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Abstract

The viability and competitiveness of tourism locations depends, in part, on weather and climate.
Climate determines tourists’ choice of locations, activities, and vacation lengths. Netnographic
research utilising TripAdvisor reviews can objectively evaluate tourists’ climatic sensitivity and
determine the meteorological factors most important to them. Manually reading and coding
hundreds of reviews is, however, time-consuming. Web-scraping, which is the process of
obtaining large amounts of data from various websites, can automate this process to analyse
hundreds of thousands of reviews nationwide and evaluate climatic influence more
comprehensively. This thesis compares the outputs of manually collected and web-scraped
TripAdvisor reviews, to evaluate the efficacy of a web-scraping approach. A comparative analysis
of TripAdvisor reviews collected through manual and web-scraping methods was conducted for
19 South African tourist destinations. The objective was to assess the efficacy of web-scraping
when exploring weather-related data. The two methodologies demonstrated a 3.5% difference in
the total number of climatic occurrences. Although there were significant variations in the number
of climate mentions in three locations, namely East London, Polokwane, and Knysna, no
statistically significant differences were calculated between the two methodologies in terms of the
total number of climate mentions. Web-scraping has been demonstrated to be an efficient method
for the real-time collection of big data- which is large volumes of data sets that are generated at
high speeds that cannot be handled effectively by traditional processing methodologies and has
provided a comprehensive understanding of the sensitivity of tourists to climate. Sentiment
analysis revealed that tourists expressed negative or extremely negative sentiments regarding the
majority of weather scenarios, with the exception of good weather, mist, and hail. To comprehend
the impact of climate on tourist perceptions, regional variations in the frequency and proportion of
weather-related mentions were investigated. Cold, hot, and rainy weather were the most frequently
mentioned weather conditions in South Africa, with significant regional variations. Cold
conditions were most frequently mentioned in Gauteng, cloudy weather in the Western Cape,
windy conditions in Mpumalanga, thunderstorms in the Eastern Cape, and hot weather in the
Northern Cape. These results indicate that weather significantly influences tourist experiences, and
web-scraping is a viable method for obtaining these insights. It has been shown that online scraping
is an efficient method of acquiring large quantities of real-time data and providing a full
understanding of visitors' sensitivity towards climate. Consequently, it may be considered and
accepted as a reliable means of data collection, facilitating more comprehensive and widespread
analyses of tourists’ climatic sensitivity from TripAdvisor review.
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Chapter 1: Introduction

1.1 Background

Climate is a key factor in shaping the sustainability of tourism sectors (Amelung et al., 2007;
Gossling et al., 2012; Fitchett et al., 2020). Climate significantly influences tourists' destination
choices, length of stay, and types of holiday activities (Amelung et al., 2007; Fitchett et al., 2020).
Additionally, climate has an effect on seasonality, and weather has an effect on the general
contentment of tourists staying in a particular region (Becken, 2005; Fitchett et al., 2018). This
mainly has an impact on the likelihood of tourists recommending these attractions to others via
word of mouth (Hiibner and Gdéssling, 2012; Fitchett et al., 2020). Tourism, as one of the fastest
expanding sectors in the world, is highly susceptible to climate change due to its strong ties to the

environment and climate (Fang et al., 2018).

South Africa is anticipated to suffer abnormally large repercussions as a result of climate change,
attributable to the increased intensity of modelled impacts and the reduced ability to adjust to
changing conditions caused by more pressing developmental requirements (Reid and VVogel, 2006;
Fitchett et al., 2017). Thus, the viability of the tourism sector in South Africa is dependent on the
type and degree of climate change, as well as the tourism sector and the adaptation capabilities of
the country (Rogerson, 2016). South African tourism is also linked to local economic development
strategies aimed at rescuing South Africans from the confines of poverty imposed by the apartheid
past of the country (Rogerson, 2002; Fitchett et al., 2017). Due to a disproportionate emphasis on

outdoor attractions and a slow pace of climate change adaptation, the tourism sector in South



Africa is exposed to the full effects of climate change. These effects have the potential to have a

significant negative impact (Fitchett et al., 2016).

Internationally, South Africa is recognised to be among of the hardest afflicted nations by the
consequences of climate change and is also ranked as a contributor to climate change (Scott et al.,
2019). The country now ranks as being one of the top 15 Greenhouse Gas (GHG) emitters and has
a record of generating high emissions (Scott et al., 2019). Conversely, tourism is one of the major
sectors that fuels the economy of the country. It is highlighted that in Sub-Saharan Africa, South
Africa is recognised as the country with the top tourism locations (WEF-TTCR, 2015). This is
largely credited to the country drawing a huge number of tourists globally owing to its fascinating

tourism assets which include a broad range of cultural heritage sites (Hall, 2016).

The South African tourism sector is placed as fourth internationally owing to its quick
development due to its attractive tourism assets (Braimoh and Akindoabe, 2010; Amusan and
Olutola, 2017). There are various tourist attractions within the tourist sector such as the Cape
winelands, wildlife reserves, and diverse adventure activities all contribute to South Africa
achieving the position of being the fourth largest and most rapid tourism sector globally (Braimoh
and Akindoabe, 2010; Rogerson, 2016). Developing economies are more dependent on areas such
as tourism as compared to established economies (Khan et al., 2020). South Africa as a geopolitical
force in sub-Saharan Africa needs to further advocate for work to be done to prevent climate

change.

Assessing the reliance of the tourism sector on climate, how susceptible it is to climate change in
the region, and the capacity for adaptation is essential for enabling successful containment of these
impacts (Hambira and Saarinen, 2015; Fitchett et al., 2018). The dependence on climate and the

ability to adapt to climate change are essential for maintaining the tourism sector in a specific



location (Fitchett et al., 2018). Accurate information regarding the current climate suitability of
regions for tourism is essential for optimising the effectiveness of adaptation and mitigation actions
(Hoogendoorn and Fitchett, 2016; Fitchett et al., 2018). To then comprehend the comparative
climatic advantages and drawbacks experienced by a given area and to evaluate its climatic
suitability in comparison to alternative destination possibilities, an empirical and homogenous

technique is needed (Fitchett et al., 2020).

To do this, an impartial estimate of visitors' net climatic sensitivity throughout their holidays is
required (Fitchett and Hoogendoorn, 2018; Fitchett et al., 2020). This is challenging to
authenticate; questioning tourists about climate can unwittingly induce them to contemplate
climate even if it was not a topic of discussion during their vacation (Denstadli and Jacobsen, 2014;
Fitchett et al., 2020). Regional indices were created to measure the tourism suitability of a region
by incorporating multiple climate data (Becken, 2010). However, due to a lack of climate data,
these indices have been found to be biased in some cases and thus have rarely been tested in the
Global South (Hoogendoorn and Fitchett, 2016). As a result, TripAdvisor provides a valuable
forum for travellers to submit self-reported free-form reviews on their trip satisfaction (Mkono,

2012; Fitchett et al., 2020).

Climate generally refers to the long-term average of weather patterns, whereas public perception
often focuses on extreme weather events (Hansen et al., 2011; Keely and Syphard, 2017; IPCC,
2021). While weather and climate are inextricably linked, they should be examined separately.
The word 'climate’ refers to the predominant state of weather seen over a lower temporal resolution
in a particular region (Hansen et al., 2011; Keely and Syphard, 2017; IPCC, 2021). In comparison,

“weather is the expression of climate at a particular region and time” (Becken, 2010, p.2). In



alternative terms, while weather is concerned with variations and extremes, climate data takes

these into account.

