projected images tend to be replicated by visitors to the same pléSéspchenkova & Zhan,

2013) At the same time, visitors can create their own image of a place, known as organic images,
which can also be projected, influencing the future potential consumers of thé_piladeCohen,

& Scarles, 2018; Martin, Woodside, & Dehuang, 20@rd hus serving as an important resource

for destination marketing organizations (DM@8)ichaelidou, Siamagka, Moraes, & Micevski,

2013) Moreover, in destination branding contexts that highlight the importance of destination
uniqueness using sense of place nm@@ampelo et al., 2014jesearchers studypergenerated

photos to understand the distinctiveness of a place and inform the marketing of place(&lgntity

Filieri, Yen, et al., 2021; Heikinheimo et al., 201Qther research looks at how destinations
market themselvege.g. Ge & Gretzel, 2019; Lian & Yu, 201 Mut few studies look at both

visitors and marketers as we klere( e.g. Stylidis, Belhassen, & Shani, 20Michaelidou et al.,

2013; Rossi, Barros, Waldechreiner, & Pickering, 2020)
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2.3.METHODS
2.3.1.STUDY AREAS

This stug used wine regions of Niagara, ON and NS which are tourist destinations located
in rural areas. Having varied tourist attractions, including wine routes, the Niagara region draws
more than 13 million tourists from around the world each year (Tourisny, ®N.is the oldest
wine-growing region in Canada, and is we#itablished in the wine industry, accounting for
around70% of all Canadian wine production (Industry Facts, n.d.). ON has severajjmineg
regions, including Niagara Peninsula, Prince BdWw2ounty and Lake Erie North Shore, and Pelee
Island ON Wine Industry Facts Archives, n.d.), but the Niagara region comprises more than 90%
of ON’ s (Ghris Chios Huang, Flaherty, & Khazaei, 2017; Industry Facts, with) 97
wineries (Tourism, n.d.). In contrast, NS, with around twenty wineriest in the Annapolis
Valley, is one of the emerging vineyard regions in Car{ddatzi & Mcsweeney, 2019 2015,
the NS wine industry had an overall economic impact of $218.4 million and wineries brought
approximately 112,000 tourists into the reg{®merman & Eyler, 2017)Although NS is only
the fourth most important wirgrowing region in CanadéRimerman & Eyler, 2017)it
considerably contributes to the provinae’ s ec
contexts and the different stages of wine industry development, the study areas provide a useful

comparison.

2.3.2. DATA SOURCE

Instagram has become a powerful source of data for social research for several reasons.
This online platform encourages its users to share their everyday rather than extraordinary
experiencegY. Chen et al., 2021)Comparing Flickr, Twitter, and Instagram as phsharing
platforms, Instagram possesses the highest number of(jpestsanen et al., 201 7¢iven its rate
of posting (995 photos per second)(Aslam, 2021), researchers have access to a large amount of
material, which isalso costeffective (Y. Chen et al., 2018; Matteucci, 2013dditionally, it
allows researchers to identify geographic locations of posts using geotags that can be linked to the
posts. Furthermordnstagram has facilitated hashtags since January 2011 (Kolowich Cox, 2014),
and these hashtags are being increasingly used to annotate ifRegesa, Interdonato, &
Tagarelli, 2014; Giannoulakis & Tsapatsoulis, 2Q01@hich can help researchers to better
understand the contents of and intentions behind photographs. A recent study illustrated that 66%
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of the hashtags used with each post are meaningfully descriptive of the image content

(Giannoulakis & Tsapatsoulis, 2016&yhich supports our use of both text and image.

Despite these advantages, there are also drawbacks associated with using social media in research.
Research with online platforms has recently becamee challenging due to the retirement of

PI's in recent Py eargse.” Thhaes “bpecesnt coined to em
challenges of social media research by highlighting-serhping approaches using thpdrty
applications and the consequescof violating the terms of use in doing @e&reelon, 2018;
McCrowYoung, 2020) Some researchers argue that social media data are biased and are often
skewed towards a very small poopon of the population, and thus are not representative of the
whole populatior(Zagheni & Weber, 2015Forinstance, Instagram is more likely to be used by
younger individualgY. Chen et al., 2019)Furthermore, duplicate posts and repeat posts from
single users can bias Instagram data. Researchers can also find it challenging to balance privacy
and copyright concerns. To address the privacy issuesiassbavith Instagram data, some
scholars anonymize data and blur images before publishing their ffddi@sow-Young, 2020)
However, these approaches can violate the exclusive right of the creator. In contrast, copyright can
be protected by giving credib tdata generato&’. Chen et al., 2018)whichcan in turn violate
us er s’ (ShragaghaaCoryeia, & Di Minin, 2021)o avoid these issues, Sherren et al. (2017)
recently advocated the use of collage to convey the aggregate experiences in a place, illustrating
themes within the data by digitally combining posted images in ways that individual photographs

are not longeidentifiable. We pilot this approach in this paper.

2.33. DATA COLLECTION AND FILTERING

common approach of <collecting data from
hashtaggDorfman, Vaca, Mahmood, Fine, & Schierle, 2018; LaMarre & Rice, 2017; Moreno,
Ton, Selkie, & Evans, 201@&nd geotag$Y. Chen et al., 2018, 2019; FiguerdHaro & Tang,
2017; Martinez Pastur, Peri, Lencinas, Gatdtaente, & MartinLopez, 2016) Hashtags are
met adata tags, which are t he fgDaefpoux Sobrébi, & #” wi
Naderi, 2019pnd are mostly used by researchers to identify specific topics unlikageevhich
are used to target specific geographic locations. However, geotagstahe only indicators of
geographical locations. A recent study has categorized hashtags into geographical hashtags and
content hashtag®avarpour et al., 2019Thus, researchers have more than one option when the
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geographical location of a study is the focus, and a geographical hashtag may be mbferusefu
studying a diffuse place, like a wine region, than specific geotags would allow for. Combining a
topic and geography leads also to a hashtag solution, because social media scraping tools will only
typically accept one argument (geotag or hashtag)lliéstration of this is a recent study using
#iLoveLondon to collect usegenerated posts on Instagram to study destination(foNexi, Yen,

et al., 2021) Selecting an appropriate hashtag can be challenging, however, due to variations in
language uséX. Chen, Vorvoreanu, & Madhavan, 2014)h our study, we examined many

di fferent hashtags that wer e sanddhe wg@ctthooughth® f b o1
publicly available posts on Instagram, (e.g. #nhovascotiawinecountry, #novascotiawine, #nswine,
#novascotiawines, #novascotiawineries, #winesofnovascotia, #niagarawine, #niagarawineries,
#niagarawinery). We selected the most paptashtags for each region, which had the highest
numbers of posts#nswine and #niagarawine. Using Instagram scraper which is a conrfimand

tool written in Python, we collected all the #nswine and #niagarawine posts uploaded until March

2020 which wes 8108 posts and 22190 posts, respectively.

The metadata extracted by the Instagram scraper stored in JSON files was then converted
to .XLS format (https://jsomwsv.com/). This file included links to photos, number of likes, user id,
hashtags, captionsna publication dates. Weitially selected posts uploaded in 2019, avoiding
the COVID pandemic, and developed a sampling regime by using a random selection tool in Excel
(Fig. 4). There are two main groups of relevant Instagram posters tagged with #mswine
#niagarawine-industry insiders and vineyard accounts (hereon in, marketers) post about products
and experiences they offer, and visitors share their experiences with those\Whragsed to use
a total of 200 photos, half for NS and half for ONwdfich 50 photos were from visitors and 50
from marketers, a reasonable number for such qualitative stdiegShen et al., 2020)We
collected the first 100 relevant randomly selected photos of marketers and visitors for each case.
To understand to whiajroup the posts belong, we visited their profile. This process also involved
filtering since the data was nojsgontaining many posts not related to winery landscapes. We
excluded videos, selfies, posts using the album feature of multiple picturegpastsr Because
of our interest in ES, we also excluded phatbshich less than half comprised landscape or that
did not seem to be taken at a vineyard. In the NS case study, we could only find 26 visitor photos

uploaded in 2019 that met our criteria. féach 50 photos, the same random process was used for
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photos of 2018. If there were multiple phofosm a oneimage post, we chose the bigger photo
and when they were the same size, we captured the first photo. Then we created a PDF version of

each postand finally imported them into NVivo 12 for coding process.

IBSiEq R Manually screened 6,994 gh gests (ol
posts : marketers and
posts in ON & 3,606 e
collected by Bete i NG 26 Visitors)-
#nswine P 2019
(8,108 posts) Exclude: 24 posts
« Videos Visitors)-2018

Random
Number
generator

+ Multiple photos
+ Non-landscape
Photos

Content Statistical
Analysis Analysis

+ Photos not showing

Instagram . : 100 posts (50
wine or vineyards

posts marketers and

collected by 50 Visitors)

#niagarawine
(22,190 posts)

Figure5. The steps undertaken for data collection, filtering, and analysis.

2.34. DATA ANALYSIS

According to Banks (2018) photo analysis requinegstigation of both internal narratives
and external narratives. Internal narratives include what is explicitly shown, typically implemented
as content analysis of features or motifs. External narratives are more associated with each
phot ogr a pohteempho®, whait prawstice it is associated with, which can be identified with
the help of captions and hashtags. The coding strategy used for this study was a hybrid of deductive
and inductive approaches to content analfiis & Kyngas, 2008; Kyngas & Kaakinen, 2020)
drawing on text and photo content. The visual features and motifs were coded inductively from
photos, using captions to help with interpretation. We then investigated capttbhashtags in
detail to code CESs deductively as categorized in the Millennium Ecosystem Assessment
(Millennium Ecosystem Assessment, 2005), typically identifying subcategories inductively (Table
3). The categories included recreation and ecotourism (when landscapes afford tourism and
recreation), sense of place (foster belonging and attachment), aesthetic value (show great beauty),
social relation (serve as meeting spots for people), educational fgaovide opportunities for
research and study), inspirational values (inspire artem@adivity), spiritual and religious value

(embody spiritual and religious values), and cultural heritage value (host cultural and historical
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values).We found subategories within the recreation and ecotourism category, including tourism,
wine tasting, events, and physical activities. Additionally, subcategories of sense of place were
identified, including sense of belonging (people feel they fit in a place),rteopsumption (TC;
people eat and drink local products of landscapes), teroduction (TP; landscapes are an
environment to grow and create products/food/drinks), and a related categorywamandg)
(landscapes enable people the satisfaction of ctingpand winning an award, in this case for

their wine).

Table3. Coding themes and their verbal and visual indicators.

CES Sub- Textual Indicators
Categories
Recreation & Tourism #explorenovascotia, #tourism, #discovernovascotia,
Ecotourism #visitniagara#winerytour, #winetravel, and so on.
WineTasting # i netasting, “great | itt
Activities #biketour #Winewanderlust, strolijoga, #picnic, hike, a
goodhorse.
Events #winerywedding, #event, Tickets, festival, #icewinefestivi
Movie nights, and so on.
Sense of Place Terroir- #drinklocal, #localvore, #coolclimatewine, #dineinthevine

Consumption and so on.

Terroir- #harvest2019, saline aroma that characterizes the viney:
Production  #viticulture, and so on.

Sense ot #Valleygirl, #nslocal, #supportlocal, #Haligonian
belonging #athomeinhalifax, #novascotialife#canadasworld

#eastcoastlife, #homesweethome, #hatnalleylife,
#mywinecountry and so on.

Award Award winning, international (wine) superstars.
winning
Aesthetic _ beautiful view, paradise calling, #beautifulnovascotia,
Value AMAZING view, #scenery, poetic landscape,
#nofilter, and so on.
Social _ #famjam, Friends, Making a free phone ¢abm the phone
Relation booth located in the Lucketineyard] festival,

#drinkingwithfriends, #createcommune, company
communities and supporters, #travelingtogether, and so «

Educational _ Classroom, #school, #learning, #fieldtrip, learning, Today

Values guestion, stories from the winemaker, article.

Inspirational _ #winephotography, #landscapephotography,

Value #naturephotography, #photooftheday, #picoftheday, and
on.
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Spiritual & _ #hiscreation
Religious

Cultural _ #acadian #tradition
Heritage

Value

Next we treated the results of the above content analysis to Multiple Correspondence
Analysis (MCA) to understand the overall underlying patterns between region, stakeholder,
feature/motif and CE$Y. Chen et al., 2020; Oterdgozas et al., 2018; Plieninger et 2013)

We used MCA foseverareasonsFirst, MCA has application tovaide range of fields, including

human behaviaresearcl{Khangar & Kamalja, 2017)n addition, an MCA biplot provides a clear,
easily comprehensible visual(iCeytliaomn «fi ©he &
2021) Moreover, compared to other statistical methods which investigate the pairwise correlation
between two variables, suchasGhquar ed Tests with categorical
with continuous dataMCA allows researchers to find multivariate interrelationships between
categorical variable$Abdi & Valentin, 2007) for which datashould be classified in binary
categories. Furthermore, MCA is a distributioee method(Ganiere, Chern, & Hahn, 2006)

which converts qualitative data into quantitative measunésneso that we can gain a better
understanding of how the variables are organiZedprepare the data for MCA we removed
extremely common and uncommon codes, including motifs and CESs, and only selected those
with frequency from 10% to 85% in our datagiire 5. This data cleaning process was carried

out to avoid excessive homogeneity in the dataset.

Finally, because the MCA only shows the first two dimensions of the variables'
relationships, and it does not give us any distinctive groups such as esnaith similar
characteristics, another step was necessary. Thus, we carried out a Hierarchal Cluster Analysis
(HCA) on the MCA results to identify bundles of CES and m@Efgeninger et al., 2013) which
each cluster included observations that tend toamur in photogBejaei, Cliff, & Singh, 202Q)

The numler of clusters was limited to a maximum of five since the fivet dimensions explain
maximum variability and their eigenvalues are more thae RStudio 1.4.1106RStudio Team,
2021)andthree packages, includirthe FactoMineR(Le, Josse, & Husson, 2008he ggplot2
(Wickham, 2008) andthe ggrepel(GitHub - Slowkow/Ggrepel: Repel Overlapping Text Labels

Away from Each Other., 2021)vere used for these statistical techniques. Our data was also
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divided by the location of the study sites to better understand the CES and motifs of different
landscape contexts.

Frequency of Variables
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Figure6. The frequency distribution of CESs amatifs within our dataset.
2.4, RESULTS

CES classes have already been described above, coded using a mix of deductive (category)
and inductive (subcategory) modes. Motifs were coded inductively and grouped later into five
categories (Fjure 6, including wine consumption, wine production, natural, fmade, and
people. These two sets of codes, representing external and internal photo narratives respectively,

are discussed in detail in the following, comparing their prevalence across theitdyastas,
before describing the bundles that emerged through statistical analysis.
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Figure7. Culturalecosystenservices (CESs) and maotifs identified through marketers and visitors
experience across the case studies.

The X-axisindicates the number of posts mentioning motifs/CESs.
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2.4.1.DATA DESCRIPTIONS OF MOTIFS AND CESS

Content analysis indicates that the features or motifs were quite similar between the
regions: the most frequently photographed motifs include linear \kpgetree, and grass (@@tire
6). However, there are some differences related to geography and marki&ipigotos include
more body of water, mountain/hill, Canadian flag and specific branding material (e.g. Luckett
Vineyard’s phone box) . Geographically, S 0me
variety in biophysical landscapes tiaN. However, thggresence of people and road/path/parking
were more common i@N. A possible explanation is that the Niagara wine region is nearer a large
city (Toronto) and unsurprisingly is more developed in its transportation system, allowing it to
attract more touristthanNS. To showcase the experience of the most common motif, linear vines,
we used a collage visualization that combines this popular feature from 16 different photos in NS
(Figure 7). The geometry of these parallel lines, more than the grapes hamgihgm, seem to

be a particularly iconic element of a vineyard Instagram posting.

d

Figure8. Collage representation of linear vine motifs basedéw i neyar d users’ exper.
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In terms of external narratives (Tablg four CES dominate, including recreation and
ecotourism (NS=92and ON=98), sense of place (NS=74 and ON=42), aesthetic value (NS=44
and ON=22), and social relation (NS=40 and ON=24hong the sukcategories of recreation
and ecotourism, tourism is morenamon in NS (1.4 times more than ON, with textual indicators
such as #visitniagara, #winerytour, and #winetravel) and wine tasting is highest among marketers
in NS (1.9 times more than visitors, with captions including for example #Winetasting, tasting,
and“ gr eat Il i ttl e t anweddings,grioyie.watchingg and sthesfestivals, with
captions including #winerywedding, #event, Tickets, #icewinefestival, and Movie nights, were not

frequent in any cases except for marketers in ON.

Table4. Culturalecosystenservices (CESs) identified through marketer and visitor experience across the
case studies.

Cultural Sub- Nova Scotia Ontario
Ecosystem Categorie Visitors Marketers Total Visitors Marketers Total
Services S
Recreation & Tourism 24 27 51 19 17 36
Ecotourism Wine 10 19 29 16 15 31
Tasting
Activities 5 4 9 8 6 14
Events 0 3 3 3 14 17
Sense of Place TC 10 29 39 5 10 15
TP 3 18 21 7 15 22
Senseof 5 2 7 0 4 4
belonging
Award 1 6 7 0 1 1
winning
Aesthetic Value N/A 22 20 42 9 13 22
Social Relation N/A 24 16 40 15 9 24
Educational N/A 3 2 5 0 3 3
Value
Inspirational N/A 3 2 5 1 2 3
Value
Spiritual & N/A 1 0 1 1 0 1
religious
Cultural 0 2 2 0 0 0

Heritage Value

1 The sum of the category could be more than a hundred because subcategories that are being counted are not
mutually exclusive.
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Within CES, sense of place had complex expressions. Subcategories identified inductively
within the overarching category included terroir, award winning, and sense of belonging (Table
3). In addition,terroir has two sugategories, including TC and TP. Was coded most often
among sense of place soategories and was more common in NS posts, but in both regions was
more common among marketers (TaW)e possibly because it is used to market wiglated
products. TP was also more common among marketsts,pbut equally represented across
regions. The enjoyment of producing and consuming wine in the regions shows that industry
insiders are using terroir tourism strategies to sell the place and products.

Sense of belonging emerged within our dataset hatthtags such as #homslocal,
#Valleygirl (referring to the Annapolis Valley where most NS vineyards are based) and so on
(NS=7 and ON=4). Although sense of belonging was not as comnterrais categories, it was
more common among visitors in NS buarketers in ON. This might be because ON is more
likely to attract international tourists than NS region, but it is difficult to draw many conclusions
with relatively smalninimwmbaearhe.meTlene’ragwear dvhen
of pridebecause a specific vineyard has won an award; it was more common among marketers in
NS (NS=7 and ON=1), probably because marketers want to highlight their achievements more

than visitors and because NS is an emergiimg region compared to ON.