1.2 Rationale

The weather experienced during vacations is generally believed to influence the perception of
tourist attractions and the overall vacation experience. Weather remains one of the few important
factors that the tourism sector cannot affect. Tourist organisations and individual tourists must
respond to weather conditions as they occur, yet there exists a deficit of empirical evidence
regarding the relationship between weather and individual tourist perceptions, activities, and the
reflection of these factors in tourist experiences, which is a fundamental postulation in the tourism
sector. Consequently, an important knowledge deficit remains regarding a structural analysis of
the impact of weather on particular tourists. TripAdvisor reviews potentially yield more unbiased
results, as users are permitted to share any aspect of their vacation experiences. The frequency of
climate or weather references provides a more precise indication of the importance of weather to
travelers compared to surveys that directly inquire about weather conditions. The assessment of
TripAdvisor reviews to ascertain tourists' climatic sensitivity has been successfully conducted
across 19 destinations in South Africa (Fitchett and Hoogendoorn, 2018; 2019), offering insight
into whether climate is significant in influencing tourists' positive and negative interactions in
addition to as establishing the climatic conditions to which tourists exhibit the greatest sensitivity.
However, all of these studies have used a manual approach in extracting data from the TripAdvisor
site. This method can be labour intensive, prone to human errors and biases and cannot be rolled
out on a larger scale. In light of the aforementioned issue, it is vital to investigate the South African
tourist sensitivity through the use of TripAdvisor reviews through a platform that is not labour

intensive, prone to human error or biases but is capable of collecting and integrating this



information. This information gateway will aggregate data from multiple sources and subsequently
categorise it. The method employed for this purpose is referred to as web-scraping. This project
aims to offer an affordable and straightforward method for gathering public tourism data from
TripAdvisor, analysing it, and implementing it on a broader scale to investigate tourist sensitivity
to weather and climate in South Africa, ultimately enhancing awareness of the importance of data
collection in the tourism sector. The use of big data in tourism is of significance as it provides
effective and efficient methodologies on extracting and processing data from various social media
platforms, TripAdvisor for example, without directly interacting with individuals. Based on
previous literature (Fitchett and Hoogendoorn, 2019) it is imperative that the following be
answered: 1) What are the various climatic factors that tourists are most sensitive to? 2) What is
the efficacy of web scraping in automating data in comparison to traditional methods of collating
data in the field of biometeorology? 3) How can tourists' concerns and perspectives regarding

climate and weather be analysed and better understood to develop effective adaptation strategies?

1.3 Aim and Objectives

Aim:

This thesis seeks to examine tourist’s sensitivity to weather and climatic aspects while visiting

various regions of South Africa through an analysis of big data from TripAdvisor.



Objectives:

1. Develop an effective web-scraping tool to run on all TripAdvisor reviews for a given region,

and aggregate mentions of weather and climate

2. Test the effectiveness of the web-scraping tool against manual counts that have been published

for south Africa

3. Expand the analysis to all accommodation establishments in South Africa through the combined

use of web-scraping

4. Investigate the climatic suitability of tourists visiting South Africa through the use of sentiment

analysis

1.4 Structure of the Thesis

Chapter two focuses on the literature review, addressing themes including climate, weather,
climate change, tourism, and the utilisation of big data in tourism research. It synthesises the
current literature, emphasising the scientific knowledge to which this study provides. The
subsequent chapter examines the research site, detailing weather, economy, and tourism of South
Africa. Chapter four explores the research approach utilised in the study, starting with the selection
process of weather observatories, followed by an in-depth review of the methodological
procedures, covering data cleaning, understanding the correlation between tourism and climate,
developing the web-scraping tool, and conducting an analysis of data. Chapter five explores the
results of the study, detailing the statistics obtained from multiple analyses. Chapter six analyses
the findings, interpreting them with respect to the aims and objectives of the study, along with the

pertinent source material. It assesses the efficacy of web-scraping and the relationship between



tourists and weather, discusses the discovered limitations, and emphasises the advantages of the
study. The concluding chapter evaluates the attainment of the aims and objectives of the study,

proposes avenues for future research, and examines the principal conclusions and their

implications.



Chapter 2: Literature Review

2.1 Introduction

Tourism refers to tourists (transnational tour operators and residents) visiting specific destinations
due to a natural or human-made attractions (Dube and Nhamo, 2020). Tourism is among the most
rapidly growing economic sectors (Nicolaides, 2020). The environment, tourism providers, local
communities and tourists are all inextricably intertwined and dependent on one another, such that
even minimal changes in one component can have a significant impact on the others (Moreno,
2017). For instance, the decision of a tour operator to add or exclude a location from their portfolio
will significantly affect the environmental, social, and economic conditions of the destination
locality (Moreno, 2017). Interdependence complicates tourism operations, as tourism flows are
influenced to some extent by the operations of the sector and are impacted notably by social and
environmental aspects that are not always predictable (Kadar and Gede, 2021). Climate and
weather significantly influence tourists' decision-making processes, thereby playing an essential
role in the tourism sector (Fitchett and Hoogendoorn, 2018). The relations between tourism,
climate, and weather have been researched in various disciplines (Martin, 2005; Dogru et al.,
2019). The variations that exist within climate spatially and temporally coupled with recreational
activities give way to different techniques and methodologies needed to scrutinise environmental

conditions for sustainable tourism to occur (Dogru et al., 2019).

In some economies, tourism plays a significant role; however, climate change can adversely affect
this sector (Fitchett et al., 2017; Leal et al., 2024; Phuyal et al., 2020; Tanrisever et al., 2024; Zhou

et al., 2024). Climate change has the propensity to have widespread detrimental consequences on



the tourist sector on both global and local scales (Pandy and Rogerson, 2019). Additionally, United
Nations World Tourism Organisation (UNWTQ) and United Nations Environment Programme
(UNEP; 2008) have indicated that climate change will influence tourism markets both indirectly
and directly, with direct effects affecting tourists' key decision processes concerning travel
destinations and timing, and indirect impacts resulting from environmental changes within a
destination (Fitchett et al., 2017). Various global entities have acknowledged the impact on
tourism of climate change, while also highlighting the bidirectional link amid tourism and climate

change, noting the influence of tourism on the environment. (Cavallaro et al., 2021).

This chapter will review and analyse relevant literature based on the following themes: the impact,
on tourism, of climate change and the application of big data in tourism as well as the complexities
inherent in the interaction between tourism and climate change. The chapter will also aim

to evaluate the use of big data and social media in the field of tourism at regional and global levels.

2.2 Climate, Weather and Tourism

2.2.1 Tourist Destination Choices

The climate of a tourists’ home plays an important role in their sensitivity to climate, the value of
climate in their choice of destination, and their level of acclimatisation (Koutroulis et al., 2018).
Unfavourable home weather conditions, whether in the year of trip or the preceding year,
encourages tourists to go to destinations that have higher thermal comfort (Dube and Nhamo,
2020). Many locations across the world have tourist potential but are constrained by climate and
weather (Gossling and Scott, 2024). For instance, if a destination lacks favourable climatic

conditions, tourism managers may be less inclined to market it as it would be unprofitable, or



visitors may endure discomfort due to extreme temperatures if they visit certain destinations
(Fitchett et al., 2020). The terms "push and pull factors™ are frequently used when discussing travel
behaviour (Chen et al., 2016). The selection of tourist destinations may be influenced internally
by socio-economic variables or externally by destination qualities (Chen et al., 2016; Velea et al.,
2022). Weather and climate conditions might be considered one of such destination characteristics
(Becken and Wilson, 2013; Velea et al., 2022). Weather may operate as an attraction factor, luring
travellers to a place with pleasant weather (Fitchett et al., 2020). Adverse climates or inclement
weather in travellers’ native countries might function as a catalyst for tourists to go to warmer or
drier regions (Jeuring, 2017). The research carried out by Giddy et al, (2017) aimed at exploring
American tourists’ experiences with regards to weather and climatic factors highlighted the
influence of climate and weather on destination choice. The findings demonstrated that, while
respondents did not believe that weather conditions were a major role in their decision to explore
the region, they did believe that weather that they had experienced had a noteworthy effect on the
overall contentment of their vacation as the weather limited their ability to engage in outside
activities (Giddy et al., 2017). A close connection appeared when integrating descriptions of
unfavourable weather conditions with meteorological records, particularly for exceptionally high
temperatures (Giddy et al., 2017). This demonstrates that the perceptions of American tourists
accurately reflect climate ineptness for tourism, posing risks to the South African outdoor tourism
business (Giddy et al., 2017). A comparable study done by Fitchett and Hoogendoorn (2019),
demonstrated that 7.9% of tourists from TripAdvisor reviews examined, the climatic suitability of
South Africa with regards to tourism. Tourist choices may be highly influenced by the climate in

the destination of interest.
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Another aspect that has also been defined as a challenge to the viability of tourism is seasonality
(Gossling et al., 2016). The seasonality of tourism influenced by various climatic factors at tourist
locations and also through indirect or institutional influences such as school holidays or events
(Martin et al., 2014; Gossling et al., 2016). The consistent need and urge to measure and evaluate
the climatic suitability of tourist destination has long existed (Fitchett and Hoogendoorn, 2017). A
study conducted by Fitchett et al., (2017) in South Africa aimed at measuring climatic suitability
in 18 distinct locations proved that distinct seasonality with regards to Tourism Climate Index
(TCI) scores is evident however, the contrast between summer and precipitation zones of South
Africa ensures a net balance in climatic adaptability year-round. Climatic changes, such as
precipitation and average temperature, may influence tourists' future decisions regarding travel
frequency and duration, or may entice tourists to seek alternate holiday locations or go at a different
period throughout the year (Hambira, 2011; Hambira and Mbaiwa, 2020). As a result, climate can
have an effect on the seasonality of tourism, overall satisfaction, and the activities accessible to

visitors during a holiday (Hoogendoorn and Fitchett, 2016).

Tourist satisfaction is a response or choice made by visitors in response to emotion or thought
(Bigne et al., 2001). In general, satisfaction represents the emotional state and thinking that follows
the experience of a prospect (Ranjanthran and Mohammed, 2010). Social and psychological
factors like expression, behavior, and wants of tourists and environmental factors like weather and
social group interactions effect satisfaction (Baker and Crompton, 2000). A customer's satisfaction
with a product or service is called contentment (Ranjanthran and Mohammed, 2010). Reputation
and service quality affect tourist satisfaction, according to multiple research (Bigne et al., 2001,
Chen and Tsai, 2007; Ranjanthran and Mohammed, 2010; Ngoc and Trinh, 2015). Also, it appears

that good contentment contributes to improved future behaviour, such as an enhanced motive to
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return and a stronger inclination to suggest (Ranjanthran and Mohammed, 2010; Chen and Tsali,
2007). However, according to the findings of observational research conducted in two major cities
located in Spain (Bigne et al. (2001), indicates that tourist satisfaction impacts the likelihood to
recommend the destination to acquaintances, while it does not influence the intention to revisit. In
contrast, factors including lodging quality, accessibility, scenic beauty, weather or climate, and
cleanliness are recognised as the most important indicators of visitor satisfaction (Um et al., 2006;

Som et al., 2012; Lai and Vinh, 2013).

Martin et al. (2019) published a study that added to the discussion on how to quantify tourist
satisfaction. The objective was to assess the level of satisfaction among international visitors to
South Africa using fuzzy numbers. Tourist destination satisfaction (DSAT) is evaluated through a
model that considers factors like native language, age, and gender (Martin et al., 2019). It was
discovered that the empirical evidence for DSAT disparities between the segments studied.
Females are more content than men; tourists between the ages of 56 and 65 are the most satisfied,
while millennials under the age of 35 are the least satisfied; English native residents were more

satisfied than other visitors.

2.2.2 Tourism Climate Indices

To enhance the sustainability of developmental measures, precise information concerning climate
change in areas relevant to tourism is important (Hoogendoorn and Fitchett, 2016). Numerous
indices have been established in the past few years to evaluate the impact of climate and climate
change on tourism (Fergusson, 1964; Murray, 1972; Mieczkowski, 1985; Harlfinger, 1991; De
Freitas et al., 2008; Scott et al., 2016; Fitchett et al., 2017; Scott et al., 2018). These indices have

been used to quantify the climatic suitability for a range of tourist activities, namely water and
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beach activities, wildlife viewing with respect to climate change (Kovéacs and Unger, 2014; Fitchett
et al., 2017). The Tourism Climate Index (TCI) was initially developed by Mieczowski (1985).
Mieczkowski (1985) pioneered the utilisation of a TCI on a global level to assess climatic
readiness for tourism for locations. The TCI is a composite index that incorporates numerous
meteorological variables, including wind speed, daily sunshine hours, temperature, humidity,

and precipitation, (Gossling et al., 2016; Fitchett et al., 2017).

Over the years, the TCI has been modified and applied to specific tourist settings and attractions
such as beach tourism (De Freitas, 2003; Hasan et al., 2020; Rutty et al., 2020), urban tourism
(Scott et al., 2016), camping tourism (Ma et al., 2021), ski tourism (Demiroglu et al., 2021). Due
to the extensive use and relatively broad application of the TCI, it is particularly well-suited for
preliminary investigations on climate appropriateness for tourism in the climatically diverse global
South (Fitchett et al., 2017). However, two critical criteria are noticeably omitted from these
quantitative indicators of tourism climatic suitability. The first is concerned with the infrastructure
of tourism lodging places and destinations and the extent to which it alleviates the effects of
inadequate climatic conditions (Verbos and Brownlee 2017; Fitchett and Hoogendoorn, 2018).
The second element is the tourist's place of origin, which influences volatility in part due to the
climate they encounter most frequently (Goéssling and Hall 2006; Fitchett and Hoogendoorn,
2018). These variations in tourists’ preconceptions and criterion interactions of weather erode the
predictive power of indices based solely on impartial climatic information in establishing the
climatic suitability for tourism of a location (Géssling and Hall 2006; Fitchett and Hoogendoorn,
2018). The climatic components that appear to be important include radiation, windspeed effects
and temperature (Becken, 2010; Hasan et al., 2020). Tourists' perceptions of the weather cannot

be attributed to a single weather or climatic component, since air conditions of the immediate
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surrounding are reflections of a myriad of meteorological factors working simultaneously to create
a particular weather condition (Becken, 2010; Hasan et al., 2020). Thus, indices integrate various
climatic data to provide a single indicator of climate appropriateness for a destination for certain
tourism activities (Becken, 2010). Additionally, indices are frequently employed to reflect a

tourist's acceptance of the ambient air conditions (Kovécs et al., 2015).