Aestheticvalue and social relation CES were considerably more commonly coded in NS.
Although aesthetic value was mentioned approximately equally by different stakeholders, social
relation was more common among Vvisitors in both regions, unsurprising as visitiggrdses
not something often done alone.
2.4.2.CESAND MOTIF ASSOCIATION®ND BUNDLESDIFFER BY STAKEHOLDER,

REGIONS, AND TERROIR COMPONENT
The MCA revealed stakeholder and regional differelné€3ES and motif¢Figure 8). Marketers

were mordikely to photograph vineyards for TP, while visitors were more likely to photograph
vineyards for wine tasting, tourism, wine glasses, people, social relations, TC, grass, aesthetic
values, and buildings. Regional differences emerged where NS posts weeeassociated with
aesthetic valu® trees, buildings, TC, water boks mountairs, fields and tourism, whereas ON

was more associated withqge TP, social relatiog) wine glases and activites (horse riding,

dog walking, walking, and yoga).
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Figure9. MCA Plots of the association between variables in the case studies

(A: Activity, AV: Aesthetic value, B: Building, F: Field, G: Grassland , K: Mountain , MV: Marketers, N:
Tree, O: Water Bodies, S: Wine Glass, SR: Social Relal: Tourism, TC: TerrolConsumption, TP:
Terroir-Production, WT: WineTasting, X: Person).

MCA provides a snapshot of variable associations in only two dimensions @igure
diagram a to d in the AppendR), so deeper insights into thmindles was obtained by the
outcomes of the cluster analysis (lig9). Based on the overall model of all 200 images, out of
the first eight dimensions of the MCA with 54.4 % cumulative percentage of va(ibalskes S2
in the appendiB), three clusteraere identifiedFigure9). Cluster 1 was associated with the NS
region. It was strongly characterized by the presence of varied biophysical landscape attributes,
including water boms fields, and mountais with 87.1%,87%, and 88% observations,
respedvely (based on withirtluster characteristics available in tab®6 in the appendiB).
Cluster 2 was characterised by the production of wine (68.20%) ifT@Me S5 in the appendix)
Cluster 3 is not associated with either regions or terroir dimendgibese is no significant negative
associations between stakeholders in this cluster, although 40% are \(iB#blks S4 in the
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appendix) This cluster is mainly characterised by pebp#ateractions maintained through
activities such as walking, tourism, and wine tasting. The overall data ditiamwany significant
distinctions among stakeholders. This may reinforce that there is a reproduction of the same visuals
among visitors and migeters.Separate MCA and HCA models for each stakeholder type and
region are available in the appendix for those whbald like furtherdetail,but we will not address

these models here (See apperighix

]

Ontario, Terroir
Production Social
Relation,

People,
Tourism,

Visitors,
Wine

Glasses,
Walking

Height

il

Figurel0. Cluster Dentbgrams of the association between variables in the case studies based on all data.

Note colours of clusters are randomly assigned. Bold text indicates important variables for the purposes of
this paper.

Regarding th@veralldiagram terroir dimensions were distinct. Similarly, the study areas
were always in different clusterBhe ON region focused on tipeoduction aspects of terroir while
NS advertised the consumption aspects, perhaps because of the relative maturity of the industry in
ON, and thus the maturity of their terroir and related knowledge. Moreover, NS highlighted social
relations a variety of biophysical landscape attribaad consuming wine. However, visitors and

marketers bore more similarities than their nudrdiferences
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2.5. DISCUSSION

This study was designed to highlight the cultural values and visual motifs of rural
landscapes in the context of wine amenity regions. We used landscapedosts from ON and
NS wine regions made by industry insiders (marketers)vasitbrs, and appliednultivariate
statistical tools to establish clusters or bundles of motifs and CES. This helps us to understand the
dynamicsof amenity landscape transitions for those implicated in it, but leaves aside the
implications for the wider ¢st communies which should be the focus of future wdalvert,
Smit, Wassmansdorf, & Smithers, 2021)

We found that vineyard experiences are conlb@sed and vary slightly in different
geographical settings, but that there are some iconic motifs such as linear vines that dominate
Instagram posts of that experiendanishing points, in our casgeated by extending parallel
linear vines in vineyardsreconsideredo beone of the important aesthegtementwf a photo
in photography literatur@_ee, Hong, Kang, & Lee, 201%Which are proven to attractattention
(Borji, Feng, & Lu, 2016; Ueda, Kamakura, & Saiki, 201This can explain the gvalence of
linear vines in photos rather thphotos ofthe grape itself. Thushe geometry of linear vines is

appealing to vineyard users regardless of which group of stakeholders they belong to.

More established wine regions like Niagara had more focus on the production of wine,
while emerging wine settings |i e NS had more
Maintenance ofhevalues and motifsnostappreciated by rural landscapeets is a key factor in
achieving success for further rural development. We discuss our key findings in what follows along
three different dimensiongerroir as a hybrid ES, CESs across regions, and stakelsolder
experience and portrayals of wine region¥hroughout the noisiness of social media data is

evidenced as a source of uncertainty as well as insight.

2.5.1.TERROIR AS A HYBRID ES

Reflecting on the existing ES framework, we find that there is a conceptual gap in terms of
characterizing sense of place in vineyards. In our resah®jr, sense of belonging, and award
winning were classified under sense of place in the CES frameWukindicated that the sense
of place concept is complex in vineyardghen we encounterdthshtag such as #drinklocal and
#drinknovascotia, we realized that the existing CES framework does not include a cultural service

that has a foodnd drinkcompaent. e extend the idea of sense of
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meaning the taste that peoplbtain because of theoil, topography, weather and skills of the
peoplewhere the foods originated Terroir convey the idea that the person thgithe foodor

drink belongs andhatconsuming or producinigjis a distinct experience as a restitthe concept

of ES, foods are considered provisioning services. However, in our study it has nothing to do with

the nutrientsparticularly the wine beverage itself

In the existing framework, sense of place is when landscape users feel they belong to the
place. However, vineyard landscape users also feel the wine belongs to the place and they engage
with the product in the place in different ways, to consuragdtassociated local products, and to
do so with otherswhich also providethem with a separate experience In additiorhoth terroir
consumption and terroir productiotgrroir is about connection between people in the place or

between people and pedhus,in this sensgerroir is also a relational value.

Based on the literatu@ampelo et al., 2014; Tresidder, 2015; Van Leeuwen & Seguin,
2006)and our findingsterroir seems to be the entanglement of provisioning (wine, food), cultural
(aesthat), and relational (the good life) services (Hig 10). Although our methodological
approach did not allow us to confirm whether all the dimensiotex@fir sit at the intersection of
the aforementioned categories, it did show us that it hasdistorct dimensions (see next

paragraph). It is necessary, however, to flesh out this concept further in future studies.
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Figure1ll. Conceptualllustration of ES in relation to ES framework

Our results revealed thagrroir includes two distinct componemtsTC and TP- and
stakeholders engaged with them in different ways. TC was at the intersection ,afezE8nal
values,and provisioning serices; for instance, significant associations between waséng
aesthetic valuesocial relationand TC were found inth@mar et e r s (FiguselSBdntine d e |
appendi). This represents the experience of consuming wittefamily and friendsn abeautiful
place where the wine wasoducedHowever, TP wasssociatedn our datasetvith ON only.

The different stage of the maturity of these wine regions may affect the way theynaesing
terroir dimersions. For instance, because tiagara region is wekstablishedIt maythus focus
moreon the production aspect of the wines. However, NS is an emerging wine region a&ad need

to showtheir product beingnjoyed

Stakeholders in either place were not necessarily associated withtid>dlustering but
there are indications of advertising being done around TP. For instance, we found that the terroir
dimensions of sense of place were mentioned more by industry insiders than visitors. This is a
common type of marketing strategy basedemoir to attract visitors and sell products in travel
destinationg(Charters & Spielmann, 2014; Marlowe & Lee, 2018¥ing the terroir ancept
through local products, marketers try to transfer the sense of belonging of the residents to visitors
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(Marlowe & Lee, 2018)This finding aligns with research statitigat today the aesthetic and
experiental aspects of wine tourism images are more highlighted rather than production aspects,

as was the case in earlier wine tourism pracij¢éiiams, 2001)

2.5.2.NSAND ON EXPERIENCE AND PORTRAYAL OF WINE REGEON

Despite the fact thaiecreation anécotourism value were not significantly associated with
any particular region in general, th@revalence in both regions indicated that ecotourism and
recreation servicesave an integral part of wine regiof®urism is the most frequent subcategory
of ecotourism and recreaticcoded displayng no specific preference for a specific type of
tourism, underlining that tourism was associated with the wine industry as wétleagaurism
related settings in the regiohtter tourism, wine tasting was the most frequently subcategory of
ecotourism and recreation. These two findings were in line with findings from another study
indicating that wine tours and wine tasting wererttust important motivations of tourigiSohen
& Ben-Nun, 2009) which explains why we also see thiakhge particularlyamong marketers

seeking to attract them.

A vineyard landscape with more biophysical elements tends to have more aesthetic value

based on this analysi©ur initial analysis showed that landscape users in NS more frequently
captioned asthetic values than landscape users in DNbur cluster analysis also aesthetic value
is clustered with NS (Overal cluster analysis). This can be explained by the distinct geographic
differences between these regions that translate into diveese natual motifs in the NS
landscape, including mountains/hills and water bodies. Our results align with previous studies
which stated that homogenous landscape is less appreciated by stakeholders than landscapes that
includes mountain§Gosal & Ziv, 2020)and water bodiefPefia, CasadArzuaga, & Onaindia,
2015; Van Anten, Van Berkel, Meentemeyer, Smith, Tieskens, & Verburg, 20h6é)iscapes
with varied topography are more visually appealing to landscape Geenpared to ON, coastal
NS has a wider variety of biophysical elements, which explains why a corredaisted between
aesthetic valugand NS.

Visiting vineyards is a social experience. According to our data set, vineyard visits are
often conducted in groups and the prevalence of social relation values as well as the presence of

people in photos revealithtendency. Social relations are mainte d i n vi neyards

mostly by people enging in consuming wine when photos show wine glasses and are captioned
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aswine tasting- as well as physical activities, including, walking, biking, and yoga.fiddings
confirm a study indicating that social relation delivery in green space is sigificantly correlated to
recreational activitiegs well asaesthetic valuegXin, Sylvie, Luyuan, & Pieter, 2020Such
findings have implications for successfiheyard development and marketing.

Lucket vineyard inNS has a particularly effectivenotif of vineyard marketing. Lucket’ s
Englishstyle phone boxs located admist the linear vinaadallows visitors to make free phone
callsto anywhere across Canadiae owner began his Canadian food industry career as a famously
Cockney markeseller in Saint John, NB, so the phone box is connected to his personal brand and
thus reads as authentithe phor box motif also adorns some ofu ¢ @dpular wines, for
instance Phone Box Redespite being located in only one winery and being only one
distinguishing motifpothin terms of color and also identity, many visitors captured them in their
photos. Tis shows the successful marketing of the vineyard owners, and can be applied in future
amentitybased marketing. It does not only possess a distppearance but also gsAhe visitor
anaddedexperience of socializingith those not physically presemn placebranding liergure
this isa successful practice sindgds distinguishablgGovers, 2013and thus can be engraved in

Vi sitors memory.

2.5.3.STAKEHOLDER EXPERIENCE ANPORTRAYAL OF WINE REGIONS

More similarities than differences between
in our study. The frequency tab(€able 4)and Figuire 6 show that the stakeholders bear many
similariries in displaying natural featuresppuction features, consumption featuresxcept for
wine bottles which are more frequent among marketésarism, activities, and aesthetic values.
Also, in the overdl model marketersand visitors are not disict. Such findings might show a
“hermemcewircl e” bet ween gRyanj2002,tpp. 86§shavimgitheo r g a n i
recursiveness of marketer and visitor experisiffigure 11). Based on this idea, visitors go to a
place and take a photo similar to the one they have seen previously in marketeting materials.
Therefore, tourism organizations should generate their online contents consistent with tourists
generated content in ondé be successfulXiang & Gretzel, 201Q)and—as evidenced by

u c sehiome’box-provide readymade focal points for such photos
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On the other hand, there are some differences between these groups of interests. Marketers
lessoftenhighlight the man made featureisicluding building, branding materials, ari€anadian
flag. Compared to visitors, marketers also femguentlydisplaypeople and social relatierOther
differences emergeshowingmarketers focus on events, wine tasting, TC, and TP more frequently
than visitors, which are some aspects that help marketethes@theyard experience.

Our content analysis showed just ewf consumption features iheir posts Previous
studies showed t hat , —manketingnnthtergls cogsumptios featuees s ’ p
were frequently identifiedsuch as wine bottles wine regionsand knives as well as glasses for
liquids in faod tourism regiongGaulttier, 2006 cited by Hervé et al., 202Ervé et al., 2020)
which is not consistent with our study. In terms of CESs, Winkler & Nicholas (20069, using
Q method that marketers ngt appreciate tangible ES like production and -noerketersmost
appreciate intangible values of vineyard landscajpésis not, however, confirmed in our study.

Visitors, in contrast with marketers, have a rich and varied mode of engaging with
vineyards.Social relatios and the presence of people are the most important differbattesen
visitors and marketers based on the content analysis. Brcépe presence of more wine bottles,
events, and wine tasting values in marketatg all the other mots and values are either

approximately the same or more frequent in vigitaa Given the fact that onlyucketvineyard
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has the branding materiamidstthe vineswhich are the most photographed mgtiifer greater
presence in visitor phasoeveals tie sucess ofthatwi ner y’ s mar erediEmgbsh st r at
“p honkPk bbeacsignificant contrast witthe surroundingandscape and the uniqueness of
it attracs human eyes and thus tourists.

Tourismin manmade landscapes &ppealing. It igmportant to take into account that

linear vines are a completely marade landscape setting which is domisatenostall photos.

In addition,marma de f eatures i ncl udi n gostsrainfdrcdditheédpast ap p e
that natural attractivenesvas not the main reason for tourists to visit vineyards. Although it is
believed that wilderness and naturalness are of importance in visiting ruralbacasnsidering

them “beauti ful ,” -madefeamiresiaddyandsdamesvdelivathisda valuena n
Natural resources that are not used by humans may result in declining ES pro@distaoraga

& Shimada, 2018) reflecting that ecologically and economically, preserving -made
landscapgcould be more valuable in some contexts. This will have implicafionfurther rural

development in wine amenity regions.

2.5.4.SOCIAL MEDIA CHALLENGES

When researchers use social media data, ethical, privacy, and copyright concerns arise, and
yet there is no universal agreement on how to manage such (¥suésen et al., 2021)The
innovative collage approach in this study resolves sortteséissues busing social media data.
Collage preverstresearchers from violating Instagram usgrgvacy by not disclosing users
names and identifiable photo contents that makeonvey the popularity of particular motitnd
the copyright also is protected thghuthe delivery of a new version of visulization. However,
there is still an ethical question concerning the use of such data for the purpose of research, because
some researchers believe still there is a need to gain consent fromRepans Barnwell, &
Barbosa Neves, 2020as theydo with conventional methods. There is a némdconsensus on

this issue.

Despite being a promising tool, social media bame limitations. First, with a rapid
change in social media content, we may expect a different result from future studies. Thus, it is
important that future researcBexamine similar studies with different dataséiiso, considering
all the limitatiors embedded in Instagram data, including demographic bfaseéshen et al.,

2018; Sherren et al., 201 'big data must not replace conventional methodology. Ratieetwo
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methodscancomplement each othand be need to translate key insigt8kerren et al., 2017)
In addition, we may not have included hashtags with a comprehensive representation of the data

uploaded on Instagram, as some hashtags may also be created and used by cedaumssgse

2.6. CONCLUSIONS

With the rapid speed of rural development for tenriactivities, it is ess#ial for decision
ma ers to under st ansdvithilandddape. Ainang kthe rural eregs éhatiare n c e
attractingincreasingtourists in Canada are vineyartts.this exploratory study, we sought to
identify the CESs andsual motifs associated with the landscape of vineyar@\NiandNS from

two perspectivesjsineyardmarketers, and visitors.

The first contribution of this research is in the context of ES framewoekemre found a
gap. Among CEShecategoy of sensef place in vineyards lsalifferent dimensions, including,
terroir, sense of belonging, and award winni@gr Instagram results suggest thatoir has two
diffferent dimensions, TC and TP, which remain much more important for those who are
producing ananarketing vineyards than those visiting thdine most frequentiymentioned CES
identified in our studies are not limited to recreation and aestheties/blt also include social
relation and sense tkelongingdimensions neglected in maoyher CES studiegCheng et al.,
2019) In addition, vineyards in NS are emerging vineyadd were appreciated for aesthetic
values and TC, and the presence ofedhbiophysical elements in NS accounts for the popularity
of aesthetic values in this region. On the other hand, vineyards in ON, -astadilished wine
region,arecharactrized by TP. Thus, our findings indicated that values and motifs are context
baed and may vary region to regiddespite these nuanced differences, there were a lot striking
similarities in many values and visual motifs between visitors and markiesssupportinghe
recursiveprocess of destination images. However, we also fabatdvisitor engagement with
vineyards is much more varied than that of marketebvisitors highlight the importance of
social relation®verterroir. Moreover, an innovative method of visualizing content from publicly
accessible social media sites wamployed in this study, taking into consideration the issues
involving privacy as well as copyrightiowever, the ethical issues are yet to be solved and need

more investigations.

This study haseveral implication$or the future planning and decisiomeking of amenity wine

regions First, theoretically, we found that a gap exists in the ecosystem services (ES) framework
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around terroir. This should be considered by those working in similar amenity landandpes
applied in similar contexts. Additionallyecursiveness of organic and projectected images provide
marketers with a valuable opportunity to sell their experi@sceuch as their win®y simply
displaying wine bottles they can market their pradulcowever they should payoreattention to

the fact thatvisitors portray more social relation than tern@tated motifs and values. According

to this study, decision makers should not only include the voices of all stakeholders, but also
research &h context separately and propose contpécific scenarios for further development
and planning program$&ocial mediacan be a useful tool in tourism management practices,
however, esearchers should use such methods in conjunctioncauittentional methods in the

future due to the hashag search ésad demographic biasembedded within our dataset.
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CHAPTER 3: PAIRING WINE AND RENEWABLE ENERGY: A SALENCE MAPPING
APPROACH TO UNDERSTANDING THE VISUAL IMPACT OF WIND AND SOLAR
INFRASTRUCTURE IN CANADIAN VINEYARD LANDSCAPES

Briefly: Through an innovative method based on social media, photo editing and saliency maps,
this study has shown that there is a possibility to integrate Renewable Energy (RE) into amenity

vineyards | andscapes.

3.1.INTRODUCTION

Shifts toward renewablkenergy(RE) are ongoing globally to lower greenhouse gas (GHG)
emissiongPanwar, Kaushik, & Kothari, 2011; Sims, 20@4#y to maintain energy securiiany
countries alng with Canada signed thearis Agreement to restrict the rise in global average
temperature (Environmeand Climate Chang€anada, 2020). Working towards Paris targets, as
well as energy security and diversifying sources of en@rgientine, 2011)Canada is trying to
decreasdéts dependence on fossil fuels and concentrate on generating energy from green sources.
In Canada, electricity generation through renewable sources has increased by 18% between 2010
and 2017, with the highest increases among solar and wind energy (Natuatd@esCanada,
2019). Landscapes with RE are different from the fossilpoglered landscapes to which many
individuals are accustomed. While fossil fuel reserves are invisible and located underground, and
mined, refined and used for power generationniy a few places, RE infrastructures are widely
distributed above ground and thus highly visible. Decision makers typically consider rural areas
to bethe ideal place for setting up RE infrastructures because they possess lower real estate value
in comparson with urban areg®lccarthy, 2015)and have a higher proportion of undeveloped
land (Poggi et al., 2018)Yet compared to urban areas, the visual impact of wind turbines can be
more considerable in rural are@@edersen & Larsman, 200&urthermore some rural areas are
serving amenity functions and are thus destinations for different types of users. Emerging wine
and grape regions, for instance, are attractive amenity landscapes for tourists and important for
rural economic development inost regions(Rid et al., 2014) The experiences of such
consumptive users are of consequence for rural planning and decision rf@&inert et al.,
2021)
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Though environmental concerns related to RE have been the subject of many(Baidies
Bergot, Liang, Xiang, & Huang, 2015; Hernandez et al., 20h4ny other concerns relate to the
visual and experiential implications of RE on the lands¢®admer, 2015; R. Xu & Wittkopf,
2015) This kind of research nabe conducted through visibility analysis, focusing on computer
modeling of viewsheds and avoiding areas of particular sensifpiiyhan, 2021; Maslov,
Claramunt, Wang& Tang, 2017) Researclrevealed that simulations can lead to misleading
information being given to the public when comparing simulated images in visual impact
assessment methods with pdswvelopment photographs in an Ontario wind fé@uorry, 2011)
Recent review paper comparing different types of iREEuropean countriebound that wind
turbines generate a more dramatic visual impact to landscape than solar(jmereiglis &
Koutsoyiannis, 2020)Similar resuks were also obtained in Icelaf@eepdrsdottir & Olafsdottir,
2020) indicating hat the naturalness and wilderness of thesbareas was diminished after wind
turbine installationgSaeporsdéttir & Olafsdattir, 2020Numerous studies in the Unit&tates

indicate residents opposition to the additic

(Bessette & Mills, 2021; Phadke, 2013)

Even though wind turbines can disturb landscape aesthetics in some places and no positive
perceptions toward them has been found in the European célum@mhidis & Koutsoyiannis,
2020) studies in the Czech Republic and Portugal concluded that the presence of wind turbines is
notnecessarilyletrimental to the choice of desiion for visitorgde Sousa & Kastenholz, 2015;
Frantal & Kunc, 2011)Similarly, a study in the United States using focus groups showed that
beachgoers expressed positive sentiments toward offshore wind(&mygthe, Bidwell, Moore,
Smith, & McCann, 2020)Another study in Spain explored brain processingvaluate the visual
impact of RE infrastructer, and found that individuals had no negative responses toward the
installation of solar panels and wind turbines as part of the landéGajpea Murcia, Sanchez
Ferrer, SoringsFerrandez, & Fernandez, 2018urprisingly, a study using global case studies
(USA, Canada, United Kingdom, Iceland and Denmark) concluded that the presence of RE are
actuallyattracting visitors in the context of industrial tourignB e e r ybar, .& Kal a
One studyn the United State®und thathotel rooms without views of turbines are more preferred
by tourists(Fooks et al., 2017)ut otherstudies in Philippines and the United States found that
tourists willingly pay more to book a room witwind turbine view(Barrera, 2017; Fooks et al.,
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2017) Clearly landscape impacts of RE and tourism vary by coriBighop, 2019) and little

such work has taken place in North America yet.

Assessing public perception of RE landscapes is methodologically complex. Photographs
are useful tools for such assessmdBishop & Miller, 2007) including simulated landscape
scenarios as often used in perception resgi&ath, 2006; Steen Jacobsen, 200He accuracy
of simulated photos or RE has been criticized due to the possibility of misrepresenting distance
and motion, as well as the lack of representation of the real visual contrast that (Esulis
2011; Palmer & Sullivan, 2020$imulation techniques, including virtual reality (VR), ased to
explore human perception without respondents experiencing the plpeeson(Cranmer et al.,

2020) compared to using photo surveys without experiencing the place, respondents who saw VR
were better able to assess the impactinfiiurbines on their experien€eeisl, Noblet, Corey, &
Giudice, 2018) Usergenerated photos of a landscape are not sutgjesuich criticismsaround
realismsi nce they are the evidence of visitors’
publicly available images on social media platforms, including Instagram, because they are a rich
source of photographic eadce that allows researchers to understand human expdiNe@igen

et al., 2021) Usergenerated photos are valuable data to assess landscape impact in tourist
attractions, because the act of taking photographs is inextricably linked to the tourist experience,
but they are underutilized in RE reseafBlalomenou & Garrod, 2019Researchers @& assess

the visual impact of a new infrastructure using photomontage techniques by the addition of the
new objectstolandscafe r 6 y ns i , nyR01p)r an,buildingsiryaschitecture fields

(R. Xu & Wittkopf, 2015; R. Xu, Wittkopf, & Roeske, 201 Hut to our knowledge, assessing
visual impacby removing objects from landscape is yet to be explored. Saliency- magyscale

maps that illustrates the prominence of features within a freeme promising yet emerging tools

for such practice@Dupont et al., 2016, 2017)

This paper aims to explore the visual implications of integrating RE, such as solar panels
and wind turbines, into vineyard landscapes in British Columbia and Ontario, Canada.
Furthermore, this study proposes an innovative method to quantitatively tiesassial impact
of RE infrastructure in such amenity landscapes that will be useful to planners and eecision

makers. Through this study we aim to answer the following questions: a) How prominent or salient
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are nearby i nf r ast mpearientes both gisuallynanditextuadly? and d) v i s

how vineyard decision makers assess the potential visual impact of RE in their landscape?

3.2. ASSESSING VISUAL IMPACT

The consequences of visual impacts on tourist destinations, such as those resulting from
introducing RE, should be taken into account to maintain the local benefits of that iGabteyt
et al, 2021) Palmer (2019)ntroduced the landscape assessment model, according to which the
visual impact of a RE infrastructure is the combination of three key comsoresial quality,
visibility, and visual magni tude. Vi[Centanil qual
Grosso, Massacci, & Soddu, 2020, pl8tan be identified by its level of beauty, which influences
the level of visual impact of RE infragttures(Jiang et al., 2015nd is considered important if
there are alternative settings and eotd to consider in sitin(Palmer, 2019)Visibility analysis
is the investigation of an obj ecdcKimetal.,282p)aci t vy
often implemented through viewshed analysis in GIBi s h o p , 2003; [Kahdou¢c€ e
sometimes based on photografdsanChristophe et al., 2020; Sherren et al., 20Ei)ally, the
distance from observers and size of a object determine its visual magitlder, 2019pr
visual prominencéPalmer & Sullivan, 2020)Using human experience documented online in our
wine regions, we have the same settingish comparable visual quality and visibility, and the
only difference is the magnitute of the RE infrastructures, which varies depending on the point of
view from which the photo was taken (Erg1).
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Figure13. Wine regions visual impact assessment model

The visual quality of a setting, the visibility of RE infrastructures and visual magnitude of the
facilities should be assessed when researchers simulate human expelosveeer, vihen using
photos documented online the last factor needs to be as¢adspted from J. F. Palmer, 2019)

To assess visual impacts, methods used among scholars areacaossh variety of
contexts. Some researchers assess visual impact quantitatively including, for instance, a
combination of 3D city models and ArcGISinPolgnd r 6 y ns i ,aedmbimationof 2016
guntitative indicators and 3D models using ArcGIS in Gréko&ologos, Tsitoura, Kouloumpis,
& Tsoutsos, 2014)an experimental study in Spain using electroencephalographic techniques to
observe phot o (GimawWercis et ale 20p7)andsaeGlShased model of a
proposed trasission line using key observation points in the UBAlmer, 2019)Socialmethods
have also been used in some research, such as questionnaires using simulations to identify the
predictors of visual impastof wind farms on the north coast of WalBshop & Miller, 2007)
in-depth interviews to understand residents' opinions regarding offshore wind farms in Sweden
(Waldo, 2012) and photebased surveys to understand the visual quality and contributing factors
affecting people’s responses (Momarowa ebal., 201@)r bi n e s
Recent research has increasingly utilized social media coding instead of more conventional
qualitative methodgY. Chen et al., 2020, 2019vhich has potential for understanding public

attitudes and experiences in the face of landscape cf@hgeen et al., 201.7Containing photos
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alongside textual captions, platforms including Facebook, Instagram, and Flicker, can serve as

useful surces of information for researchers of landscape.

More recently, studies have shown that saliency maps can be a useful tool for visual impact
assessment through photografibspont et al., 2016 Saliency means the quality of being salient
and according to ongman Il ctionary “the sali
important or moshoticeablep a r t s (Salidnt|Mieanihg of Salient in Longman Dictionary of
Contemporary English | LDOCE, n)dSaliency maps are an illustration of the likelihood that a
given point is noticeable within the human eyes Xu & Wittkopf, 2015) thus are a promising
tool to predict human eye moveme(aipont et al., 201&nd what attracts their attention. Color,
intensity, and orientation of an object relative to its@mundings determine its saliency valli,
Koch, & Niebur, 1998)calculated and assigned to each of the pixels in the map. This value can
range from 0 to 255 on a grsgale saliency map, with a higher value representing a more salient
area. Saliency maps are used for many different scenarios, including assessing photd/guality
Le, Niu, & Liu, 2011) detecting abnanal behavior in humani, Li, & Ding, 2021), detecting
schizophrenia disorder®olec et al., 2019)detecting faces at a distan&-Barkouky, Rara,
Farag, & Womble, 2012ps well as the visual impact assessment of RE facilities on buil@Rngs
Xu & Wittkopf, 2015; R. Xu et al.2017) However, no empirical study has been conducted to
assess the visual impact of landscape changes, even though researchers have proven its validity in
the landscape fiel@©upont et al., 2016, 2017paliency maps are effective RE planning in
landscapes because they consider the contrast of RE facilities with their surroundings, which is an

important factor in determinging the level of visual imp@ishop & Miller, 2007)

Our study does not analyze visual impact as an aggregate of the visibility, quality and
magnitude, as outlined by Palmer (2019), but examines only the magnitude of the RE
infrastructures from useagenerated photographs posted on social mékhé simplifies the
process of visual impact assessment for researcbhessdering alternative$n the final step of
decision making, this approach can be applied to evaluating the visual impact of proposed projects,
as the assessment should consider multiple pangpeérom which to view the project as well as
capture photos from points that people will actually see in real(Dfepont et al., 2016)The
vineyard areas we study each have RE infrastructure visible in them. The landscape context and
likely quality is different in the two casesh@pter 2, but this is not a concern, because we compare
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each capturedxperience to itself without the infrastructure, using pkedding and saliency
mapping.

3.3.METHODS

The study examined the prominence of RE infrastructures in wine regions adopting a mixed
method approach, combining qualitative data analysis (comalyses with text) and quantitative
analysis (saliency analysis with photos). In the following sections, we elaborate on details
regarding the methodology.

3.3.1.STUDY AREA

Canada is working to decrease its dependency on fossil fuels concentrating on diverse
green sources including wind and solar electricity. However, RE infrastructure is heterogeneously
distributed across the country. Ontario (ON) developed wind and selayearery quickly, having
the highest number of wind turbines in Cang8aerren, Parkins, Owen, & Terashima, 2019;
Renewable Energy Facts, 2020) leading to weak support for the technologies in that province
(Sherren et al., 2019British Columbia (BC) generates nearly 95% of its eletyrirom
renewabl e sources (Canada’ s — ErengyeMaské |ArmalysB,0 we r

2021), most of which is hydroelectricity.

Apart from transitions to RE, ON and BC are wedtablished in wine production and thus
attractive tourist destinatisnON and BC have the most prominent wine regions in Canada, and
their wine industries contribute to the economy of the provinces in many ways, including tourism,
wine-related jobs, wine sales, grape production, tax revenuéRateerman & Eyler, 2017)ON

and BC also produce the most expensive Canadian wines, respd®ivetyman & Eyler, 2017)

Both regions are important for their wine industries and RE transitions and we have
sampled vineyards from each, including Oak Bay Estat®ankiHorse wineriedespite having
several wine regionshe Okanagan Valley, where Oak Bay Estate is locateahésof the oldest
wine regions in BC and also in Canada, which is \kediwn for its wine and rural aesthetics
(Dougherty, 2012)However,the Huron Shores wine region, whereul® Horse is located, is an
emerging wine region anglot as popular as the other wine regions in ON (Emerging Regions,
2021). On the roof of th®ak Baywinery are solar panelsstalled in 2016and near th®ark
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Horseis blue water wind project site witthe capacity of 60 MWbuilt in 2014 (Canadian

Renewable Energy Project Map, n.d.).
3.3.2.DATA COLLECTION, FILTERING AND CODING FOR SENTIMENT

Vineyards where RE was likely to be visible were identified through exploration -of RE
related keywords iinstagram in preparation for another studyapter 2 This way we identified
the wind farm near Dark House Estate winery (ON) and solar panels at the St Hubertus Oak Bay
Estate (BC). Then using Instagram Scraper tool, a Python command lindGitidub -
Arc298/InstagrarScr aper : Scrapes an | nst adpyrwegathtreder ' s
all the posts and associated contents evettagged in those two vineyards up until November
2020, producin@628 posts and 1169 posts, respectiyElgure 14. Subsequently, the data was
manually filtered to find those with RE infrastructure in the posted photos, removing those
containing videos or without RE. Finally, we made PDF versions of each post (56 posts in ON and
38 posts in BC) and imported them itN¥ivo 12 to code any mentions of RE infrastructures and
related sentiments towards thefhe small proportion (3%) of all the vineyard photos that have

RE visible is surprising and dealt with in the discussion.

Data Collection Filtering Process The First Step in Analysis

Selected one M 56 posts

vineyard with wind » in ON

turbine Visible in ON | | 2 . Videos Coded for

(2628 posts) L + Non-landscape sentiments and
8o Photos any mentions of

Selected one| 18 5 / + Posts not showing the RE

vineyard with solar ‘f;} l/ RE facilities infrastructures.

panel in BC (1169 | 38 posts

posts) 3 in BC

Figurel4. The process of data collection, filtering, and coding.

3.3.3.DATA SIMULATION AND SALIENCY ANALYSIS

To assess the visual impact of RE facilities, agopted abeforeafter comparison
technique, which is often carried out foroposed RE projectée.g. Xu & Wittkopf, 2015)
However, we conducted this by removing infrastructure in the pastedesusing Adobe
Photoshop 21.2.3 (Figud), testing each version using saliency mapping. MATLAB was used
to produce a saliency map using the GBVS (Gilagéed Visual Saliency) algorithidarel, Koch,
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& Perona, 2006asusedin a previous studf{Dupont et al., 2016pr each original image (S1) and

the associated simulation created using PhotoshopTB&2MATLAB output comprises multiple
photos(resolution of 469*358=16%902 pixels,cropped manually to the most relevant areés).
compare the visual impact of RE facilities within each frame, all the original photos, associated
simulations, GBVS S1s and S2s were imported to ArcGIS Pro 2.5.0. Then, using the Raster
Calculate tool in ArcGIS Pro the subtraction of S2 and S1 was calculated (delta saliency map).
The outlines of each RE facility were each digitized into a seppofitgon layer and the Extract

by Mask tool used to excerpt only the area withinRlEgpolygons. This allowed the mean delta
saliency of the area occupied by RE infrastructure to be calculated for each photo, as well as the
footprint of the infrastructure itself in the photo. A negative delta saliency value means that the
area of the RE imore salient before the infrastructure is removed, a positive one means that area
of the photograph is more salient after it is removed. delta saliency calculations other than zero do
not necessarily imply that a difference in prominence equals a negatp@sitiveimpact on
saliencyfrom the change, however: this is what the qualitative coding is for. For instance, from
the example in Figure 3 the removal of wind turbines creates a significant decrease in salience of
those areas of the photo, and in ttése it is likely that the photo would not have been taken
without the turbinesThis photo was posted by the vineyard itself, gaherally a large negative

value of delta saliency implies that the infrastructure was readily visible, and the phattliwas
taken; if there is no negative comment about the infrastructure in the caption, an ambivalence to it
can be assumed. A positive value suggests the area is maratelymg after the infrastructure is
removed, suggesting it may have been hamperiagtiotograph aesthetics. Captions tiars

also help us interpretation
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Figurel5. Flowchart displaying the process of analysis

Original photo is displaying the Dark Horse Estate Winery (Dark Horse Estate Wine30ib8.used
with permissioi.

3.4.RESULTS

In total, we analyzed 94 Instagram posts. The small sample size of this study is not
uncommon in social media reseafdh Chen et al., 2020)and was because of the fact that RE
infrastructures did not often appear in Instagram posts of vineyard landseapesvhere there
were RE nearby. This may or may not be intentional. Where RE was captured, it was not always
very large. In the ON vineyard, only 2.1 % of the posts captured wind turbines in their photos and
among those with RE only fourisitors menticmed the infrastructurethree users neutrally
mentioned it andneuser mentioned it as a positive part of their experience. For exarapt&n
excerpt fromonephotographer snapped the bride and graomdstlinearvines says

nHad SO mharging outuin the vines with these two last weekend.
Also, how cool are windmillkCARLYN | LENNY + HUME, 2019.0
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In the BC vineyard, 3.3 % of the posts displayed solar panels within the frame, and only
two positive mentions of infrastructures identified, both mentioned by the vineyard op&@tor
instancegxcerpt fromone post captiorays

A#bal ance power betwean dialbér@aoil (Tractors ec) and at the same time
investing into local #solafSt Hubertus & Oak Bay Winery, 20600

The othercaptionexcerptis:

AHours away to flip the switch on our thirtr
... #inharmonywithnature #renewablepower #investingintothefu@teHubertus & Oak Bay
Winery, 201®). 0

Among all mentions of the RE, no negative sentiment was vomedrtls either solar
panels or wind turbines. While there were very few mentions of RE facilities, it is worth noting
that where there was, visitors did it in the ON case and the vineyard Instagram account itself in the
BC case. Perhaps this is becauseimeyard owner in ON had no involvement in deciding
whether to build a wind farm (we are not aware if this is the case), but the owner in BC decided
on their own to install panels on their roof and it is a point of pride and market differentiation.