Global tourism flow models have been developed that are predicated on a single environmental
variable, including temperature, in order to predict the movement of tourists among nations
(Hamilton et al., 2003; Priego et al., 2015). De Freitas (2003) criticised a few of the early studies
focusing on destination demand for being overly basic, as they depicted climate through using
single parameters such as precipitation and/or temperature, rather than a multidimensional
combination of varying factors. Hamilton and Lau (2004) discovered that temperature may be
utilised as a primary determinant of travel demand, however temperature alone does not adequately
capture visitors' destination climate concerns. De Freitas (2003) categorised the various aspects of
tourist climate into three categories: thermal, physical, and aesthetic. The thermal aspect relates to
the tourist's degree of satisfaction (De Freitas, 2003; Nasrollahi et al., 2017). The physical
component pertains to meteorological conditions such as rain and wind, that have an effect on
tourism operations (de Freitas, 2003; Hoogendoorn and Fortune, 2018). The aesthetic element
reflects a cognitive perspective, such as sunshine and cloud cover. De Freitas et al. (2008)
proposed a new Climate Index for Tourism (CIT) that incorporates physical, thermal, and aesthetic
factors affecting beach tourism. This index is akin to the TCI but differs in terms of it stemming
from tourist reviews on their preferences with regards to weather and climate (Mieczkowski, 1985;
Gossling et al., 2016). The CIT has indeed been employed recently (Kovécs et al., 2015). It serves

as a method for assessing the probability of occurrence of a variety of biometeorological and
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meteorological circumstances (Kovacs et al., 2015). The evaluations are derived from de Freitas's
(2003) aspects of tourism and are subject to modification (Kovacs et al., 2015). The preliminary
CTI outlined by Zaninovic and Matzarakis (2009) was critiqued by Scott et al. (2012) because
they were not derived from evaluations of what tourists prefer with regards to weather or climatic
conditions that they would rather consider as ideal or unacceptable for diverse tourism activities
or locations (Hoogendoorn and Fortune, 2018). Kovacs et al. (2015) enhanced the CTI by adjusting
the thermal aspects of the CTI and TCI utilising thermal experience and choice studies from
Hungary. Scott et al. (2016) created the Holiday Climate Index (HCI), which is comparable to the
CTI but is rather derived from published data on visitors' climatic interests and is utilised in a

variety of metropolitan sites around Europe.

Other research has attempted to identify key criteria for tourism demand and thus to evaluate their
relative significance to other variables (Gossling et al., 2016). Most research examines
summer beach and coastal attractions (Lise and Tol, 2002; Kdberl et al., 2016; Fitchett et al., 2020)
and winter season attractions (Damm et al., 2014). These studies seek to establish cut-off points
for what constitutes favourable or unfavourable tourism weather conditions (Gossling et al., 2016).
Furthermore, the perception of pleasant or unpleasant weather is arbitrary and is reliant upon the
tourist's weather perceptions and preferences (Lohmann and Hibner, 2013). However, two critical
criteria are noticeably omitted from these quantitative indicators of tourism climatic suitability.
The first is concerned with the infrastructure of tourism lodging places and destinations and the
extent to which it alleviates the effects of inadequate climatic conditions (Verbos and Brownlee
2017; Fitchett and Hoogendoorn, 2018). The second element is the tourist's place of origin, which
influences volatility in part due to the climatic conditions they encounter most frequently (Gossling

and Hall 2006; Fitchett and Hoogendoorn, 2018). These variations in visitors’ preconceptions and
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initial interactions of weather erode the predictive power of indices based solely on impartial
climatic information in establishing the climatic appropriateness for tourism for a location
(Gossling and Hall 2006; Fitchett and Hoogendoorn, 2018). While tourism climate indices are
useful, their limitations however mean that it is crucial to find corroborating evidence of tourist

experiences.

2.2.3 Tourists Weather Experiences, Perceptions and Preferences
The body of knowledge regarding tourist choices, preconceptions, perspectives, and destination
engagements has broadened significantly (Lohmann and Huibner, 2013). Tourists’ weather
predilection needs to be apprehended to establish the acceptable scope of circumstances for major
climatic variables and to enable the establishment of a framework of the profits and course of
tourism (Dubois et al., 2016). The weather encountered by visitors at various tourist attractions is
essential for various reasons including those outlined by Becken, (2012):

1. Weather has an influence on the tourist activities undertaken

2. Weather conditions are the key driver to a tourist’s satisfaction or dissatisfaction with

regards to a particular tourist activity undertaken

3. The safety of tourists is mainly reliant on weather conditions within the region
Given the complexity of the ambient environment, determining the precise preferences of tourists
is challenging (Shambour et al., 2024). The issue is that human behaviour in response to weather
systems is partially determined by their observations of weather (de Freitas, 2015). The
perceptions of tourists may not always correlate with conventional weather parameters, for
instance tourists’ experiences with regards to temperature are not just impacted by ambient

temperature but through humidity, wind, solar radiation as well as precipitation also (de Freitas,
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2015; Hidayat et al., 2024). Weather aspects can be seen as perfect, adequate, tolerable, or
unsuitable depending on a variety of characteristics including the traveller’s persona or
destination type, career, culture, role and age (Tol et al., 2005; Rutty and Scott, 2010, 2014; Li et
al., 2018). Furthermore, Van Vuuren and Slabbert (2011) classified tourist travel reasons in South
Africa as recreational activities, social experience, rest, seeking new experiences, personal
worth and relaxation and self-improvement. Rutty and Scott (2014), for instance, used
questionnaires to determine the thermal tolerance of coastal visitors. Temperatures below 34°C
were reported to be tolerable, however thermal comfort varied by tourist age (elderly people tend
to have a heat tolerance that is lower as compared to youth) and place of origin (Rutty and Scott,
2014). However, Dubois et al. 2016 then demonstrated that depending on the population surveyed
and wording of questionnaire, these can result in quite different thresholds. Hewer et al. (2017)
added to our understanding of how various factors such as trip duration, activity choices, age, and
travel and expense management impact weather preferences and choices, revealing substantial
variations, such as physically active campers placing a higher value on weather but being more
considerate of adverse weather conditions and older campers placing a higher value on weather
(Hewer et al., 2017). Campers traveling shorter distances were more likely than those traveling

greater distances to depart the campground due to inclement weather (Hewer et al. 2017).

Weather conditions are often not favourable, and travellers may often have varying reactions to
adverse weather circumstances (de Freitas, 2003; de Freitas et al., 2015). Persistent floods, sudden
snow or cold conditions, fog, wind, storms, extreme temperatures, and rain are all potential
consequences of bad weather experiences (Gossling et al., 2016; Steiger et al., 2016; Jeauring,
2017; Giddy et al., 2017; Martinez-lbarra et al., 2019). Temperature was observed to be more

frequently mentioned by tourists in South Africa (Giddy et al., 2017).
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2.3 Climate Change

Climatic change, as described by the United Nations Framework Convention on Climate Change
(Hickman et al., 2021), are variations within global atmospheric conditions produced either
directly or indirectly through anthropogenic activities and by natural climate variability over
longer timeframes. Due to anthropogenic and natural processes constantly altering the atmospheric
composition, these circumstances subsequently influence meteorological phenomena and
conditions (Yanda, 2010; Gu et al., 2019). These shifts are significantly altering the temperature
and precipitation cycles, as seen by seasonal flooding, increased temperatures, and droughts (Gu
et al., 2019). Significant climate-change-induced meteorological fluctuations have been
observed in South Africa since 1970, characterised by substantial intra and inter seasonal
precipitation variability and rising drought (Rouault et al., 2013; Kruger and Nxumalo, 2015).
Heatwaves and droughts, as well as associated hydro-meteorological extremes, are some of the
most frequent natural extremes in South Africa (Kruger and Nxumalo, 2015). This predicament is
exacerbated due to the reality that almost all human activities emit greenhouse gases (GHG), which
are inextricably linked to economic development (Warburton et al., 2005; Reason, 2007; Stephan

and Stephan, 2020; IPCC, 2021; Figure 2.1).
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Figure 2. 1: Confidence in anthropogenic contribution to climate change globally. “The evidence
for elevated temperatures is mostly based on changes in metrics based on daily maximum
temperatures; regional studies utilising additional indices (heatwave length, frequency, and
severity) are also employed. Red hexagons denote areas where there is at least moderate

confidence about a rise in hot extremes” (IPCC, 2021, p. 12).

Anthropogenic induced increases in GHG emissions have been documented from roughly 1750
(IPCC, 2021). Concentrations in the atmosphere have steadily increased since 2011 (assessments
published in Assessment Report 6, with seasonal averages of 332 parts per billion (ppb) for nitrous
oxide (N20), 1866 ppb for methane (CH4) and 410 parts per million (ppm) for carbon dioxide
(CO2) in 2019 (IPCC, 2021). Carbon dioxide as well as other GHGs are emitted into the
atmosphere as a consequence of anthropogenic civilisation and related processes (Lu and Wang,
2018). The utilisation of fossil fuels in industrial and tourist operations releases dangerous carbon
dioxide emissions into the atmosphere, causing heat to be trapped in the atmosphere of the earth
(Lu and Wang, 2018). In the South African metropolitan centres of Johannesburg and Cape Town,
domestic combustion and transportation emissions are significant causes of air pollution, owing

mostly to their dense populations and primary economic activities (Lourens et al., 2012). Nitrogen
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oxide (NO), carbon monoxide (CO), sulphur dioxide (SO.), nitrogen dioxide (NO), particulate
matter with a diameter of 10 micrometres or less (PMzo), and different organic compounds are

among the main pollutants generated by these operations (Lourens et al., 2012).

A combination of proxies, archive data, and meteorological data has been utilised to construct
complete climate assessments from 1850 to 2020 (Figure 2.2). These are also used to project future
changes based on well-informed trajectories. Similar assessments have been conducted specific to

South Africa, demonstrating regional changes in the climate (Sousa et al., 2018; Dube et al., 2018)
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Figure 2. 2: “Global surface temperature changes recreated from paleoclimate archives (solid
grey line, 1-2000) and direct data (solid black line, 1850-2020), both averaged and related to
1850-1900. b) Variations in global surface temperature during the last 170 years (black line)

comparative to 1850-1900 and yearly aggregated” (IPCC, 2021, p. 7).

Global temperatures have increased, according to recent research (IPCC, 2021). The warmest

periods ever documented happened subsequently; the hottest year was 2016, followed by 2015,
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2017, and finally 2014 (IPCC, 2021). Future warming and GHG emission forecasts are on the rise.
According to the IPCC (2021), GHG emissions are anticipated to decline in the future, and
subsequently, the increase in global temperature may be kept to 1.5°C. Anthropogenic influences
caused around 1.0°C of global warming, which varied from 0.8°C to 1.2°C by 2017 (IPCC, 2021).
According to the IPCC, if the current pace of growth continues, global warming would likely reach
1.5°C between 2030 and 2052 (IPCC, 2021). The IPCC 2018 and 2021 special reports
demonstrated that human-made forces in the climate system are explicitly influencing climate
change (IPCC, 2018, 2021). More proof of global temperature rises is persistently mounting
(Blunden and Arndt, 2017). As previously stated, global climates are constantly changing due to a
variety of variables, including historical GHGs confined within the atmosphere (IPCC, 2018,
2021). In the future, climatic systems will create feedback mechanisms; the amplitude of these will
be influenced by current human actions. Temperature rises are often accelerated by positive
feedback, while they are slowed by negative feedback. In this situation, GHGs create positive
feedback loops by absorbing heat and raising temperatures (Bellard et al., 2012; Mushewemhuka
et al., 2021). These effects can be mitigated by reducing GHG emissions (Blunden and Arndt,
2017; IPCC, 2021). The inability to significantly and rapidly cut GHG emissions will lead to severe

climate change, affecting all facets of life (IPCC, 2014, 2018, 2021).

As the world population increases prompting economic growth globally, so does the demand for
natural resources increase, resulting in activities that emit GHGs including water vapor, carbon
dioxide, methane, nitrous oxide, and ozone (Szulejko et al., 2016). Increased GHG emissions
causes a rise in temperature across the globe, a phenomenon known as global warming, and
it significantly contributes to climate change. Climate models project that worldwide climate

change is occurring for the foreseeable future, with far-reaching consequences for sustaining life
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(Szulejko et al., 2016). Since 1850, every one of the previous four decades have been warmer than
the decade before it. In the initial twenty years of the twenty-first century (2001-2020), worldwide
surface temperature was 0.99 [0.84-1.10] °C warmer than in 1850-1909 (IPCC, 2021). Climate
researchers have determined a link between increasing global temperatures and rising sea levels,
which has resulted in the flooding of certain remote island nations and coastal communities
throughout the globe (Isobe, 2013). The detrimental effect of climate change on natural resources
may be portrayed in a variety of other settings, including those of attractions of snow, where a key
worry is the decline in tourism contentment and pleasant snow interactions (Cocolas et al., 2015;

Stockigt et al., 2018).

Rising sea levels would complicate numerous infrastructure initiatives along coastal regions and
have a detrimental influence on tourism (Patsch and Reineman, 2024). Rising sea levels will have
a negative impact on coastal floods and anthropogenic disruptions, devastating low-lying coastal
communities by inundation and flooding (Isobe, 2013). During 1950, global mean precipitation
over land has most certainly grown, with a greater percentage increase since the 1980s (IPCC,

2021).

Human impact is very probably attributable to the trend of recorded precipitation variations ever
since the mid-1900s, and it is quite probable that human impact has contributed to the sequence of
documented variations in near-surface ocean salinity (Hsiang and Kopp, 2018). Since the 1980s,
mid-latitude storm paths have most certainly migrated northward in the northern hemisphere, and
southward in the southern hemisphere, with significant seasonal patterns (IPCC, 2021; Chemke,
2022). Human impact is extremely likely to be attributed to the poleward shift of the closely similar
extratropical jet in austral summer in the Southern Hemisphere (Gerber and Son, 2014; Wood et

al., 2020). Climate change will have a significant detrimental effect on water-based tourist
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facilities, particularly those located around coastlines (Grenfell et al., 2016). Climate change
impacts and will affect many geographic locations in different ways at the macro, 5th, and micro-
scales. According to the Assessment Report 6 (AR6), existing information indicates that various

portions of the globe would be affected through various ways (IPCC, 2021).

2.4 Climate Change and Tourism

2.4.1 Global Perspective

Tourism is a substantial worldwide economic industry that has increased substantially over the last
5 decades (UNWTO, 2011; 2018). The economic impact of the tourism sector globally has also
increased, with the World Travel and Tourism Council (WTTC) assessing the input of the sector
to the global economy in 2015 at US$7.2 trillion, representing 9.8% of global Gross Domestic
Product (GDP), and 284 million employment opportunities, accounting for 9.1% of global jobs
(WTTC, 2016a; Scott and Gdssling, 2019). The tourist sector is of much significance in various
destinations worldwide with more than 90 nations where tourism constitutes over 10% of the
national GDP and a major share of jobs (WTTC, 2016b; Scott and Gdssling, 2019). Given high
anticipated increases in global tourist arrivals in many developing countries, international
development agencies (WTTC, UNWTO) view tourism as a key component to the sustainable

development goals (SDG) (Hall et al., 2015; World Bank, 2017; Scott and Gdéssling, 2019).