Looking at the footprint of infrastructure in the photos, each comprising 167,902 pixels,
wind turbines occupied 1.8% of the frame at most (range 16 to 2996 pixels) and solar panels 40%
or less (21 to 66879 pixels). Although solar panels comprised, on averagepireds than wind
turbines, there were two outliers displaying the vineyard from a rooftop view that significantly
raise the mean value. In these two cag&®9%, the photosvereposted by the vineyard owner to
promote their clean energy generation. Removing those two decreased the maximum to 2300
(1.36% of the frame) and the average to 436.2 pixels. Overall, by removing outliers, less than 2%
of the photo areas are occupied by ithfrastructure, suggesting that they were not the main focus
of the photos posted.

Plotting delta saliency against the area that RE comprises in each photo (B)ghrews
that the RE has to be quite large in an image for its removal to have a sabistgatct on saliency
in the region it occupieg-or instance, when wind turbines comprised fewer than 1,000 pixels of
the frame, removal involved no or little difference in visual impact as estimated using saliency
mapping. Twethirds (66%) of the windmages had negative delta saliency, though most of those

were only small values; only 9% overall had values outside &0+(-17.3 t0-48.4). Almost a
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guarter (23%) of wind images had positive delta saliency, but all were very small values (0.01 to
3.3).Ths indicates that despite the size of wind turbines, they are not being considered conspicuous
unless they are very large, perhaps because their colour allows them to blend into the sky; removal
of these large ones has a negative impact on the prominktiag portion of the images.
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Figurel16. Scatter plot displaying the relationship between RE area and average of delta saliency maps

1) Dark Horse Estate Winenpérk Horse Estaté/inery Inc.,2018, 2) Dark Horse Estate Wine(park
Horse Estate Winery Inc.,20R@) Dark Horse Estate Winerngandra Regier Photographer, 201 St
Hubertus & Oak Bay WinergShawn Kearns, 2019%) St Hubertus & Oak Bay Wine($t Hubertus &
Oak By Winery, 2019, and 6) St Hubertus & Oak Bay Wingi$t Hubertus & Oak Bay Winery,
201%), all used with permission

Solar panels were even less impactful than wind turbines, given their location flat on the
vineyard roof (Figure 3). To achieve the sanszial impact as wind turbines, a solar panel had to
be 10,000 pixels in size, 10 times more than wind turbines. By contrast with wind turbines, two
thirds of the solar panel pictures (68%) had positive value ranges , but only 5% were above 10
(11.2 to 13.3 Almost a third (32%) had negative value ranges, but only 13% were bey@id
12.3 t0-55.2). The presence of both positive and negative visual impacts of the same set of solar
panelsindicates photo composition and vantage point is important. For instance, the reflective
nature of the panels can reflect sky and even blend into the sky, depending on the camera view.
When the solar panels are large in the frame, removing them doesvelggatipact the

prominence of the roof section involved.

Overall, to understand the visual impact of RE facilities in this study, we measured the
change iimagnitude of the RE facilities within the frame based on Palré919) modelln most
cases theravas not much difference in visual impact below 1000 pixels and below 10,000 pixels
in wind energy and solar enegy infrastructure, respectiielyery rare cases, RE facilities make
a big impact on the saliency. In the case of wind turbines this bigctngraded to be negative,
meaning removing them decreased the saliency of the area, while in the case of solar panels, there
was a possibility that the significant impact is either positive or negative, depending on the

composition.
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3.5.DISCUSSION

The gal of this paper was to explore the visual ramifications of incorporating RE sources
such as solar panels and wind turbines into vineyard landscapes in British Columbia and
Ontario.We also piloted a new method for quantifying the visual impact of REsinficture in
landscapes, which will serve as a useful tool for planners and demsikers We identified
vineyards with RE infrastructure and selected Instagram photos showing that infrastructure. By
editing out the infrastructure, we could compare ustded their level of prominence within the
frame using a saliency map approach. e al so
sentiment toward RE facilities, which helps to triangulate the overall message given the ambiguity

of saliency measuregough there wereery few cases of visitors mentioning the infrastructure.

We found that RE was rarely mentioned in captions when it was in frame, but of those rare
cases there was no negative sentiment expressed toward the presence dhtresRIEEture in
these two vineyard landscapes. The facilities were either neutrally or positively mentiddisid by
vineyard visitors.However, in the case of solar panatsly vineyard owners mentioned RE
infrastructures, indicating that visitors did resten notice thenmin addition,based on the results
of the saliency approacRE facilities in the vineyard landscape in ON and BC were rarely visually
prominent in the experience of vineyard visitors and thus possibly had little visual impact on
landscap. However, there were rare instances of significant visual impact of RE facilities.
Textualy, in ON, RE were rarely prominent bwerenonexistenin the case of BCRemoving
the infrastructures in a few cases, in the case of wind turbines, dethedseel of saliency while
solar panels both increase and decrease the level of saliency, depending on the canagic view

context

3.5.1.WIND TURBINES AND SOLAR PANELS VISUAL IMPACT

Analysis of textual data associated with Instagram photos showed ramecestof RE
mentions. Among them, there was no negative sentiment toward RE infrastructures, and people
mentioned RE either positively or neutrally. This is surprising, because in the ON region, fast and
widespread development of RE has led to a numbapmdsitional reactions towards RE facilities
(Fast et al., 2016Sherren et al.,, 2019However, our finding is consistent with another study
conducted in a Portuguese village, showing that most tourists and residents view RE positively

rather than negativelfde Sousa & Kastenholz, 2019)he rae instances of mentions highlight
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the need for future researdmwever,particularly to understand whether such infrastructure is
being intentionally avoided by visitors (more on this latespeciallygiven the small proportion

of posted images from dacsitethat actually features RE. Researchers should investigate this
through primary data collections, including interviews and supmtentially using photos edited

as we have done here.

According to the saliency analysis, in the most cases of wiathgnn vineyards, there
were no or little differences in visual impact below 1000 pixels. What differences exist tended to
be negative, indicating that the wind turbines are visually salient, and in rare cases (above 1000
pixels), wind turbines make a higpact on the saliency of those regions of the photograph. Some
of these rare cases had some unique characteristics, such as the pink sky and sunset in one, which
made the wind turbines dark, perhaps affecting their contrast and thus causing high level of
saliency Also, in three cases, the wind turbines were very close to the observers and/or the view
was very flat without having any other distinguishing features. With the same distance of wind
turbines (but not very close), however, photos with lotstloéonoticeable featureslike trees,
lights, cars, parking lots, roads, buildingaere not as affected by the turbines. This is in line with
a recent study indicationg thtte presence aéxistingmanmade elements ialandscape can

positively affectp e opl e’ s pr ef er e (Spighofér,o0Hunziken Kiengst, @issem g
Hayek, & GrétRegamey, 202]1)because they might cause less vigdiaturbance. Thus, in
complex landscapes, farstance landscapes with several noticable features, wind turbines can be
more easily established. Based on our results, the wind turbines in very close proximity to
vineyardsor beng installed massively even ithe distanceincrease the visual impact on
landscapes, sincéhe number of pixels can also increase by the numtrerthe sizeof
infrastructures This is in line with another studyn Switzerland, indicatinghat there was a
significant preference for low amount of REer high amounts in landscap@pielhofer et al.,

2021) even though our data did not allow usdenerallyunderstand human preferen@exl if

their sentiment toward the RE facilities is either positive or negative

In the BC vineyard, below 10,000 pixdlapproximately &b of the photo frame) solar
panels had little impact on the delta saliency result. In rare cases, the impacts were noticable but
could be either positive or negative; this indicates that though the presence of solar panels in
vineyards experiensean be distracting, they catso be subtle, possibly since, in some cases,
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they blend in the environment much better than the mere roof itself (e.g. reflecting the sky). The
greater reflectiveness of solar panels is not necessarily correlated with higher visua{Rmpact

et al., 2017) A solar panel looks black or dark blue from a distance, but when viewed at an angle,

it appears pal@Grima Murcia et al., 2017)n our study the most significant negative impacts were
found from the roof top when panels appeared dark blue and very close to the observers, which is
not the perspaive of a typical visitor. However, in positive delta saliency cases, solar panels
appeared black, but the positive delta saliency was based on the background and surroundings, for
instance when mountains in the background also appeared black, andelsespamed to have

no contrast with them, meaning that maintaining the panels can actually reduce the level of saliency
of the panels in the image. The landscape settings and features thus have an effect on the visual
impact of changes that RE introdsc® landscapes, which has consequences for planners.
Furthermore, depending on the position of the panels and the time of day, the color and reflectivity
of the panels will varyGrima Murcia et al., 2017)n our case even though the position of solar
panels are fixed, visitors captured photograpbsifdifferent locations and during different times

of the day which affects how solar panels appear in the photos, and thus the visual saliency result.
Further research controlling for such variables is needed to understand these compositional
dynamics bdéer. In the case of wind turbines, however, there is no reflection and thus no changes
in color by changing the view points in a flat landscape like ON, unless the sky itself changes
colour. Overall, solar panels are considered to have less negativeivisael compared to wind
turbines, which is consistent with previous studies indicating that the level of visibility of wind

turbines are higher than solar pané&snnidis & Koutsoyiannis, 2020)

Our findings showed that solar panels can occupy more pixels within a frame compared to
wind turbines, without making a significant visual impact. This might be because of the scale of
the solar panelgspecially their size; compared to wind turbines which sit alone in the middle of
often-natural landscape, solar panels like those in the BC vineyard are most often fixed on the roof
where their visual impact would be balanced out by the presence ahgsil&olar panels can be
negatively perceived because they are identified as industrial pr¢idactsidis & Koutsoyiannis,

2020) in a high ontrast to natural settings, and having solar panels on the roof of winery buildings,
already an industrial element, may not add a significant visual impact from the perspective of

humans.
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RE infrastructures can be part of the recursiveness process aigtdrec and projected
images as discussed ichapter 2.Vineyard owners in BCighlightedtheir solar panels and
included them in their marketing materialsline. People also captured photos of the panels, but
they neglected to mention them in theaptionsinterestingly, one of the users that | reached out
to ask for permigon to use their photo stated that they had not even notibedpanelsThis
implies thatyecalling the discussion oécursiveness of the projected and organic images (chapte
2), when marketers project a photo with RE infrastructures, it is entirely possible that it becomes
natural part of the experience organciallfigure 17) and that is why we are not seeing any
mentions of RE from visitors in BC. Therefore, RE faciliieshe BC regiorwerenormalized
through projectionSuch an idea could be leveraged by vineyard owners to proactively avoid

negative responses by visitors to new RE installations.

Replication

Projected Image Organic Tmage

Marketers Visitors
Replication

Figurel7.RE infrastructures projectionandthéh er meneut i ¢ circl e” bet ween
images.

3.5.2. ANOTHER METHODOLOGICAL STEP TOWARD VISUAL MH ASSESSMENT

Our method is an effective and promising tool in visual impact assessment practices for the
following reasons. Visual impact of wind turbines and solar panels are among the main concerns
of residents and tourists in relation to RE developriiénopper & Ollson, 2011; Rand & Hoen,

2017; R. Xu et a) 2017) this method assesses the visual impact of RE infrastructures independent
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of people, which reduces time and cost of research as well as subjectivity of the interpretation. For
instance, simulatiocbased research or photo surveys require ppatitirecruitment, but there are
challenges associated with individuals opting not to participate as well as social distancing in the
Covid-19 era(Patel, Doku, & Tennakoon, 2003ylethods such as phe#dicitation also can
struggle with recruitment, but the interactionttwresearchers caalso introduce bias to the
resulting photograph@rams, 2015)In addition, this approach can be used in studies where
researchers el to assess both the future impact of not only the RE, but also any other changes in
| andscapes or on buil di ngs, Refearchaerscoasultangspor c a |
decisionmakerscan also use the same methodology in reverse to simula®tipbscenarios a

less subjective approachy addingRE infrastructure and testing the impacts on saliency from

key viewpoints Moreover, the method uses réitd experiences rather than hypothetical
scenarios, so is based on actual behaviour of people rather than a prediction.

The study is not without limitations, however, or opportunities for improvement.
Engagement with pet (perhaps the original photographers) using these same sets of images
could help validate the salience mapping and inform interpretation of the outputs (for instance,
what is implied by negative or positive delta salience). Photos alone are also sbimeitdt
even though they are based on 4ldalexperiences they are static. In the case of wind turbines
blade movements are excluded from the visual impact assessment using this method, although
studies showed that moving blades of wind turbinesotiproduce as much negative visual impact
as they do when stationafai et al., 2015; Fergen & Jacquet, 201&jditionally, our data was
mostly cdlected under clear skies, because of the bias of being largely gesitored, but other
seasons and weather conditions should also be considered in future studies, because they may
affect the visibility and contrast of RE facilitidslters are sometiss applied to photos, but this
was not taken into account in analysis process. To conduct future studies, there is a need to set a
threshold for "significant" visual impacts of RE on the landscape calculated using delta salience.
Finally, as mentioned abey the rarity of cases gfhotos capturing RE infrastructure, or
mentioning it if they did, raises the debate about whethermtloglanceas intentional. We can
conclude with our limited dataset that R&specially solarjs not a big risk to the visitor

experience, but if most people are intentionally opting not to include it in their photos, a more
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nuanced story exists. To understand this better, there is a need for primary data collection in future

research.

3.6.CONCLUSION

This paper presents a novel mixed method for visual impact assessment of RE
infrastructures, followed by a case study examination of how the method was applied to energy
vineyard landscapes in BC and ON, Can&la. results shows that solar panels ba larger in
size to have the same visual impact as wind turbines, but overall the impact is low as estimated
using photeediting and saliency mappingn addition, vineyard users rarely mentioned the
infrastructures on Instagram, even when they podpglfeaturingit, and RE infrastructures aren't
viewed negatively when they are mentioned. The results of our study indicate that it is unlikely to
be a tourism risk to integrate wind turbines and solar panels into vineyard landscapes. This research
is a garting point in visual impact assessment through a social media approach and therefore has

limitations that requires further investigations in future studies.
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CHAPTER 4: CONCLUSIONS

In this research, divided intavo pars, we set out to understarttbw vineyard landscapes
areportrayed and experiencathd how energy infrastructure might influence thesgeriences
Social media data, specifically Instagram posts including images and associated captions, were
used for both parts but were given different treatmeniShhapter2, we investigated the common
visual motifs and evidence of CES delivery in two wine regieAsnapolis Valley, NS, and
Niagara, Ontarie-from the perspective of two different stakeholders: visitors and industry
insiders we refer to as marketersClmaptei3, we explored the visual impact of RE infrastructures,
including wind turbines and solarmels, as deployed in or near two vineyards, Dark Horse Estate
winery in ON andSt HubertusOak Bay vineyard in BC. We used a mixed method to advance
visual impact assessment practices: coding Instagram data for any mentions of RE infrastructures
and leverging photo editing and saliency maps. This concluding chapter summarizes the methods,

results and lessons from each in turn.

4.1. HOW ARE VINEYARD LANDSCAPES PORTRAYED AND

EXPERIENCED?

In chapter 2, We gathered and filtered 200 posts associatedngitine and #niagarawine
from Instagram, evenly sampled for each stakeholder group and for each region. After filtering,
data were coded in NVivo 12 deductively for CESs usivegMillennium Ecosystem Assessment
(Millennium Ecosystem Assessment, 2D@md inductively for visual motifs. UsingStudio
1.4.1106platform with packages, including FactoMineR, ggplot2, and ggrépelunderlying
patterns between region, stakeholder, feature/motif and CES were identified through MCA,
followed by HCA.

Our resits in chapter 2 indicated that there are complex dimensions of sense of place in
vineyard landscapes. Themes dominated by marketer groups including TC, TP, and award winning
andare not included in the ES framework; visitors also mentioned the aforermezhtitemes, of
which TC was the most common, but Iesshanfor marketers. The lack of these terroir concepts
in theES frameworkmeans itcannot provide a comprehensive picture of sense of plagae
regions indicating a theoretical gap. Relational valdeghen there is a mutual relationship
between people and the wine regions or between people being together in the wine—fegions
helped us to partially fill the gap. In addition to sense of place, three dd&s Were frequently
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identified in our study: recreation and ecotourism, aesthetic yand social relations. Among

them, social relation and sense of place have rarely been investigated in other CES research,
especially CES research using social medliack that this work helps to remediate. ON and NS
showed few differences in visual motifs and CES; for instanaeeketersmore often than visitors,
present events, wine tastings, TC, andwRile social relatiosand maamade features were more
identified in visitor experienceHowever, in general, this study revealed similarities in the
portrayals of wine regions, reflecting that projected (those posted by marketers) and organic
images (those posted by visitors) seem to undergo a recursivarcydieh eachtype of image
reproduceshe other. Moreover, we offered a new form of data visualization with the most
dominant visual moti#-linear vines— to avoid the complexity of using social media ddta

instance copyright and privacy issues.

4.2. HOW MIGHT ENERGY INFRASTRUCTURES AFFECT THE

VINEYARD EXPERIENCE?

In chapter 3 an innovative mixed method approach was introduced for assessing visual
impact of RE infrastructures in vineyard landscapes, and then we examined how this method is
applied with twovineyard case studies. In total, 94 Instagram posts were found from the two
vineyards that included the RE infrastructure and their captionscheokedor any mentions of
RE. To assess the visual impact of Ri€ilities, acomparisorwas made before drafterAdobe
Photoshop 21.2.3 was used to remove infrastructures from the photos and MATLAB saliency maps
were created to understand the areas of high visual impact in both original and modified photos.
The difference (delta) in the saliency valokthe area in the original photo occupied by RE
infrastructure wasalculated usingArcGIS Pro2.5.0. In combination with the coding of RE
mentions in captions, saliency delta values showed whether the RE infrastructure were eye

catching or otherwise provided partant reasons for the photo to be taken.

Our findings in chapter 3 showed thag estimated using phoetwiting and saliency
mapping, solar panels can be lardfenwind turbines to have the same visual impHEiciwever,
their visual impact in both regions were not significant overall unless they were veryilarge
close to the photographe8imilarly, there were no negative sentinsaxpressed towards the RE
infrastructures in captions, and when they weentioned, in rare cases, only positive or neutral

comments on the presence of RE were identified.
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4.4. KEY CONTRIBUTIONS

Overall, this studyad several contributions, includitigeoretical, methodological, aml
terms ofapplication. Firstbased on chapter @&rroir has been identified agrassingcomponent
of the ES framework that should be consideredhmge working in similar amenity landscapes
Terroir sits at the nexus of production and cultural services and relational valuaddandance
to typical sense of place dimensions, appropriatgther international wine regions and to food

tourism regions where people visit a region for the food that originates from the landscape.