Climate change and tourism have a symbiotic connection (Amusan and Olutola, 2017). Being the
largest issue, that humanity is facing, climate change continues to affect the environment on a
global scale (Nachmany et al., 2014). The consequences of climate change may be seen in many

industries, tourism included. As stated by the Centre for Health and the Global Environment
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(CHGE; 2016), it is estimated that by the year 2050, climate change would have impacted one
quarter of all species on land. As one of the fastest growing sectors in the world, tourism itself
contributes to climate change (Becken et al., 2020; Pandy and Rogerson, 2019). The associated
environmental effect related to tourist operations uncovers substantial issues to the globe, thereby
considerably contributing to climate change (Loehr and Becken, 2021). Instances include GHG,
deforestation, carbon emissions associated to the transportation engaged within tourist activities
such as rail, aviation, water, and road all lead to the inefficient use of energy and waste generation
(Amusan and Olutola, 2017). In the global south, summer-dependent coastal tourism, for instance,
is substantially impacted by climate change in a variety of ways, such as elevated rainfall in some
regions, a global increase in average temperatures, rising sea levels which result in damage to
infrastructure, intrusion of salt water, as well as biodiversity loss and coral bleaching (Zeppel,

2012; Oyedotun et al., 2018).

The threat that climate change presents to tourism expansion, has received limited attention
(Becken, 2019; Hall, 2019; Janetos et al., 2012; Saarinen and Rogerson, 2014; Scheyvens and
Hughes, 2018). Within the context of developing nations, limited research has been published with
regards to the existing relations between tourism and climate change (Hall et al., 2015; Scott et
al., 2016). The tourist sector is sensitive to weather and climate and is also heavily impacted by a
variety of variables such as the status of the natural environment, anthropogenic factors, and
personal security perceptions (Scott et al., 2012a; Scott and Gadssling, 2019). Climate change,
according to the UNWTO et al. (2008, p. 38), is "...the biggest threat to the sustainability of tourism
in the twenty-first century". The World Travel and Tourism Council (2018) endorsed the United
Nations Framework Convention on Climate Change (UNFCCC) Climate Neutral Now program in

2018, promising to achieve climate neutrality by 2050 and collaborating on increasing industry
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climate action (Goéssling and Scott, 2018). As a result, the ramifications of climate change for
numerous underdeveloped nations that intend to use tourism as a major prospective growth model
must be carefully reviewed in policy development and planning, international aid programs, and
global adaptive capacity negotiations (Gossling et al., 2009; Scott et al., 2012b). Given the
extensive sectoral knowledge of the susceptibility of tourism to climate change (WTTC, 2015;
Gossling and Scott, 2018), the divergent climate change effects encountered by the tourist sector
at both local and global levels remain unknown. As indicated by tourist sector information in the
geographic chapters of the Intergovernmental Panel on Climate Change (IPCC) Assessment
Reports, possible implications in Africa, Asia, Central and South America, and Small Islands
States remain inadequately recognised (Scott et al., 2016). Such regional gaps in knowledge are
notable because they exist in various locations where tourism is expected to develop most rapidly
within the next 30 years (Scott and Gossling, 2019). A further notable impediment to apprehending
the local potential impacts of climate change for tourism economic viability and sustainability has
been a dearth of analyses that take into account the broad variety of possible consequences and
their interconnections at the destination scale (Scott et al., 2012b, 2016). The examination of
climate change effects in seclusion is widespread in various research examined by Mora et al.
(2018), which gives an inadequate and possibly misleading evaluation of the implications of
climate change for a region or industry of concern. Due to the strong global interconnectedness of
the tourist sector, the ramifications of climate change and affiliated adaptation and mitigation
responses may also have crucial implications for destination countries, including the relative
attractiveness of potential destinations (Hamilton et al., 2005; UNWTO et al., 2008; Scott et al.,

2012a).
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Research that has been conducted has in the past primarily focused on the effects of climate change
on tourism demand, volatility, visitors' convenience, and destination selection (Amelung et al.,
2007; Gossling et al., 2012; Serdeczny et al., 2017). Climate change scholars, in particular, focus
on a wide variety of criteria such as the kind of destination, as well as region-specific, and
worldwide studies (Hamilton et al., 2005; Amelung et al., 2007; Moreno, 2010; Gu et al., 2019).
As a result, scholarly literature has concentrated primarily on the effects of climate change on the
tourist sector, with little emphasis paid to the opposing side of the equation, namely the impact of
the tourism sector on climate change (Gossling and Hall, 2006; Scott and Géssling, 2019). The
tourism sector is experiencing considerable effects from climate change and simultaneously
contributes significantly to its progression (Scott et al., 2012; Hambira and Saarinen, 2015).
According to Gassling et al. (2012), tourism adds to climate change through a range of
tourist activities, including increasing water usage, GHG emanations, and changes to local

ecosystems.

2.4.2 African Perspective

The correlation between tourism and climate change may be viewed as bi-directional (Danish and
Wang, 2018), as both entities influence each other. The daily operations, important investment
decisions pertaining to the tourism sector may be affected by the climate and weather in the region
(WTC, 2011; Damm et al., 2020). Developing countries that depend significantly on land and
resources and are vulnerable to climate change are generally found in the Sub - Saharan region
(Kipkoech et al, 2015). These nations are mainly developing economies, making them more
vulnerable to climate change and the hazards that it entails (Adger et al., 2003; Mushawemhuka

et al.,, 2021). This is mostly owing to insufficient financial resources and technological
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advancements to address these changes through adaptation and mitigation (Kurukulasuriya et al.,

2006; Hoogendoorn and Fitchett, 2018).

The susceptibility to climate change exacerbates the socioeconomic issues that African nations
are experiencing (Hoogendoorn and Fitchett, 2018). Effects of climate change are apparent
within activities surrounding African tourism. Different tourist destinations receive various tourist
attention (Hoogendoorn and Fitchett, 2018). This is not only subject to weather, but the times of
year, and if important events should be hosted adjacent to these locations (Hoogendoorn and
Fitchett, 2018). Tourism and climate change research within Southern Africa is limited (Figure
2.3). It is thus necessary to have further research undertaken on the consequences that climate
change will bring these tourism attractions and how it will affect the choices that tourists make

with regards to destinations (Hoogendoorn and Fitchett, 2018).
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Figure 2. 3: Map outlining different countries within Southern Africa where tourism and climate

change research has been conducted. The darker the colour code the more research conducted.

The existing research suggests that the effects of climate change within African countries is
evident (Hambira and Saarinen, 2015). Long-term projections in climate variables including
climate proxies, precipitation, temperature, and evapotranspiration have been examined
(Chishakwe et al., 2012; van Wilgen, 2016), and these demonstrate climate change is occurring

within Sub-Saharan Africa (Malisawa and Rautenbach, 2012: Mushawemhuka et al., 2021).

Air pollution decreases the air quality in specific tourist destinations, thus affecting tourist
attraction (Becken et al., 2017). Sea level rises will occur due to the impact of climate change
(Hoogendoorn and Fitchett, 2018; Hambira and Mbaiwa, 2020). This will be a challenge to most

African developing nations since they already have a limited adaptive ability to climate change
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and tourism is not a primary apprehension for climate change adaptation (Awuor et al., 2008;
Snoussi et al., 2008; Hambira and Mbaiwa, 2020). According to research, the majority of tourists
are more concerned about sea-level rises than they are about lodging or service quality
(Lukoseviciute and Panagopoulos, 2021). The Egyptian government, for example, even had
discussions surrounding their degree of readiness for sea level increases, as there are a few

historical sites that would be impacted if the rise in sea levels continue (EI-Masry et al., 2022).