Seconda new method for quantifying the visual impact of RE infrastructure in landscapes
was invented. This method can serve as a useful tool for planners and dec#iersto
understand the impact of possiiRE siting scenarios on landscagpeeither before or after
constructionHowever this is very experimental nqwndit needso be comhmed with primary
data collection to be tested. Researchers should engage with the users to learn more about what it
means when the saliency value is positive or negadileough our small sample size does not
provide us a representative samphe mixed methodology used in this study proved to be an
easyto-use method which has potential for improvememthe future By reducing the level of
researcher subjectivity, costs, and time spemypical visual impact assessment proessshis
method $ a useful tool to assess the visual impact of different scenarios in the face of potential
landscape changes/hile social media data proved to be a rich data source for this social research

but generally needs primary data collection methods to comptetnen

Third, the recursive nature of organic and projected images can play an important role in
tourism image managemerithe burism industry can benefit froknowing what people value
and consider importaimt wine regions so they can improve visitor esipnces as well ggoduce
(i.e. project)images for marketingFor instance, to visitors social relatierbeing with other
people—may be as important as, or more important than, terroir consumption; and visitors
portrayed mammade features more frequgnthan marketers. Such insights should be confirmed
with more conventional methods, including surveys, interviews, focus group$hettact that
the vineyard landscape experience is contextual, yet quite similar among different stakeholders
(i.e. recursively reproducedjanalsobe used by the marketers to normaéingRE infrastructures

in the landscapas seems to have happened in our BC. ddestimportantly, we see no evidence
64



that thevisitor experiences seem to be disturbed by the inclusion of energy infrastrutitaking

wind turbines and solar panels in wine regions are unlikely tetranental tdourismand could

in fact be positiveHence, theRE transformation of thease studies characterized by creative
enhancement rather than creative destruction, when multiple functions, including tourism and RE
production ceexist. This is, however, different ammg solar panels and wind turbines, and solar

panels seems to be more normalized than wind turbif@® research is needed on the nuance.

4.3. LIMITATIONS AND RECOMMENDATIONS

In addition to its implications, this study has some limitatioiisere are sme biases
associated with Instagram data drashtagsearch; for instancéhe creation and use of hashtags
may be limited to certain types of usaso, theraredemographic biases embedded in Instagram
data. As noted aboveprimary data sourceshould play a complementary role in the future
researchWe also recognize that this study lacks the voices of residents, alth@dbnot know
whet her v i msane esidergs of the areaiot not. Additionalis tesearcks unable to
explainwhy so few people are taking photographs of RE in vineyards in general. This may be
intentiona) andfurther work is really needed to understand if RE infrastructuretigisiblefrom
other vineyardsor if it is visible but being avoided by photographers, and if the latter, Albg,
in future researchthe saliency approach should be tested with photos by engaging the
photographers of the photos to learn more about ivh@ans when the saliency value is positive
or negativeThe determination of a threshold a@dlta saliency values also beneficial for future

researchers.
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APPENDIX A: CES CATEGORIES AND SUBCATEGORIES AND THEIR TEXTUAL
AND VISUAL INDICATORS
TableSl. Codingthemes and their verbal and visual indicators.

CES Sub- Description Textual Indicators Visual
Categories Indicator
S
Recreation Tourism Landscapes serve a #explorenovascotia, N/A
& tourism environment for #tourism,
tourism. #discovernovascotia,
#visitniagara#winerytour,
#winetravel,
#visitnovascotia
#canadavacations,
#staycation
#majicwinerybus, wine
tours, #wintergetaway,
explore all the estate,
seasonal tours, and so on.
WineTasting Landscapes serve a #Winetasting, tasting, The
environment for “great | ittt presence
wine tasting. tasting. of bikes,
horse,
dogs, yoga
mats,
brides and
grooms,
and screer
Activities Landscapes serve a #biketour,
(Walking, environment for #Winewanderlust, stroll,
dog walking, recreational yoga, #picnic, hike, a gooc
biking, yoga, activities. horse.
horseriding,
picnic, and
hiking)
Events Landscapes serve a custom bachelorette idea,
(Wedding, environment for celebrating the brides to b
movie holding events. #winerywedding, #event,
watching, and Tickets, festival,
other #icewinefestival, Movie
festivals) nights, and so on.
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Sense of
place

Terroir-
Consumption local resource for
food and drink.

Landscapes serve #drinklocal,#localvore, N/A

#coolclimatewine, fantastic
ice wine, #seasonedplate,

#coolclimatewine,
#niagarafood,
#dineinthevinesand so on.

Terroir-
Production

Landscape serves a #harvest2019, i s u Photograp
environment for Nova Scotia signature and hs
grow and create innovative process has lee depicting
products/food/drinks to some of the province's harvesting
best spar | i grapesor
locally inspired food loads of
stations, showcase true grapes.
maritime expression in our
wines, These Traditional
Method sparkling wines
were craftedvith grapes
grown exclusively in our
seaside estate vineyard in
the Annapolis Valley,
saline aroma that
characterizes the vineyard
#viticulture,and so on.

Sense of
place

Landscapes makes #Valleygirl, #nslocal, N/A
people feel they #supportlocal, #Haligonian
belong to the place. #athomeinhalifax,
#novascotialife#canadasw
rld #eastcoastlife,
#homesweethome, #home
#valleylife,
#mywinecountryand so on.

Award
winning

Landscape serves a Award winning, N/A
envronment for international (wine)

people to compete superstars.

and win an award.

Aesthetic N/A
Value

Landscapes shows
great beauty.

beautiful view, paradise  N/A
calling,

#beautifulnovascotia,
AMAZING view,
#beautifulplace #scenery,

Cc a n ing abowt this view,
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Social N/A
Relation

Educationa N/A
| Values

Inspiration  N/A
al Value

Spiritual & N/A
Religious

beautiful landscape, poetic
landscape,

#nofilter, stunning view,
#beautifuldestinations,
#raw-canada, picturesque,
admire the view, and so or

Landscapes serving #famjam, Friends, Making
meeting points spot a free phone call, festival,
for people using

them.

Sites serving an
environment for

research and study.

Landscapes

inspiring art and

creativity.

#dateday, Me
#drinkingwithfriends, with
@--- and @--, Calling my
family, #createcommune,
companycommunities and
supporters,
#travelingtogether, and so
on.

Classroom, #school,
#learning, #fieldtrip,
learning, Todg@'s question,
stories from the
winemaker, article.

#winephotography,
#landscapephotography,
#naturephotography,
#photooftheday,
#picoftheday,
#naturephotography, Goin
Hollywood and so on.

Landscapes serving #hiscreation

an environment fo
spiritual and

religious values.
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Photograp
hs
showing a
group of
people
(more
than one
person).

Photograp
hs
depicting
students,
researcher
S, or
research
equipment

Photograp
h showing
art that are
inspired
by the
landscape,
such as
photograp
hy,
painting,
etc.

N/A



Cultural N/A Landscapes serving #acadian #tradition, it was N/A

heritage cultural and in 1978 that Jost Vineyard:

value historical values. planted their first vines
that' s 41 ye
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APPENDIX B: SUB-MODELS FOR LANDSCAPE STAKEHOLDERS

In this section MCA and HCA results are available for the split data. We first conducted
MCA on the split data (Figure S1). Then we carried out HCA on the MCA results (Figure S2).
With the data divided geographically, we identified three and four clustelSirand ON,
respectivelyWithin the NS dataset, the first cluster was characterized by landscape features of NS
like the overall mode{FigureS2aand Table Sy Cluster 2 was mainly about consuming wine in
NS asportrayed by marketeid able S9. Despitebeing 48% within cluster observations (lower
than consuming wine related variables), marketers were clustered for the first time in our analysis,
indicating the distinction of marketer groups in KI&ble S%. The last NS cluster is related to
drinking wine with family and friend¢Table S§. This cluster is photographed by visitors (44%
Cla/Mod), focusing on the social side thfe vineyard experience compared to marketers who

portray consumption side to sell the experience.

Within the ON dataset (Figu®2), the focus of the first cluster is on recreational activities with
100% and 75% of the observations associated with biking and walking, respectively3Zgble
Cluster 2 was a portrayal of aesthetic value (72.7%) of landscape features (100% syaterdoo
83.3% field) which serve a setting for yoga activity (83.3¥%gbleS28. Cluster 3 included rare
observations of mountains and hoergbng variables with strong associations, but not giving us
any particularly important characteristicstatisticaly (Table S27. However, cluster 4 is
characterized by wine production, indicating the maturity of ON teompared witiNS (Table
S26. In ON, there was no significant distinction betwésamarketer and visitor groupgerhaps

indicating the recursive process of sta ehol
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C) Y omi ' Marketers d) Bim 1 ¢ Visitors

FigureS1: MCA Plots of the association between varialitesa) Nova Scotia, b) Ontario, c) Marketers, and d) Visit@sActivity,
AV: Aestheticvalue, B: Building, F: Field, G: Grassland , K: Mountain , MV: Marketers, N: Tree, O: Water Bodies, S: Wine Glass,
SR: Social Relation, T: Tourism, TC: Terr@onsumption, TP: TerrofProduction, WT: Wine€Tlasting, X: Perso

90



.

Wine Tasting,
Marketers, Terroir
Consumption
Tourism, Aesthetic

Value

Social Relation,
People, Wine

Glasses, Visitors,

Tourism

Ontario, Yoga

rle.“ L7, 1y
Nova Scotia
a)
Nova Scotia, Mountain
Terroir Consumption
Wine Tasti Wate
Bodies, Tr
F atior risr
etl lve —4
An L llh T3
Marketers
c)

b)

d)

ieight

Hi

Ontario

Ontario

Visitors

Terroir Consumption
A Nova

Scotia, Tree

Figure S2. Clusters Dendogram of #esociation between variables in the case studies based on a) Nova Scotia dataset, b) Ontario
dataset, c¢) Mar et er s’ Naeacotlaurs ef tlystera aredrandojnly dssignedi Bold text inditagestans e t
variables for the purposes of this paper.
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After splitting the data by vineyard stakeholder type, three and four clusters were
obtained within marketer and visitor datasets, respecti{febyure S2c and d) Among
marketers, cluster 1 was assoaiateth a mixture of walking activity (100% Cla/Mod but
very rare global cases), fi@d@90% Cla/Mod), and buildirgy(81.25% Cla/Mod; Figure
SZ), indicating marmade features are part of the important experience along with
landscape(Table S12. Cluster 2is mainly a portrayal of human interactions in NS
geographic landscape, including water body and mouiifable S13. Cluster 3 was
associated witthe ON region and only correlated with yoga activifyableS14).

Among visitors, cluster 1 wasainly about the presence of landscape features and
buildings (FigureS2d), similar to cluster 1 among marketéfableS18. Cluster 2 was a
portrayal of human interactions in QWableS17. Cluster 3 was mainly characterised by
consuming wine in the N&gion, despite making up only 20% of the observatfdable
S16. Recreational activities were the main theme of cluster 4, similar to cluster 1 in

mar et er s(TablpSil9.t r ayal s

TableS2. Results of theluster analysishowingdimensions that explavariability in the
MCA results(the overall datg.

Dimensions Eigenvalue percentage ol Cumulative percentage of
Variance variance
Dim 1 0.142619| 10.54138 10.54138
Dim 2 0.118944| 8.79148 19.33286
Dim 3 0.106096| 7.841847 27.17471
Dim 4 0.07862 | 5.81106 32.98577
Dim 5 0.075124| 5.552654 38.53842
Dim 6 0.070558| 5.215173 43.7536
Dim 7 0.067525| 4.990981 48.74458
Dim 8 0.064335| 4.755209 53.49979
Dim 9 0.061717| 4.56168 58.06147
Dim 10 0.057554| 4.254012 62.31548
Dim 11 0.057021| 4.214621 66.5301
Dim 12 0.054036| 3.993975 70.52407
Dim 13 0.051739| 3.824207 74.34828
Dim 14 0.049599| 3.666037 78.01432
Dim 15 0.045968| 3.397668 81.41198
Dim 16 0.04118 | 3.043732 84.45572
Dim 17 0.037713| 2.787471 87.24319
Dim 18 0.036212| 2.676569 89.91976
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Dim 19 0.032721| 2.418505 92.33826
Dim 20 0.028936| 2.138734 94.477
Dim 21 0.027513| 2.033584 96.51058
Dim 22 0.025693| 1.899045 98.40962
Dim 23 0.021517| 1.590375 100

TableS3. The first8 dimensions explaining maximum variability in the M@&sults(the
overall data.

Dimensi | 1 2 3 4 5 6 7 8
on
432 |4.8394 | 5.97E+| 1.4818 | 1.1648 | 4.3889 | 7.63E | 0.3907
Biking 04 78 00 77 98 52 02 23
Dog 7.06E | 0.4209| 3.02E | 0.0751| 3.7996 | 3.9634 | 5.56E+ | 0.1185
walking | 02 94 02 54 92 33 01 14
2.39E |1.9602 | 1.83E+ | 4.1223 | 7.4523 | 3.9691 | 1.53E | 2.4877
Hiking 01 93 00 23 56 87 04 57
Horse 2.38E | 0.0892| 3.85E | 0.8022|18.539| 0.0133| 3.91E+ | 18.334
riding 01 64 01 07 16 22 00 98
2.14E | 0.5094 | 2.47E | 0.5694 | 0.5664 | 0.0105 | 1.22E | 0.0997
No-Act | 01 36 01 9 31 81 01 12
1.98E |2.5640| 7.17E& | 12.520| 5.7080 | 0.1125| 7.07E | 3.0165
Picnic 01 32 01 14 05 42 02 44
4.43E | 2.0808 | 2.05E+ | 8.2667 | 1.0542 | 10.092 | 1.16E+ | 1.4566
Walking | 01 99 00 73 34 18 00 74
1.93E+ | 0.0054 | 6.46E | 0.9707 | 7.6371 | 2.7167 | 5.58E+ | 38.903
Yoga 00 68 04 77 33 34 00 74
1.03E+| 0.2973 | 6.58E+ | 0.1730 | 1.3081 | 0.0314 | 9.07E | 2.3427
Field 01 25 00 86 42 16 04 01
1.33E+ | 0.0386 | 8.55E | 0.0224 | 0.1699 | 0.0040 | 1.18& | 0.3044
No-Field | 00 35 01 91 85 82 04 19
Mountai | 1.28E+ | 0.1336 | 3.18E+ | 0.1326 | 0.1522 | 4.6341 | 9.56E | 1.0036
n 01 72 00 05 82 79 01 46
No-
Mountai | 2.25E+ | 0.0235| 5.61E | 0.0234 | 0.0268 | 0.8177 | 1.69E | 0.1771
n 00 89 01 01 73 96 01 14
No-
Water 2.36E+| 0.0206 | 1.22E | 0.0066 | 0.2872 | 1.3309 | 3.57E | 0.5419
body 00 8 02 24 29 03 02 75
Water 1.29E+ | 0.1127 | 6.66E | 0.0361 | 1.5658 | 7.2555 | 1.95E | 2.9546
body 01 39 02 09 61 67 01 36
No-
Wine 1.98E | 0.6566 | 9.19E | 4.3147|0.0091 | 0.7851 | 3.19E | 0.3299
glass 01 32 01 34 37 19 02 62
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Wine 9.03E | 2.9913| 4.19E+ | 19.656 | 0.0416 | 3.5766 | 1.45E | 1.5031
glass 01 22 00 01 22 53 01 59
3.39E+| 0.3395| 1.34E+ | 1.4164 | 1.9665 | 5.3986 | 2.61E | 0.3458
Building | 00 35 01 51 54 47 02 88
No- 8.73E | 0.0875| 3.46E+ | 0.3652 | 0.5070| 1.3921 | 6.74E | 0.0891
Building | 01 53 00 48 99 04 03 91
2.48E |1.3062 | 1.34E+ | 1.8527 | 1.9616 | 1.4609 | 9.90E | 2.0058
No-T-P | 02 13 00 56 09 17 01 26
8.78E | 4.6311 | 4.75E+ | 6.5688 | 6.9547 | 5.1796 | 3.51E+ | 7.1115
T-P 02 19 00 63 96 14 00 66
8.00E |1.1942 | 5.37E+ | 0.1477 | 0.5276 | 1.4507 | 6.48E | 0.0417
No-T-C | 01 48 00 11 92 79 04 81
2.11E+| 3.1484 | 1.41E+| 0.3894 | 1.3911 | 3.8247 | 1.71E | 0.1101
T-C 00 73 01 2 87 8 03 51
No-
Wine 8.77E | 3.4397 | 3.31Fk | 3.7672|0.3717| 0.0822 | 4.56E | 1.1058
tasting | 03 9 01 51 65 25 01 89
Wine 2.00E |7.8382| 7.55E |8.5843|0.8471|0.1873| 1.04E+ | 2.5199
tasting | 02 11 01 92 36 65 00 76
6.00E+ | 0.9468 | 4.10E 9.8867 | 3.7370 | 1.06E+ | 0.1437
AV 00 18 01 0.2684 | 62 45 00 74
2.96E+| 0.4663 | 2.02E | 0.1321|4.8695| 1.8406 | 5.22E | 0.0708
No-AV | 00 43 01 97 99 34 01 14
9.17E | 4.1829| 9.24E | 0.0027 | 0.2444 | 4.0088 | 2.85E | 0.0361
No-SR |01 86 02 3 94 06 01 13
2.68E+| 12.220 | 2.70E | 0.0079| 0.7143 8.31E | 0.1055
SR 00 88 01 77 05 11.712 | 01 07
Grasslan| 1.83E+ | 0.9307 | 3.47E | 0.0061 | 11.492 | 5.6392 | 1.65E+ | 1.4353
d 00 33 01 28 12 63 00 85
No-
Grasslan| 9.65E | 0.4902 | 1.83E | 0.0032 | 6.0531 | 2.9702 | 8.70E | 0.7560
d 01 33 01 28 01 99 01 43
No- 1.18E |8.6602|1.83E | 1.7690| 0.4164 | 0.0100 | 1.80E+ | 1.8231
Tourism | 01 6 01 58 22 33 00 44
1.53E |11.248 | 2.38E | 2.2977| 0.5408 | 0.0130 | 2.34E+ | 2.3679
Tourism | 01 38 01 42 7 32 00 91
No- 3.74E+| 7.3458 | 8.18& | 0.0400 | 0.2502 | 0.2374 | 1.84E+ | 0.1106
Person | 00 18 02 24 06 07 00 69
4.13E+ | 8.1190 | 9.04E | 0.0442 | 0.2765| 0.2623 | 2.03E+ | 0.1223
Person | 00 62 02 38 43 97 00 18
5.66E+| 2.0508 | 2.17E+ | 0.0121| 0.7328 | 1.7073 | 3.92E+ | 0.2931
No-Tree | 00 12 00 64 81 11 00 2
3.32E+| 1.2044 | 1.27E+ | 0.0071 | 0.4304 | 1.0027 | 2.30E+ | 0.1721
Tree 00 45 00 44 22 06 00 5
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Markete | 7.96E | 0.8975| 9.68E+ | 7.8123 | 0.0382 | 0.4310 | 5.99E | 2.6091
rs 02 67 00 47 95 6 01 76
7.96E | 0.8975| 9.68E+ | 7.8123| 0.0382 | 0.4310 | 5.99E | 2.6091
Visitors | 02 67 00 47 95 6 01 76
Nova 6.90E+| 0.8042 | 1.98E+ | 1.7591 | 0.0024 | 1.6589 | 2.64E+ | 0.0240
Scotia | 00 44 00 9 04 37 00 47
6.90E+| 0.8042 | 1.98E+ | 1.7591 | 0.0024 | 1.6589 | 2.64E+ | 0.0240
Ontario | 00 44 00 9 04 37 00 47

TableS4. Shows theacrosscluster (Cla.Modandwithin-cluster (Mod.ClaYistributions
of variablegn Clusterl resulted from cluster analysis tbie overall data.

Variables Cla/Mod Mod/Cla Global p.value v.test
SR=SR 76.47059 | 65 25.5 4.80E16 8.116371
X=Person 54.73684 | 86.66667 |47.5 9.57E14 7.446691
T=Tourism 56.32184 | 81.66667 | 43.5 6.42E13 7.191153
WT=Wine

tasting 50.81967 |51.66667 | 30.5 3.67E05 4.12711
K=No-

Mountain 34.70588 | 98.33333 |85 1.42E04 | 3.804513
F=No-Field 33.89831 | 100 88.5 1.51E04 | 3.790056
TP=NoT-P 35.89744 | 93.33333 | 78 3.01E04 | 3.614269
MV=Visitors | 40 66.66667 | 50 2.15E03 3.069338
O=No-Water

body 33.72781 |95 84.5 4.95E03 2.81042
S=Wine glass | 50 30 18 5.76E03 2.761412
A=Walking 83.33333 |8.333333 |3 1.05E02 2.559135
S=NoWine

glass 25.60976 |70 82 5.76E03 -2.76141
O=Water body| 9.677419 |5 15.5 4.95E03 -2.81042
MV=Marketers| 20 33.33333 |50 2.15E03 -3.06934
A=No-Act 25.8427 76.66667 | 89 6.58E04 -3.40647
TP=T-P 9.090909 | 6.666667 |22 3.01E04 -3.61427
F=Field 0 0 11.5 1.51E04 -3.79006
K=Mountain | 3.333333 | 1.666667 | 15 1.42E04 -3.80451
WT=No-Wine

tasting 20.86331 |48.33333 |69.5 3.67E05 -4.12711
T=No-Tourism | 9.734513 | 18.33333 | 56.5 6.42E13 -7.19115
X=No-Person | 7.619048 |13.33333 |52.5 9.57E14 -7.44669
SR=NGSR 14.09396 |35 74.5 4.80E16 -8.11637

TableS5 Shows the acrosduster (Cla.Mod) anavithin-cluster (Mod.Cla) distributions
of variablesn Cluster2 resulted from cluster analysis of tbeerall data
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Variables Cla/Mod Mod/Cla Global p.value v.test
T=No-

Tourism 65.48673 | 86.04651 |56.5 5.39E14 7.522046
L=Ontario 65 75.5814 50 2.30E10 6.339704
O=No-Water

body 50.29586 | 98.83721 |845 1.18E07 5.296979
N=No-Tree | 63.51351 54.65116 | 37 8.30E06 4.457176
SR=NeSR |51.67785 |89.53488 74.5 1.49E05 4.330733
WT=No-

Wine tating | 52.51799 84.88372 69.5 3.23E05 4.156656
K=No-

Mountain 48.82353 |96.51163 |85 3.43E05 4.14305
TP=T-P 68.18182 34.88372 22 1.65E04 3.766736
F=No-Field | 46.89266 |96.51163 | 88.5 1.53E03 3.169181
G=No

Grassland 50.38168 | 76.74419 65.5 3.69E03 2.903183
X=No-

Person 52.38095 |63.95349 |525 5.11E03 2.800017
AV=No-AV |49.25373 | 76.74419 67 1.11E02 2.538979
TC=NoT-C |48.27586 | 81.39535 72.5 1.45E02 2.443572
B=No-

Building 46.54088 | 86.04651 79.5 4.74E02 1.983085
B=Building | 29.26829 13.95349 20.5 4.74E02 -1.98309
TC=T-C 29.09091 18.60465 27.5 1.45E02 -2.44357
AV=AV 30.30303 | 23.25581 |33 1.11E02 -2.53898
X=Person 32.63158 | 36.04651 |475 5.11E03 -2.80002
G=Grassland| 28.98551 23.25581 | 34.5 3.69E03 -2.90318
F=Field 13.04348 | 3.488372 115 1.53E03 -3.16918
TP=NoT-P |35.89744 |65.11628 78 1.65E04 -3.76674
K=Mountain | 10 3.488372 15 3.43E05 -4.14305
WT=Wine

tating 21.31148 15.11628 | 30.5 3.23E05 -4.15666
SR=SR 17.64706 10.46512 25.5 1.49E05 -4.33073
N=Tree 30.95238 | 45.34884 |63 8.30E06 -4.45718
O=Water

body 3.225806 1.162791 15.5 1.18E07 -5.29698
L=Nova

Scotia 21 24.41861 | 50 2.30E10 -6.3397
T=Tourism | 13.7931 13.95349 | 43.5 5.39E14 -7.52205

TableS6. Shows the acrosduster (Cla.Mod) and withieluster (Mod.Cla) distributions
of variablegn Cluster3 resulted from cluster analysis of tbeerall data.

| Cla/Mod | Mod/Cla | Global

| Variables | pvalue | v.test |
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O=Water

body 87.09677 50 15.5 1.66E14 7.674504
K=Mountain | 86.66667 48.14815 15 8.82E14 7.457522
L=Nova

Scotia 49 90.74074 50 2.84E13 7.301553
F=Field 86.95652 37.03704 11.5 2.00E10 6.361027
N=Tree 38.88889 90.74074 63 1.84E07 5.214335
X=No-

Person 40 77.77778 52.5 1.10E05 4.396304
SR=NGSR 34.22819 94.44444 74.5 2.33E05 4.230777
AV=AV 45.45455 55.55556 33 6.30E05 4.0012
B=Building | 46.34146 35.18519 20.5 2.92E03 2.976281
TC=T-C 40 40.74074 27.5 1.36E02 2.466764
A=No-Act 29.21348 96.2963 89 3.88E02 2.065803
S=NoWine

glass 29.87805 90.74074 82 4.68E02 1.9877
S=Wine glasg 13.88889 9.259259 18 4.68E02 -1.9877
TC=No-T-C | 22.06897 59.25926 72.5 1.36E02 -2.46676
B=No-

Building 22.01258 64.81482 79.5 2.92E03 -2.97628
AV=No-AV | 17.91045 44.44444 67 6.30E05 -4.0012
SR=SR 5.882353 5.555556 25.5 2.33E05 -4,23078
X=Person 12.63158 22.22222 47.5 1.10E05 -4.3963
N=No-Tree | 6.756757 9.259259 37 1.84E07 -5.21434
F=No-Field | 19.20904 62.96296 88.5 2.00E10 -6.36103
L=Ontario 5 9.259259 50 2.84E13 -7.30155
K=No-

Mountain 16.47059 51.85185 85 8.82E14 -7.45752
O=No-Water

body 15.97633 50 84.5 1.66E14 -7.6745

TableS7. Shows the acrosduster (Cla.Mod) and withkeluster (Mod.Cla) distributions
of variablesn Cluster4 resulted from cluster analysis of tbeerall data

Variables Cla/Mod Mod/Cla Global p.value v.test
O=Water

body 87.09677 |50 155 1.66E14 7.674504
K=Mountain | 86.66667 48.14815 15 8.82E14 7.457522
L=Nova

Scotia 49 90.74074 |50 2.84E13 7.301553
F=Field 86.95652 | 37.03704 |115 2.00E10 6.361027
N=Tree 38.88889 |90.74074 |63 1.84E07 5.214335
X=No-

Person 40 77.77778 |52.5 1.10E05 4.396304
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SR=NGSR 34.22819 94.44444 74.5 2.33E05 4.230777
AV=AV 45.45455 55.55556 33 6.30E05 4.0012
B=Building | 46.34146 35.18519 20.5 2.92E03 2.976281
TC=T-C 40 40.74074 27.5 1.36E02 2.466764
A=No-Act 29.21348 96.2963 89 3.88E02 2.065803
S=NoWine

glass 29.87805 90.74074 82 4.68E02 1.9877
S=Wine glasq 13.88889 9.259259 18 4.68E02 -1.9877
TC=No-T-C | 22.06897 59.25926 72.5 1.36E02 -2.46676
B=No-

Building 22.01258 64.81482 79.5 2.92E03 -2.97628
AV=No-AV | 17.91045 44.44444 67 6.30E05 -4.0012
SR=SR 5.882353 5.555556 25.5 2.33E05 -4.23078
X=Person 12.63158 22.22222 47.5 1.10E05 -4.3963
N=No-Tree | 6.756757 9.259259 37 1.84E07 -5.21434
F=No-Field | 19.20904 62.96296 88.5 2.00E10 -6.36103
L=Ontario 5 9.259259 50 2.84E13 -7.30155
K=No-

Mountain 16.47059 51.85185 85 8.82E14 -7.45752
O=No-Water

body 15.97633 50 84.5 1.66E14 -7.6745

TableS8 Results of theluster analysis showirdgjmensions that explain variability in the

MCA results(marketers)

Dimensions Eigenvalue percentage o] Cumulative percentage of
Variance variance
Dim 1 0.168171 14.16177 14.16177
Dim 2 0.123824 10.4273 24.58908
Dim 3 0.098193 8.268923 32.858
Dim 4 0.09027 7.601662 40.45966
Dim 5 0.080402 6.770704 47.23037
Dim 6 0.073126 6.158007 53.38837
Dim 7 0.071089 5.986403 59.37478
Dim 8 0.06582 5.542742 64.91752
Dim 9 0.061582 5.185873 70.10339
Dim 10 0.056788 4.782125 74.88552
Dim 11 0.052894 4.45422 79.33974
Dim 12 0.046875 3.947391 83.28713
Dim 13 0.041239 3.472795 86.75992
Dim 14 0.035902 3.023367 89.78329
Dim 15 0.030298 2.551433 92.33472
Dim 16 0.026209 2.207105 94.54183
Dim 17 0.024834 2.091306 96.63313
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Dim 18
Dim 19

0.0223
0.017682

1.877884
1.488982

98.51102
100

Table S9. The first 6 dimensions explaining maximum variability in the MCA results

(marketers.

Dimension 1 2 3 4 5 6

Dog walking 7.28E01 | 1.099746| 0.059039| 0.796641| 1.70E+00| 4.968459
Hiking 1.26E+00| 3.823201| 0.439358| 1.521812| 1.24E+01| 1.741777
No-Act 7.29E02 | 0.240402| 0.882918| 0.479978) 5.45E02 | 0.295941
Walking 2.33E02 | 0.125374| 2.661514| 1.707596| 5.13E05 | 40.9891
Yoga 1.14E+00| 3.004197| 6.38014 | 18.53885| 1.13E+00| 1.484101
Field 8.73E+00| 7.728396| 6.490424| 0.003042| 8.74E+00| 1.709142
No-Field 9.70E01 | 0.858711| 0.721158| 0.000338 9.71E01 | 0.189905
Mountain 8.22E+00| 2.993422| 13.44877| 4.026745 1.51E01 | 0.473528
No-Mountain 1.68E+00| 0.613111| 2.754567| 0.824755| 3.10E02 | 0.096988
No-Water body | 1.68E+00| 0.379043| 0.528022| 0.787618| 1.20E+00| 0.230531
Water body 9.54E+00| 2.147913| 2.992124| 4.463167| 6.77E+00| 1.306343
No-Wine glass | 1.45E01 | 1.027935| 0.144087| 1.505441| 3.89E01 | 1.240038
Wine glass 7.07E01 | 5.018741] 0.703484| 7.350095| 1.90E+00| 6.054305
Building 4.79E+00| 4.23677 | 13.7981 | 1.877553| 7.72E+00| 3.09454
No-Building 9.13E01 | 0.807004| 2.628209| 0.357629 1.47E+00| 0.589436
No-T-P 2.27E01 | 0.903553| 6.057862| 1.346439 1.46E03 | 9.226439
T-P 4.41E01 | 1.753956| 11.75938| 2.613676| 2.83E03 | 17.91015
No-T-C 2.04E+00| 1.812941| 1.638359| 11.43221| 6.29E01 | 0.008354
T-C 3.06E+00| 2.719411| 2.457539| 17.14831| 9.44E01 | 0.012532
No-Wine tasting| 2.75E+00| 1.673647| 0.484891| 0.466648| 2.60E+00| 0.467667
Wine tasting 5.10E+00| 3.108201| 0.900512| 0.866631| 4.83E+00| 0.868524
AV 6.27E+00| 0.880131| 3.521091| 0.003186| 1.36E+01| 0.0322
No-AV 3.68E+00| 0.516903| 2.067942| 0.001871| 7.96E+00| 0.018911
No-SR 7.63E04 | 4.021534| 0.269394| 2.046003| 1.35E+00| 0.018824
SR 3.05E03 | 16.08614| 1.077577| 8.18401 | 5.40E+00| 0.075297
Grassland 1.76E+00| 2.332408| 1.1714 | 4.890092 1.12E+00| 1.314061
No-Grassland | 8.30E01 | 1.097604| 0.551247| 2.30122 | 5.25E01 | 0.618382
No-Tourism 4.24E+00| 4.462196| 1.172959| 0.002172| 1.33E01 | 0.088895
Tourism 5.40E+00| 5.679159| 1.492857| 0.002764| 1.70E01 | 0.113139
No-Person 2.17E05 | 7.797576| 0.138131| 0.086059| 6.78E+00| 1.678742
Person 3.00E05 | 10.76808| 0.190752| 0.118843 9.36E+00| 2.318263
No-Tree 6.30E+00| 0.146832 0.528678| 0.653395| 1.60E03 | 0.017077
Tree 4,56E+00| 0.106327| 0.382835| 0.473148 1.16E03 | 0.012366
Nova Scotia 6.36E+00| 0.014719| 4.752342| 1.561034| 3.14E05 | 0.368024
Ontario 6.36E+00| 0.014719| 4.752342| 1.561034 3.14E05 | 0.368024
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TableS10 Shows the acrosduster (Cla.Mod) and withkeluster (Mod.Cla) distributions

of variablesn Clusterl resulted from cluster analysis of tharketes group

Variables Cla/Mod Mod/Cla Global p.value v.test
L=Ontario 88 75.86207 | 50 5.83E10 6.195062
K=No-

Mountain 68.6747 98.27586 | 83 1.53E06 4.807431
N=No-Tree |83.33333 |60.34483 |42 1.07E05 4.402433
O=No-Water

body 67.05882 98.27586 | 85 1.29E05 4.362118
B=No-

Building 66.66667 96.55172 |84 7.37E05 3.964093
F=No-Field | 64.44444 100 90 8.50E05 3.929836
AV=No-AV | 71.42857 77.58621 63 4.85E04 3.489073
T=No-

Tourism 73.21429 70.68966 | 56 6.02E04 3.430775
TC=No-T-C | 71.66667 74.13793 60 8.50E04 3.335972
WT=No-

Wine tasting | 69.23077 77.58621 65 2.38E03 3.037788
G=No

Grassland 66.17647 77.58621 68 1.84E02 2.356824
A=Yoga 100 10.34483 6 3.40E02 2.120613
G=Grassland| 40.625 22.41379 |32 1.84E02 -2.35682
WT=Wine

tasting 37.14286 | 22.41379 |35 2.38E03 -3.03779
TC=T-C 37.5 25.86207 |40 8.50E04 -3.33597
T=Tourism |38.63636 |29.31035 |44 6.02E04 -3.43078
AV=AV 35.13514 | 22.41379 |37 4.85E04 -3.48907
F=Field 0 0 10 8.50E05 -3.92984
B=Building |12.5 3.448276 16 7.37E05 -3.96409
O=Water

body 6.666667 1.724138 15 1.29E05 -4.36212
N=Tree 39.65517 39.65517 |58 1.07E05 -4.40243
K=Mountain | 5.882353 1.724138 17 1.53E06 -4.80743
L=Nova

Scotia 28 24.13793 |50 5.83E10 -6.19506

TableS11 Shows the acrosduster (Cla.Mod) and withksluster (Mod.Cla) distributions

of variablegn Cluster2 resulted from cluster analysis of tharketes group

Variables Cla/Mod Mod/Cla Global p.value v.test
L=Nova

Scotia 50 96.15385 50 9.38E09 5.741533
K=Mountain | 76.47059 50 17 1.99E06 4.754009
TC=T-C 47.5 73.07692 | 40 9.44E05 3.904496
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WT=Wine

tasting 48.57143 65.38462 35 2.82E04 3.63155
O=Water

body 66.66667 38.46154 15 4.13E04 3.531568
N=Tree 36.2069 80.76923 58 6.19E03 2.737753
SR=SR 50 38.46154 20 1.09E02 2.545052
T=Tourism | 38.63636 65.38462 44 1.27E02 2.491077
B=No-

Building 29.7619 96.15385 84 4 52E02 2.002488
AV=AV 37.83784 53.84615 37 4.58E02 1.997345
AV=No0-AV | 19.04762 46.15385 63 4.58E02 -1.99735
B=Building | 6.25 3.846154 16 4.52E02 -2.00249
T=No-

Tourism 16.07143 34.61539 56 1.27E02 -2.49108
SR=NGSR 20 61.53846 80 1.09E02 -2.54505
N=No-Tree | 11.90476 19.23077 42 6.19E03 -2.73775
O=No-Water

body 18.82353 61.53846 85 4.13E04 -3.53157
WT=No-

Wine tasting | 13.84615 34.61539 65 2.82E04 -3.63155
TC=No-T-C | 11.66667 26.92308 60 9.44E05 -3.9045
K=No-

Mountain 15.66265 50 83 1.99E06 -4.75401
L=Ontario 2 3.846154 50 9.38E09 -5.74153

TableS12. Shows theacrosscluster (Cla.Mod) and withkeluster (Mod.Cla) distributions

of variablesn Cluster3 resulted from cluster analysis of tharketes group

Variables Cla/Mod Mod/Cla Global p.value v.test
B=Building | 81.25 81.25 16 4.03E11 6.603079
F=Field 90 56.25 10 5.64E08 5.429731
N=Tree 24.13793 87.5 58 8.46E03 2.632952
SR=NGSR |20 100 80 2.00E02 2.325777
A=Walking | 100 12.5 2 2.42E02 2.253265
AV=AV 27.02703 62.5 37 2.84E02 2.191931
S=NoWine

glass 19.27711 100 83 3.84E02 2.070366
S=Wine

glass 0 0 17 3.84E02 -2.07037
AV=No-AV |9.52381 37.5 63 2.84E02 -2.19193
SR=SR 0 0 20 2.00E02 -2.32578
N=No-Tree | 4.761905 125 42 8.46E03 -2.63295
F=No-Field | 7.777778 43.75 90 5.64E08 -5.42973
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B=No-
Building

3.571429

18.75

84

4.03E11

-6.60308

Table S13. Results of thesluster analysis showindimensions that explain variability in

the MCA resultgvisitors).