The temperature increases linked with an increase in GHGs are the primary focus of climate
change science and the major point of many predictions (Yong, 2021). Such temperature increases
may adversely affect tourism, both directly and indirectly (Dube, 2022). Thermal discomfort of
visitors occurs when temperatures surpass human amenity limits (Gossling and Schumacher, 2010;
Hunt and Watkiss, 2011). Effects that interact, with varied degrees of severity and influence,
incorporate the impact of thermal fluctuations on the natural environment components that
compose the tourist attraction (Hambira et al., 2013; Proebstl-Haider et al., 2021). Because of
escalated severity of temperature rises with latitude, the allocation of characteristics affected by
temperature, and the varied dependence of tourism on the natural environment, the severity of the
danger of temperature increases to tourism must vary spatially (Rogerson and Sims, 2012;

Hoogendoorn and Fitchett, 2018).

Climate change is expected to cause temperature variationsin various African nations
(Hoogendoorn and Fitchett, 2018). The consequence of these temperature rises, however, will
make these locations less desirable (Gossling et al., 2006; Gossling and Schumacher, 2010).
Implications are consistent storms that can result in flooding. Warm temperatures are not
considered a concern for visitors in Zanzibar, Tanzania, despite typical maximum temperatures of

32°C (Gossling et al., 2006). Storms and humidity, conversely, are highlighted as climatic factors
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of apprehension (Gossling et al., 2006). Temperature increase will, however, result in a direct
reduction in tourist visits in certain nations (Seetanah and Fauzel, 2018). This may be shown in
Botswana, where temperature increase may not have as many consequences as in Tanzania, but it
will immediately lead to a drop in outdoor activities such as boat and canoe riding (Koberl et al.,

2016).

Bird observation in Egypt might be hampered by algae growth around dams (Ahmed and Hefny,
2007; Hoogendoorn and Fitchett, 2018). Coral bleaching caused by increasing ocean temperatures
is of great concern (Ahmed and Hefny, 2007; Marshall et al., 2011; Satyawan et al., 2021). Coral
bleaching is believed to be a major challenge to tourism linked with snorkelling and scuba diving

in the Seychelles (Marshall et al., 2011; Hoogendoorn and Fitchett, 2018).

Rainfall will be enhanced in certain regions and decreases in precipitation in other areas will be
experienced (Dube et al., 2020) In either case, the consequence will be that outdoor tourist
activities will be limited owing to excess water, or water-based tourism activities would be
restricted due to low water levels (Preston-Whyte and Watson, 2005; Mbaiwa and Mmopelwa,
2009; Hoogendoorn and Fitchett, 2019; Dube et al., 2020). Increased flooding activity in the
Okavango Delta region might cause native crocodiles and hippopotamus to move deeper into
tourism-occupied regions (Hambira and Saarinen, 2015; Hambira and Mbaiwa, 2020). These
modifications will have a number of unintended consequences for tourism growth in the region
(Mbaiwa and Mmopelwa, 2009; Hoogendoorn and Fitchett, 2019). Decreasing water levels in the
Okavango Delta will have an impact on visitor options since water-based tourism activities would

be considerably reduced (Hambira and Saarinen, 2015; Dube and Nhamo, 2020).

30



2.4.3 South Africa

The South African climate is also quite diverse, with summer and winter rainfall zones, sub-
tropical to mid-latitude regions, and both humid and desert regions (Fitchett et al., 2017).
Additionally, South Africa is anticipated to suffer abnormally large reparations as a result of
climate change, attributable to the increased intensity of modelled effects and the reduced ability
to adjust to changing conditions caused by more pressing developmental requirements (Reid and
Vogel, 2006; Fitchett et al., 2017). Thus, the viability of the tourism sector in South African is
dependent on the kind and degree of climate change, as well as the tourism sector and the
adaptation capabilities of the country (Rogerson, 2016). Over 25% of the South African population
is unemployed, but tourism has aided in the employment of 655,609 people in 2013 (Fitchett et
al., 2017). South African tourism is also linked to local economic development strategies aimed at
rescuing South Africans from the confines of poverty imposed by the apartheid past of the country
(Rogerson, 2002; Fitchett et al., 2017). Due to a disproportionate emphasis on outdoor attractions
and a slow pace of climate change adaptation, the South African tourism sector is vulnerable to
the impacts of climate change (Tanrisever et al., 2024). These effects have the potential to have a

significant negative impact (Fitchett et al., 2016).

South Africa as a developing country is trapped in between two realities (Amusan and Olutola,
2017). Internationally South Africa is recognised to be among the hardest afflicted nations by the
consequences of climate change and is also ranked as a contributor to climate change (Scott et al.,
2019). The country now ranks as being one of the top 15 GHG emitters and has a record of
generating high emissions (Scott et al., 2019). On the contrary, tourism is one of the major sectors
that fuels the economy of the country. In Sub-Saharan Africa, South Africa is recognised as the

country with the top tourism locations (World Economic Forum - Travel and Tourism
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Competitiveness Report (WEF-TTCR), 2015). This is largely credited to the country drawing a
huge number of tourists globally owing to its fascinating tourism assets which include a broad

range of cultural heritage sites (Hall, 2016).

The South African tourism sector is placed as fourth internationally owing to its quick
development due to its attractive tourism assets (Akinboade and Braimoh, 2010; Amusan and
Olutola, 2017). There are various tourist attractions within the tourist sector such as the Cape
Winelands, wildlife reserves, and diverse adventure activities all contribute to South Africa
achieving the position of being the fourth largest and most rapid tourism sector globally (Braimoh
and Akindoabe, 2010; Rogerson, 2016). Developing economies are more dependent on areas such
as tourism as compared to established economies (Khan et al., 2020). These economies
demonstrated better resilience during the 2008-2009 global crisis, tourist sector within emerging
countries in Sub-Saharan Africa showed stronger resilience (Amusan and Olutola, 2017). South
Africa as a geopolitical force in sub-Saharan Africa needs to further advocate for work to be done

to prevent climate change.

According to Perch-Nielsen (2010), beach tourist sector of South Africa is relatively sensitive to
climate change. This suggests that South Africa is considered vulnerable to climate change, having
a limited adaptation potential but a favourable susceptibility to climate change (Phillips et al.,
2018). It implies that climate change will have an impact on the beach tourist sector of South
Africa, but other regions across the world will be impacted far worse (Gossling et al., 2002; Hall,

2008; Gossling et al., 2012b; Scott et al., 2012a; Santos-Lacueva et al., 2017; Phillips et al., 2018).

Scarcity of water, as a result of climate change (Gdssling et al., 2012b; Saarinen et al., 2012; Kajan
and Saarinen, 2013), may have an impact on beach tourism in both the west and southern regions of

South Africa (Cai et al., 2014). Serdeczny et al. (2017) believe that owing to the reduction in
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precipitation, South Africa will be more vulnerable to droughts in the future. However, according
to Fitchett et al. (2016a), under a conservative forecast, Cape Saint (St.) Francis would lose the
whole beach by 2100, and any lodging enterprises erected near the coastline will be at significant
danger of floods and storms. Climate change will have a detrimental environmental impact on
Western Cape Province in South Africa (Dube et al., 2020). Wine farming will suffer as a result,
as will tourism activity that is supported by this farming (Dube et al., 2020). The wine industry in

South Africa is a major tourist attraction (Steyn, 2012).

Climate change functions in a fundamentally distinct manner from other conventional global issues
but has major influence not just on one component but on various features of the world such as
transportation, ecology, agriculture, forestry, and energy use (Hoogendoorn and Fitchett, 2018).
Human endeavours such as tourism are among of the aspects most influenced by climate change.
Sufficient research has concentrated mostly on the consequences of climate change on the
environment with important conclusions by the IPCC (2021). However, the understanding
concerning the interrelations that exist between tourism and climate change inside South Africa

are still scarce (Pandy and Rogerson, 2021).