Dimensions Eigenvalue percentage o] Cumulative percentage of

Variance variance
Dim 1 0.172321 13.12923 13.12923
Dim 2 0.122075 9.300967 22.4302
Dim 3 0.11357 8.652927 31.08313
Dim 4 0.086451 6.586776 37.6699
Dim 5 0.078203 5.958293 43.6282
Dim 6 0.075115 5.723068 49.35126
Dim 7 0.071158 5.421576 54.77284
Dim 8 0.069175 5.27051 60.04335
Dim 9 0.064238 4.894302 64.93765
Dim 10 0.056921 4.3368 69.27445
Dim 11 0.054181 4.128063 73.40252
Dim 12 0.052828 4.024963 77.42748
Dim 13 0.048347 3.683547 81.11103
Dim 14 0.04282 3.2625 84.37353
Dim 15 0.039196 2.98633 87.35986
Dim 16 0.035469 2.702383 90.06224
Dim 17 0.029603 2.255437 92.31768
Dim 18 0.029236 2.227508 94.54518
Dim 19 0.027919 2.127181 96.67236
Dim 20 0.027075 2.062823 98.73519
Dim 21 0.016601 1.264813 100

Table S14. The first 7 dimensions explaining maximum variability in the MCA results

(visitors).
Dimension | 1 2 3 4 5 6 7
0.6911| 2.55E+0| 10.4491| 1.76E 0.49309| 1.02E+0| 2.97E+0
Biking 5 0 7 01 8 1 0
Dog 0.0584 | 1.82E 0.06527| 3.15E+0| 7.41667| 2.97E+0| 1.15F
Walking 86 06 7 1 8 0 01
Horse 0.0051| 1.32E+0| 0.94753| 3.51E+0| 13.6660| 3.16E+0| 1.84FE
Riding 84 0 4 0 4 1 01
0.5839 | 4.00E 0.55824 | 4.36E 0.17624| 2.31E 3.82E
No-Act 35 01 8 02 5 01 01
0.6114| 6.80E+0| 1.79158| 6.00E+0 2.53E+0| 5.15E
Picnic 97 0 6 0 15.9281| 0 01
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3.2821| 1.05E+0| 6.04965| 3.30E | 12.5506| 9.16E+0| 5.79E+0
Walking 54 0 4 01 6 0 0
0.6186|5.89E | 5.37701| 1.18E+0| 1.62525| 1.75E+0| 3.22E+0
Yoga 65 01 2 0 6 0 1
6.6651| 3.25E | 4.44878| 1.95E+0| 1.38877| 4.80E | 9.80E+0
Field 64 01 8 0 4 02 0
0.9959|4.86E | 0.66476| 2.91F | 0.20751| 7.18 | 1.46E+0
No-Field 44 02 1 01 8 03 0
10.350| 3.38E+0 248E | 1.19654| 4.36E | 6.63E+0
Mountain | 25 0 1.77089]| 02 6 02 0
No- 1.5465| 5.06E | 0.26461|3.71E |0.17879| 6.52E |9.91E
Mountain |9 01 6 03 4 03 01
No-Water | 1.7427| 4.54E 0.31150| 1.72E 0.08719| 2.84E 4.17E
body 03 01 9 02 2 03 01
9.1491| 2.38E+0| 1.63542| 9.05E 0.45775| 1.49E 2.19E+0
Water body| 93 0 4 02 8 02 0
No-Wine | 0.1308| 2.12E+0| 2.95252| 4.53E | 0.12731| 1.20E | 1.27E+0
glass 3 0 1 01 9 01 0
0.5577| 9.05E+0| 12.5870| 1.93E+0| 0.54277| 5.12E | 5.39E+0
Wine glass| 47 0 6 0 9 01 0
0.5427| 2.69E | 16.5612| 2.57E+0| 1.09185| 1.33E | 3.44E+0
Building 91 02 3 0 7 01 0
No- 0.1809| 8.95E | 5.52041| 8.56E | 0.36395| 4.42E | 1.15E+0
Building 3 03 1 01 2 02 0
0.0030| 6.59E | 0.12766| 3.19 | 0.76899| 1.71E | 1.57E+0
No-T-P 53 01 3 01 9 01 0
0.0274| 5.93E+0| 1.14896 | 2.87E+0| 6.92099| 1.54E+0| 1.41E+0
T-P 73 0 8 0 5 0 1
0.2320| 2.81E+0| 0.74217| 3.91E | 0.23980| 1.24E | 4.70E
No-T-C 23 0 8 01 2 01 01
1.59E+0| 4.20567| 2.22E+0| 1.35887| 7.03& | 2.66E+0
T-C 1.3148| 1 3 0 7 01 0
No-Wine |2.2876| 1.06E+0| 1.67037| 1.80E | 1.06994| 2.33E | 8.21E
tasting 83 0 9 01 3 04 02
Wine 6.5110| 3.00E+0| 4.75415| 5.11E 3.04522 | 6.63E 2.34E
tasting 99 0 6 01 1 04 01
6.2343| 1.91E+0| 0.40298| 7.08& | 12.1851| 1.58E+0| 7.03E
AV 52 0 2 05 5 0 02
2.5464 | 7.79& 0.16459 | 2.89E 4.97703| 6.45E 2.87E
No-AV 25 01 8 05 3 01 02
2.4466 | 1.54E+0| 0.63121| 2.57E | 0.47709| 1.86E+0| 9.88E
No-SR 46 0 4 04 4 0 02
5.4457 | 3.42E+0| 1.40495| 5.72E 4.14E+0| 2.20E
SR 61 0 9 04 1.06192| 0 01
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2.2452| 2.43E | 0.99691| 7.99E+0| 0.13484| 1.11E+0| 3.45E

Grassland | 38 01 6 0 7 1 06
No- 1.3186| 1.43E 4.69E+0| 0.07919| 6.54E+0 | 2.02E
Grassland | 32 01 0.58549| 0 6 0 06
No- 1.4937| 6.44E+0| 0.35847 | 4.21E+0| 1.90656 | 2.77E+0| 1.83E
Tourism 64 0 6 0 3 0 01
1.9801| 8.54E+0| 0.47518| 5.58E+0| 2.52730| 3.68E+0 | 2.43E
Tourism 05 0 9 0 5 0 01
8.9309| 1.68E+0| 0.46590| 1.06E 1.32361| 2.32E+0| 3.66E
No-Person | 96 0 1 01 8 0 02
7.9199| 1.49E+0| 0.41315| 9.37E 1.17377| 2.06E+0 | 3.24E
Person 4 0 7 02 5 0 02
1.9023| 3.61E+0| 6.24428| 8.92E+0| 0.17275| 9.93E 2.56E+0
No-Tree 18 0 4 0 1 03 0
0.8952| 1.70E+0| 2.93848| 4.20E+0| 0.08129| 4.67E 1.20E+0
Tree 09 0 7 0 4 03 0
4.2756| 4.05E+0| 0.15681| 3.42E+0| 1.49852 | 6.52E 6.66E
Nova 32 0 8 0 3 01 01
4.2756| 4.05E+0| 0.15681| 3.42E+0| 1.49852 | 6.52E 6.66E
Ontario 32 0 8 0 3 01 01

TableS15. Shows the acrosguster (Cla.Mod) and withieluster (Mod.Cla) distributions
of variablesn Clusterl resulted from cluster analysis of thisitorsgroup

Variables Cla/Mod Mod/Cla Global p.value v.test
TC=T-C 60 90 15 2.49E08 5.573806
S=Wine glasg 36.84211 70 19 2.78E04 3.635424
L=Nova

Scotia 20 100 50 5.93E04 3.434604
N=Tree 14.70588 100 68 1.68E02 2.391133
K=Mountain | 30.76923 | 40 13 2.68E02 2.214194
AV=AV 20.68966 60 29 3.83E02 2.071773
B=No-

Building 13.33333 100 75 4.79E02 1.978374
B=Building |0 0 25 4.79E02 -1.97837
AV=No-AV |5.633803 |40 71 3.83E02 -2.07177
K=No-

Mountain 6.896552 60 87 2.68E02 -2.21419
N=No-Tree |0 0 32 1.68E02 -2.39113
L=Ontario 0 0 50 5.93E04 -3.4346
S=NoWine

glass 3.703704 | 30 81 2.78E04 -3.63542
TC=NoT-C |1.176471 10 85 2.49E08 -5.57381

104




TableS16. Shows the acrosduster (Cla.Mod) and withkeluster (Mod.Cla) distributions
of variablesin Cluster2 resulted from cluster analysis of thisitorsgroup

Variables Cla/Mod Mod/Cla Global p.value v.test
N=No-Tree |81.25 66.66667 | 32 3.49E09 5.906643
B=No-

Building 50.66667 97.4359 75 1.03E05 4.41112
X=Person 56.60377 76.92308 53 1.31E04 3.82368
O=No-Water

body 46.42857 100 84 1.51E04 3.789936
F=No-Field | 44.82759 100 87 9.23E04 3.312867
K=No-

Mountain 43.67816 97.4359 87 1.14E02 2.530138
AV=No-AV | 46.47887 84.61539 71 1.67E02 2.392175
L=Ontario 50 64.10256 | 50 2.66E02 2.218041
TC=NoT-C | 43.52941 94.8718 85 2.67E02 2.215962
SR=SR 54.83871 |43.58974 |31 3.44E02 2.11588
SR=NoSR | 31.88406 56.41026 69 3.44E02 -2.11588
TC=T-C 13.33333 5.128205 15 2.67E02 -2.21596
L=Nova

Scotia 28 35.89744 |50 2.66E02 -2.21804
AV=AV 20.68966 15.38462 29 1.67E02 -2.39218
K=Mountain | 7.692308 2.564103 13 1.14E02 -2.53014
F=Field 0 0 13 9.23E04 -3.31287
O=Water

body 0 0 16 1.51E04 -3.78994
X=No-

Person 19.14894 | 23.07692 | 47 1.31E04 -3.82368
B=Building |4 2.564103 25 1.03E05 -4.41112
N=Tree 19.11765 33.33333 68 3.49E09 -5.90664

TableS17. Shows the acrosduster (Cla.Mod) and withieluster (Mod.Cla) distributions
of variablesn Cluster3 resulted from cluster analysis of thisitorsgroup

Variables Cla/Mod Mod/Cla Global p.value v.test

WT=Wine 38.46154 71.42857 26 1.62E04 3.771603
A=Walking | 100 28.57143 |4 2.55E04 3.656907
A=Biking 100 28.57143 |4 2.55E04 3.656907
T=Tourism | 27.90698 |85.71429 |43 6.52E04 3.409033
B=Building | 36 64.28571 | 25 9.92E04 3.292756
X=Person 24.5283 92.85714 |53 1.00E03 3.289469
SR=SR 32.25807 | 71.42857 |31 1.08E03 3.267721
N=Tree 20.58824 | 100 68 2.79E03 2.990093
S=NoWine |17.28395 |100 81 4.13E02 2.040877
S=Wine 0 0 19 4.13E02 -2.04088
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N=No-Tree |0 0 32 2.79E03 -2.99009
SR=N6SR | 5.797101 28.57143 69 1.08E03 -3.26772
X=No-

Person 2.12766 7.142857 47 1.00E03 -3.28947
B=No-

Building 6.666667 35.71429 75 9.92E04 -3.29276
T=No-

Tourism 3.508772 14.28571 57 6.52E04 -3.40903
WT=No-

Wine 5.405405 28.57143 74 1.62E04 -3.7716
A=No-Act 6.818182 42.85714 88 6.47E06 -4.51048

TableS18. Shows the acrosduster (Cla.Mod) and withkeluster (Mod.Cla) distributions
of variablesn Cluster4 resulted from clustesinalysis of the igitorsgroup

Variables Cla/Mod Mod/Cla Global p.value v.test
X=No-

Person 70.21277 89.18919 47 3.12E11 6.640691
T=No-

Tourism 56.14035 86.48649 57 3.38E06 4.646396
SR=NGSR | 50.72464 94.5946 69 8.61E06 4.44931
F=Field 92.30769 32.43243 13 1.74E05 4,295689
WT=No-

Wine tasting | 47.2973 94.5946 74 1.76E04 3.751173
S=NoWine

glass 44.44444 97.2973 81 8.16E04 3.347171
A=No-Act 42.04546 100 88 2.54E03 3.018495
B=Building | 60 40.54054 25 8.05E03 2.650071
N=Tree 45.58824 83.78378 68 9.46E03 2.594888
O=Water

body 62.5 27.02703 16 2.84E02 2.191931
O=No-Water

body 32.14286 72.97297 84 2.84E02 -2.19193
N=No-Tree | 18.75 16.21622 32 9.46E03 -2.59489
B=No-

Building 29.33333 59.45946 75 8.05E03 -2.65007
S=Wine

glass 5.263158 2.702703 19 8.16E04 -3.34717
WT=Wine

tasting 7.692308 5.405405 26 1.76E04 -3.75117
F=No-Field | 28.73563 67.56757 87 1.74E05 -4.29569
SR=SR 6.451613 5.405405 31 8.61E06 -4.44931
T=Tourism | 11.62791 13.51351 43 3.38E06 -4.6464
X=Person 7.54717 10.81081 53 3.12E11 -6.64069
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Table S19. Results of thesluster analysis showindimensions that explain variability in
the MCA result{Nova Scotig

Dimentions Eigenvalue percentage o] Cumulative percentage of]

Variance variance
Dim 1 0.152448 11.61508 11.61508
Dim 2 0.131897 10.0493 21.66438
Dim 3 0.115425 8.794283 30.45866
Dim 4 0.096734 7.370222 37.82888
Dim 5 0.089399 6.811333 44.64022
Dim 6 0.079684 6.071166 50.71138
Dim 7 0.072304 5.508872 56.22025
Dim 8 0.069601 5.302918 61.52317
Dim 9 0.067907 5.173872 66.69704
Dim 10 0.060321 4.595887 71.29293
Dim 11 0.055287 4.212365 75.5053
Dim 12 0.050956 3.882388 79.38768
Dim 13 0.044789 3.412472 82.80016
Dim 14 0.041801 3.184854 85.98501
Dim 15 0.038822 2.9579 88.94291
Dim 16 0.030597 2.331222 91.27413
Dim 17 0.029423 2.241743 93.51587
Dim 18 0.025354 1.931751 95.44763
Dim 19 0.023761 1.810341 97.25797
Dim 20 0.020101 1.531512 08.78948
Dim 21 0.015888 1.21052 100

Table S2Q The first 6dimensions explaining maximum variability in the MCA results

(Nova Scotia

Dimension 1 2 3 4 5 6

Biking 1.059884| 1.838381| 8.567697| 11.39601| 0.103939| 3.755662
Dog walking 0.012729| 2.954087| 0.14316 | 0.642463| 8.640683| 4.632608
Hiking 0.822613) 3.930316| 0.07482 | 0.212655| 2.198174| 11.50033
No-Act 0.082662| 0.086581| 0.326985| 0.000366| 0.856286| 0.024224
Picnic 2.956432 0.007685| 1.782715| 0.959456| 13.33212| 2.507312
Walking 0.384006| 2.017431| 2.503438| 0.156402| 10.77184| 1.38648

Yoga 0.015595| 0.033029| 0.042628| 5.409223| 3.699507| 7.514822
Field 12.68448 0.577778| 4.17096 | 1.03388 | 0.796371| 3.380452
No-Field 2.598027| 0.11834 | 0.854293| 0.211759 0.163112| 0.692382
Mountain 3.376768| 2.735937| 9.326521| 0.005116| 7.372149 0.718305
No-Mountain 1.248942| 1.011922| 3.449535| 0.001892| 2.726685| 0.265675
No-Water 2.268627| 0.851665| 0.15229 | 1.889935| 2.32794 | 0.016613
Water 6.456863| 2.423971| 0.433442| 5.379045| 6.625677| 0.047284
No-Wine glass | 1.297611] 0.001717| 0.380892| 2.054244| 1.92401 | 0.005189
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Wine glass 5.531921 0.00732 | 1.623802| 8.757566| 8.202358| 0.02212
Building 6.744833| 1.965608| 9.285588| 1.643819 0.352443| 2.25423
No-Building 1.79293 | 0.522503| 2.468321] 0.436965) 0.093687| 0.599226
No-T-P 0.185355| 0.188725) 4.153428| 3.279793| 0.016674| 0.665753
T-P 0.657168| 0.669117| 14.72579) 11.62836| 0.059116| 2.360399
No-T-C 1.369373 7.819803| 1.03419 | 1.199871 0.717532| 0.367268
T-C 2.14184 | 12.23097| 1.617579) 1.876721] 1.122293| 0.574444
No-Wine tasting| 1.34133 | 4.027885| 0.044668| 3.439612 0.00231 | 0.101767
Winetasting 3.283945| 9.861373] 0.109358| 8.42112 | 0.005655| 0.249153
AV 0.181121] 7.822679) 0.08383 | 3.133861| 5.471873| 0.063147
No-AV 0.14231 | 6.146391] 0.065867| 2.462319| 4.299329 0.049616
No-SR 3.903911] 0.168902] 1.61303 | 3.749226| 0.433055| 0.032454
SR 10.55502] 0.456662| 4.361156| 10.1368 | 1.170853 0.087746
Grassland 0.560988| 0.00597 | 0.00387 | 0.775633| 0.959695| 25.15712
No-Grassland | 0.373992 0.00398 | 0.00258 | 0.517088| 0.639797| 16.77141
No-Tourism 2.753522] 5.274954 1.536085| 1.937496| 1.709255| 2.386954
Tourism 2.645541] 5.068093] 1.475847| 1.861515| 1.642225| 2.293348
No-Person 6.956049| 0.138405/ 1.009281| 0.000751] 1.669616| 0.297941
Person 9.605972 0.191131] 1.393768| 0.001037| 2.30566 | 0.411443
No-Tree 2.071542] 8.944015 0.881457| 3.381019| 2.805671) 0.381069
Tree 0.930693| 4.018326| 0.396017| 1.519009 1.260519 0.171205
Marketers 0.502703] 2.939172| 9.952555| 0.243991] 1.760948) 4.127421
Visitors 0.502703] 2.939172 9.952555| 0.243991] 1.760948| 4.127421

TableS21 Shows the acrosduster (Cla.Mod) andithin-cluster (Mod.Cla) distributions

of variablesn Clusterl resulted from cluster analysis Nbva Scotia.

Variables Cla/Mod Mod/Cla Global p.value v.test
T=No-

Tourism 71.42857 |83.33333 |49 3.12E09 5.925313
SR=NeSR | 57.53425 100 73 1.37E08 5.677197
WT=No-

Wine tating | 57.74648 | 97.61905 |71 1.03E07 5.320988
X=No-

Person 63.7931 88.09524 | 58 1.16E07 5.299604
TC=NoT-C |57.37705 |83.33333 |61 8.93E05 3.918063
F=Field 76.47059 | 30.95238 17 2.17E03 3.065835
K=Mountain | 62.96296 | 40.47619 |27 1.19E02 2.513939
S=NoWine

glass 46.91358 |90.47619 |81 4.19E02 2.034448
S=Wine glasg 21.05263 | 9.52381 19 4.19E02 -2.03445
K=No-

Mountain 34.24658 |59.52381 |73 1.19E02 -2.51394
F=No-Field |34.93976 |69.04762 |83 2.17E03 -3.06584
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TC=T-C 17.94872 16.66667 39 8.93E05 -3.91806
X=Person 11.90476 11.90476 42 1.16E07 -5.2996
WT=Wine

tasting 3.448276 2.380952 29 1.03E07 -5.32099
SR=SR 0 0 27 1.37E08 -5.6772
T=Tourism | 13.72549 16.66667 51 3.12E09 -5.92531

TableS22. Shows theacrosscluster (Cla.Mod) and withkeluster (Mod.Cla) distributions

of variablesn Cluster2 resulted from cluster analysis Nbva Scotia.

Variables Cla/Mod Mod/Cla Global p.value v.test
WT=Wine

tasting 68.96552 | 74.07407 |29 7.61E09 5.77689
MV=Marketers| 48 88.88889 | 50 1.41E06 4.823515
TC=T-C 53.84615 | 77.77778 |39 2.14E06 4.739355
T=Tourism 45.09804 |85.18519 |51 2.65E05 4.201836
AV=AV 47.72727 | 77.77778 |44 4.33E05 4.089182
AV=No-AV 10.71429 | 22.22222 |56 4.33E05 -4.08918
T=No-Tourism | 8.163265 |14.81481 |49 2.65E05 -4.20184
TC=No-T-C 90.836066 | 22.22222 |61 2.14E06 -4.73936
MV=Visitors 6 11.11111 50 1.41E06 -4.82352
WT=No-Wine

tasting 9.859155 |25.92593 |71 7.61E09 -5.77689

TableS23. Shows theacrosscluster (Cla.Mod) and withieluster (Mod.Cla) distributions

of variablesn Cluster3 resulted from cluster analysis Nbva Scotia.

Variables Cla/Mod Mod/Cla Global p.value v.test
SR=SR 70.37037 |61.29032 |27 7.16E07 | 4.956838
X=Person 57.14286 77.41936 42 1.94E06 4.759724
K=No-

Mountain 42.46575 | 100 73 5.83E06 | 4.532329
AV=No-AV 46.42857 |83.87097 |56 1.42E04 | 3.804076
O=No-Water | 40.54054 96.77419 74 2.04E04 3.714033
S=Wine glass | 68.42105 |41.93548 |19 2.36E04 | 3.676948
F=No-Field 37.3494 100 83 8.97E04 | 3.321007
MV=Visitors 44 70.96774 50 5.54E03 2.774012
B=No-

Building 36.70886 | 93.54839 |79 1.43E02 2.449416
T=Tourism 41.17647 |67.74194 |51 2.72E02 2.208032
N=No-Tree 45.16129 45.16129 31 4.78E02 1.978751
N=Tree 24.63768 | 54.83871 |69 4.78E02 -1.97875
T=No-Tourism | 20.40816 | 32.25807 |49 2.72E02 -2.20803
B=Building 9.52381 6.451613 21 1.43E02 -2.44942
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MV=Marketers| 18 29.03226 50 5.54E03 -2.77401
F=Field 0 0 17 8.97E04 -3.32101
S=NoWine

glass 22.22222 58.06452 81 2.36E04 -3.67695
O=Water 3.846154 | 3.225806 26 2.04E04 -3.71403
AV=AV 11.36364 16.12903 | 44 1.42E04 -3.80408
K=Mountain 0 0 27 5.83E06 -4.53233
X=No-Person | 12.06897 22.58065 58 1.94E06 -4.75972
SR=NGSR 16.43836 | 38.70968 73 7.16E07 -4.95684

Table S24. Results of thesluster analysis showindimensions that explain variability in
the MCA resultgOntarig.

Dimensions Eigenvalue percentage o] Cumulative percentage of

Variance variance
Dim 1 0.138239 11.64122 11.64122
Dim 2 0.125461 10.56512 22.20634
Dim 3 0.101094 8.513147 30.71949
Dim 4 0.08361 7.040815 37.7603
Dim 5 0.07982 6.721691 44.48199
Dim 6 0.076323 6.427171 50.90916
Dim 7 0.068504 5.768732 56.6779
Dim 8 0.066936 5.636755 62.31465
Dim 9 0.062952 5.301235 67.61589
Dim 10 0.061092 5.14456 72.76045
Dim 11 0.053496 4.504885 77.26533
Dim 12 0.045182 3.804802 81.07013
Dim 13 0.043149 3.633589 84.70372
Dim 14 0.040902 3.444374 88.1481
Dim 15 0.036211 3.049382 91.19748
Dim 16 0.033444 2.816339 94.01382
Dim 17 0.027591 2.323486 96.3373
Dim 18 0.022888 1.92739 98.26469
Dim 19 0.020607 1.735307 100

Table S25. The first8 dimensions explaining maximum variability in the MCA results

(Ontario.

Dimension 1 2 3 4 5 6

Biking 6.59E+00| 2.06926 | 1.742995| 0.344078| 0.173635| 1.49E+01
Horse riding 3.61E02 | 0.103158| 1.177123| 36.28099 4.355076| 4.03E01
No-Act 1.01E+00| 0.560834| 0.086503) 0.276713| 1.575386| 4.18E01
Walking 2.35E+00| 1.592804| 7.505491| 0.027724| 0.075741| 1.37E+01
Yoga 447201 | 0.844063| 14.75325| 1.036771| 15.75988| 5.82E+00
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Field 1.76E+00| 19.22668| 0.108677| 2.448133) 0.363832 5.73E01
No-Field 1.12E01 | 1.227235| 0.006937| 0.156264| 0.023223| 3.66E02
Mountain 6.28E03 | 6.478589 0.426143 7.240815| 26.26943) 5.66E+00
No-Mountain 1.94E04 | 0.200369 0.01318 | 0.223943) 0.812457| 1.7/5E01
No-Water 2.56E01 | 0.322118) 0.274159 0.779526| 0.05936 | 3.84E03
Water 4.86E+00| 6.120233) 5.209026| 14.81099| 1.127849| 7.30E02
No-Wine glass | 1.35E04 | 0.422316| 1.571252| 0.139274| 1.169982| 1.38E+00
Wine glass 6.58E04 | 2.061896| 7.671406| 0.679987| 5.712264 6.74E+00
Building 4.01E+00] 2.905303] 12.11163) 0.402137| 0.170644| 5.07E02
No-Building 1.00E+00| 0.726326| 3.027909 0.100534| 0.042661| 1.27E02
No-T-P 2.29E+00| 0.164244| 0.814053| 0.005344 0.0849 | 2.54E01
T-P 8.12E+00| 0.582318) 2.886188 0.018946| 0.301011] 9.01E01
No-T-C 3.54E01 | 0.417931] 0.274184| 0.293754| 2.616249 2.44E+00
T-C 1.86E+00| 2.194138| 1.439465| 1.542211] 13.73531| 1.28E+01
No-Wine tasting| 1.55E+00| 0.192834| 0.210034| 0.009688| 2.923746| 1.84E02
Wine tasting 3.29E+00| 0.409772| 0.446322| 0.020587| 6.21296 | 3.91E02
AV 1.38E+00| 14.92176| 4.913299| 8.872689 0.977804| 6.14E04
No-AV 3.91E01 | 4.208701] 1.385802 2.502553| 0.275791] 1.7/3E04
No-SR 3.72E+00| 0.687581 0.50484 | 0.103968| 0.415514| 6.47E02
SR 1.18E+01] 2.177339 1.59866 | 0.329232) 1.315794 2.05E01
Grassland 4.03E+00] 1.89723 | 3.936643) 4.290031] 1.859449 8.45E+00
No-Grassland | 1.65E+00| 0.774925| 1.607924| 1.752266| 0.759493| 3.45E+00
No-Tourism 4.84E+00| 0.57042 | 1.438651] 0.635129| 3.265591 3.74E+00
Tourism 8.61E+00| 1.014079) 2.557602| 1.129118| 5.805494| 6.65E+00
No-Person 4.11E+00| 8.885974 0.040613| 1.779925| 0.086897| 1.17E03
Person 3.64E+00| 7.880014 0.036015| 1.578424] 0.07706 | 1.04E03
No-Tree 4.59E+00| 4.285928 4.146973| 2.594168| 0.906124 6.18E+00
Tree 3.46E+00| 3.233244) 3.128418 1.957004] 0.683567| 4.67E+00
Marketers 3.94E+00| 0.320196| 6.474312| 2.818541| 0.002913| 8.01E02
Visitors 3.94E+00| 0.320196| 6.474312 2.818541 0.002913 8.01E02

TableS26. Shows the acrosguster (Cla.Mod) and withieluster (Mod.Cla) distributions
of variablesin Clusterl resulted from cluster analysis of Ontario

Variables Cla/Mod Mod/Cla Global p.value v.test
AV=No-AV |78.20513 | 96.8254 78 4.46E09 5.866145
G=No

Grassland 77.46479 |87.30159 |71 4.92E06 4.568001
A=No-Act 70.93023 | 96.8254 86 9.23E05 3.909958
SR=NeSR | 73.68421 |88.88889 |76 1.44E04 3.801579
F=No-Field | 67.02128 | 100 94 1.95E03 3.097708
N=No-Tree | 79.06977 |53.96825 |43 4.07E03 2.87285
T=No-

Tourism 73.4375 74.60318 | 64 4.97E03 2.809115
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O=No-Water | 66.31579 100 95 5.79E03 2.759456
TP=T-P 81.81818 28.57143 22 3.91E02 2.06359
K=No-

Mountain 64.94845 100 97 4.81E02 1.976909
K=Mountain | O 0 3 4 8102 -1.97691
A=Biking 0 0 3 4.81E02 -1.97691
TP=NoT-P |57.69231 71.42857 78 3.91E02 -2.06359
A=Yoga 16.66667 1.587302 6 2.69E02 -2.21242
O=Water 0 0 5 5.79E03 -2.75946
T=Tourism | 44.44444 25.39683 36 49703 -2.80912
N=Tree 50.87719 46.03175 57 4.07203 -2.87285
F=Field 0 0 6 1.95E03 -3.09771
SR=SR 29.16667 11.11111 24 1.44E04 -3.80158
G=Grassland| 27.58621 12.69841 29 4.92E06 -4.568
AV=AV 9.090909 3.174603 22 4.46E09 -5.86615

TableS27. Shows the acrosguster (Cla.Mod) andithin-cluster (Mod.Cla) distributions

of variablesin Cluster2 resulted from cluster analysis of Ontario

Variables Cla/Mod Mod/Cla Global p.value v.test
K=Mountain | 100 75 3 2.47E05 4217184
AV=AV 18.18182 100 22 1.87E03 3.110851
A=Horse 100 25 1 4.00E02 2.053749
AV=No-AV |0 0 78 1.87E03 -3.11085
K=No-

Mountain 1.030928 25 97 2.47E05 -4.21718

TableS28. Shows the acrosduster (Cla.Mod) and withieluster (Mod.Cla) distributions

of variablesn Cluster3 resulted from cluster analysis Ohtaria

Variables Cla/Mod Mod/Cla Global p.value v.test
AV=AV 72.72727 | 66.66667 | 22 2.37E08 5.582405
G=Grassland| 51.72414 62.5 29 9.24E05 3.909817
O=Water 100 20.83333 |5 5.65E04 3.448095
SR=SR 50 50 24 1.46E03 3.182138
F=Field 83.33333 |20.83333 |6 2.94E03 2.974393
A=Yoga 83.33333 |20.83333 |6 2.94E03 2.974393
N=Tree 31.57895 |75 57 4.36E02 2.018146
N=No-Tree |13.95349 |25 43 4.36E02 -2.01815
F=No-Field |20.21277 |79.16667 |94 2.94E03 -2.97439
SR=NeSR | 15.78947 |50 76 1.46E03 -3.18214
O=No-Water | 20 79.16667 | 95 5.65E04 -3.4481
G=No-

Grassland 12.67606 | 37.5 71 9.24E05 -3.90982
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| AV=No-AV | 10.25641

| 33.33333

| 78

| 2.37E08

| -5.58241

|

TableS29. Shows the acrosduster (Cla.Mod) and withkeluster (Mod.Cla) distributions

of variablesin Cluster4 resulted from cluster analysis of Ontario.

Variables Cla/Mod Mod/Cla Global p.value v.test
A=Biking 100 33.33333 |3 0.000519 | 3.470505
MV=Visitors | 18 100 50 0.001317 | 3.212227
A=Walking 75 33.33333 |4 0.002014 | 3.088211
X=Person 16.98113 | 100 53 0.00233 3.044627
N=Tree 15.78947 | 100 57 0.004729 | 2.824908
WT=Wine 21.875 77.77778 32 0.004812 2.81934
T=Tourism 19.44444 | 77.77778 | 36 0.010982 | 2.543267
B=Building 25 55.55556 | 20 0.016507 | 2.397507
SR=SR 20.83333 | 55.55556 |24 0.039713 | 2.056724
SR=NGSR 5.263158 | 44.44444 76 0.039713 -2.05672
B=No-

Building 5 44.44444 | 80 0.016507 | -2.39751
T=No-Tourism | 3.125 22.22222 | 64 0.010982 | -2.54327
WT=No-Wine | 2.941176 |22.22222 |68 0.004812 | -2.81934
N=No-Tree 0 0 43 0.004729 | -2.82491
X=No-Person | 0 0 47 0.00233 -3.04463
MV=Marketers| 0 0 50 0.001317 |-3.21223
A=No-Act 3.488372 | 33.33333 | 86 0.000175 | -3.75258
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APPENDIXC:| NSTAGRAM USERS® PERMI SSI ONS TO USE
FOR THE PURPOSE OF MY THESIS
In this document, I'mhowcasing the permission | received from the photographers

for using their photo in my thesis. | received the consent from the owner of the St Hubertus
& Oak Bay Winery Instagram page (@sthubertuswine) through erRgurg S3.
However, the rest of theonsents are obtained through communicating with the

photographers via direct message on InstagFagufe SJ.

RE: Request for permission to use the winery photos in my thesis

o UBEBTUS & OAK BAY ESTATE WINEp
gt U NERy

T
M ooy
":' ry o o 3054 e
e g NIV
'S, 788}
Good Morniny g Mehrnoosh
Absolutely, use our images for your thesis. Consider the this eMail a signed approval
All the best & have a GRAPE Day
Andy

U. Andy Gebert / Vintner/Propristor
St Hubertus & Oak Bay Estate Winery Ltd.

www.st-hubertus.bc.ca

Facebook- Instagram-

Figure S3Consenfrom the owner of the St Hubertus & Oak Bay Winery Instagram
page (@sthubertuswine)
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& B sodeReeriongier &, (1 & @ Semkem

G O e @D&rkﬂmuEﬂn@Wmsnﬂm L O

m;j::{:xssssgﬂ el ear Sirftladam,
Dear Sandra, T Mihrrioosh Hehansdic o I hope this message finds you well,

1 hope this message finds you well,
1 am Mehrnoosh Mohammadi, &
second-year Master's student at
Delhousie University in Halifax,
working with Dr, Kate Sherren
(http://katesherren.org/energy
-landscape-exposure-2015/). [

am using publicly available social
media images to understand how
people react to seeing nearby
wind turbines or solar panels when
they are visiting vineyards, [ have
searched through Instagram posts
anel found the attached image you
posted that fits my criteria, [ would
like to use this phete as one of six
examples in an illustration in my

second-year Master’s student at
Dalhousie University in Halifax,
working with Dr. Kate Sherren
(lttp://katesherren,org/energy
~landscape-exposure-2015/), I

am using publicly avsilable social
media images to understand how
people react to seeing nearby
wind turbines or solar panels when
they are visiting vineyards, [ have
searched through Instagram posts
anel found the attached image you
posted that fits my criteric, [ would
like to use this photo as one of six
examples in an illustration in my
thesis as well s & published paper,
with your permission and citing you

I am Mehrnoosh Mohammadi, &
second-year Master's student at
Dalhousie University in Halifax,
working with Dr. Kate Sherren
(Ittp://katesherren.org/energy
~landscape-exposure-2015/). [

am using publicly available social
medic images to understand how
people react to seeing nearby
wind turbines or salar panels when
they are visiting vineyards, I have
searched through Instagram posts
and found the attached image you
posted that fits my criteric, I would
likke to use this pheto as one of six
examples in an illustration in my
thesis as well s & published paper,

thesis as well s & published paper, ¥ it s A 57 withyour permission and citing you
with your permission and citing you ks i v g St e as the copyright holder. [ will not be
as the copyright holder. [ will not be I ean blur or black out any element Making eh ensd cup e either ite:
making any money out of either use. it (s il peatior 1wt Incliihe I can blur or black out any el_emenf
1 can blur or black out any element Tasi AT et i that you would prefer I not include.
that you would profer T net incude. ity 1 would also be more than hapry to
For instance, in your case | would with you if you are interested, Sere tia reetl of ey tesstrck
not include the faces but I could . with you if you are interested.
also remove the entire body if you
prefer. T would also be more than
happy to share the result of my
research with you if you are ..,
Couldn't load image, Tap o retry, Couldn't load image, Tap to retry,
Couldn't load image. Tap to retry,
Energy landscape transitions (2015-)
This t
Please let me know if you consent Please let me know if you consent
to my use of your phetograph under to my use of your photograph under
the conditions above, or if you do the conditions above, or i you do
not consent. Alternatively, let me not consent, Alternatively, let me
know i 1 or my supervisor (kate know if 1 or my supervisor (kate
sherren@dal.ca) can answer any .sherren@dal.ca) can answer any
additioncl questions for you befere additional questions for you before
you decide, If you can respond you decide, If you can respond
not consent. AHerha within the next month [ would be within the next month I would be
know i T or my super grateful as I need to complete my grateful as [ need fo complete my
degree soon, degree soon,
Have & great day, Have a great day,
¥ Mehrnoosh ¥ Mehrnoosh
he next month [ would be
s I need to complete my
Couldn't load image. Tap o retry. Couldn't load image. Tap to retry.
Delmaic Dimrarts PDalhousie University
Yes that's fine. [ you can blur the
& faces that would be great.
Hi there.

Which image are you wanting to

use?
The phete that I have just sent
thanks for your prompt reply

B sure!

Awesome! Many thanks

7, Absolutely! 11
.

Awesome! Many thanks

I B8E
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Figure S4A composite photo displaying direct messages with three different users,
including @darkhorseestatewinery, @sandraregierphotographer, and @shawnkearns
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