2.5 Big Data and Tourism

2.5.1 The Application of Big Data in Tourism

In the largely digitalised society of today, tourists produce and consume big data, through
interacting, purchasing, and exchanging ideas, photos and experiences online (Li et al., 2020).
Technological devices such as phones, sensors, tracking systems (Geographical Positioning

System), and cameras that are integrated into human everyday life, become elements of data
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generation and distribution through internet technology (Dimitrios et al., 2022). The implications
of such data being easily accessible is that organisations now have access to millions of zettabytes
of data pertaining to consumers, suppliers, company processes, and competitors (Dimitrios et al.,
2022). The quantity of this data is created instantaneously, accumulates fast, without a defined
structure, frequently without any homogeneity and is characterised in the phrase "Big Data" (De
Mauro et al., 2015). The phrase “Big Data” alludes to ‘‘data sets whose volume is exceeding the
capacity to interpret, collect, analyse and visualise traditional data, databases and software tools”

(Padgavankar and Gupta, 2014, p.2219).

The Big Data paradigm is often represented in the three Vs which symbolise certain features and
following the technological and scientific breakthroughs, are enhanced with additional aspects.
The "core" of big data comprises of three essential parts (Chen et al, 2012; Buchholtz et al., 2014)
which according to the extant research are:

* Velocity, which is connected to the methods used for data flow and their production pace.

* Volume, which refers to the vast quantity of this data, which needs cleaning, compaction, or
circumstances for its data storage.

* Variety, which represents the variability of datasets and their layout, both in terms of the varieties

in which they occur and in terms of their semantics.

Previously, the emphasis was on organised data that fit neatly in tables or relational databases,
such as sales by product or by region (Li et al., 2020). Today, however, 80% of the data created is
unstructured and thus cannot readily be arranged in tables (e.g., images, video files, or social media
updates). Advancements in data generation and collecting have led to substantial innovations in
data analysis and storage technology (Dimitrios et al., 2022). The usage of Big Data is not confined

to business but also expands to other sectors such as health and governmental institutions
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(Gandomi and Haider, 2015). Hence, it is acknowledged that Big Data may be applied on any
forms of processes pertaining to various sectors, including the tourism sector (Dimitrios et al.,
2021). The application of big data within the tourism sector is probably the simplest approach to
better understand the interests and aspirations of the tourist (Li et al., 2018). In a sector that is
dominated by an anthropocentric orientation with businesses concentrating, monitoring, and
analysing Internet reviews left by the tourist before, during and after the end of the vacation

experience may guide and enhance commercial activities (Dimitrios et al., 2020).

Big Data may also aid in making choices to design and supply better services, meet the demands
of visitors, and even produce bigger profits (Chareyron et al., 2014). According to Li et al. (2018),
Big Data in tourism seems to be in the initial stage, irrespective of the fact that tourism is one of
the industries where Big Data might offer strategic advantage. While Mariani (2019) argues that
the tourism sector is gradually embracing Big Data, yet there is a great deal of room for
improvement in the application and comprehension of Big Data, particularly in Big Data analytics.
Indeed, there is a rising usage of Big Data in the tourism business and some relevant research, the
academics and practitioners are far from claiming that they have completely comprehended the
application of Big Data in the tourist sector (Centobelli and Ndou, 2019). From what is discussed
from previous researchers there is a need to better grasp the idea of the use of Big Data in tourism
but also to better propose recommendations for future study because there is a research deficit on

this problem.

2.5.2 Tourism and Social Media
Social media is a term that refers to a collection of various forms of online web 3.0 peer

communications ranging from online content communities, social networking, consumer review
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sites, and other forms of technological data and tools that allow for the exchange and creation of
user generated content (Kaplan and Haenlem, 2010; Vassakis et al., 2019). Social networking is
widely recognised as a crucial trend impacting the tourism sector (Xiang and Gretzel, 2010;
Vassakis et al., 2019). Tourists all around the globe have embraced social media, allowing them
to serve as media in different consumer-to-consumer interactions such as reviewing hotel room
services, rating lodging amenities, and sharing thoughts on the quality of various tourist sites

(Leung et al., 2013).

2.5.2.1 Online Review Platforms

Online reviews are becoming increasingly essential in tourism research (HOpken, et al., 2024).
They represent tourists' satisfaction and dissatisfaction with their experiences (Banerjee and Chua,
2016). Online reviews, which are spontaneous and insightful comments supplied by tourists and
are publicly available and accessible on review sites (Guo et al., 2017), are a legitimate blend of
facts, perspectives, perceptions, and emotions (Wilson et al., 2012; Q.; Ye et al., 2014). Online
reviews serve various purposes: they reflect the users' feelings, depict real-life experiences, offer
suggestions, and give essential information (Ye et al., 2014). In the sense that users of the platform
broadcast their material to other users. Online reviews are a valuable tool that may help a resort

strengthen its competitive edge (Simeon et al., 2017).

Reviews may influence service provider performance (Ganzaroli et al., 2017) as well as perceived
value (Rodrguez-Daz and Espino-Rodrguez, 2018), and appearance (Barreda and Bilgihan, 2013;
Wong and Qi, 2017). Users also influence tourist decisions, including their travel destination
(Zhang et al., 2010), possibility of reservation (Vermeulen and Seegers, 2009), loyalty (Gavilan et

al., 2018; Litvin et al., 2008), and intention to recommend (Berezina et al., 2016). Consumer-
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generated media and online review platforms may be classified into two types: transaction-based
online travel agencies and community-based websites (Xiang et al.,, 2017). Different
characteristics of various tourist sites are documented on online review platforms such as
LonelyPlanet, TripAdvisor, and Yelp based on a mix of user data, travel forums, and information
tools entered on these platforms (Li et al., 2018). Transaction-based systems, on the contrary, place
a greater emphasis on electronic word-of-mouth exchanges through websites such as Booking.com
and Expedia (Li et al., 2018). This mode of communication is mostly concerned with the financial
elements of tourism (Xiang et al., 2017). Variations in data sources for online reviews should be
evaluated for the quality, accuracy, and representativeness of data in social media research (Xiang
et al., 2017). For example, collecting unstructured data from websites and applications such as X
and Facebook are more impractical since it is unstructured, as opposed to structured data from
online travel platforms such as TripAdvisor, which is more practical. User produced content refers
to any type of data (e.g. videos, voice notes, text, and photographs) provided by various online
users on various types of social media such as consumer review sites, discussion forums, and social
networking sites (Kaplan and Haenlein, 2010; Li et al., 2018). Social media networking services
such as Facebook and X allow semi-private and public users to interact by sharing diverse personal
interests (Bruns and Highfield, 2015). Most tourism firms, however, place a greater emphasis on
internet discussion platforms such as TripAdvisor, where people with diverse shared interests
express sentiment and personal experiences on tourist destination places (Schuckert et al., 2015).
Tourist reviews offer valuable insights into perceptions of weather conditions at specific
destinations, which can be obtained through sentiment analysis to understand the impact of climate
tourism (Shi et al., 2024). By analysing the emotional tone, keywords, and recurring themes in

reviews, researchers can identify patterns in how weather influences tourists' experiences and
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overall satisfaction. Shi et al. (2024) demonstrated the potential of using social media data and
sentiment analysis tools to study visitors' sentiments toward environmental factors, including
weather, at urban river corridors. Such analysis can inform tourism operators about seasonal
preferences, guide strategic planning for climate adaptation, and improve marketing efforts to

match tourists' expectations regarding weather-related factors.

2.5.2.2 Social Media Analytics

Online reviews and electronic word-of-mouth (eWOM) have attracted attention from tourism
researchers over the years (Dwivedi et al., 2020). The internet offers several intriguing options for
gaining better knowledge of customer behaviour (Han and Anderson, 2021). TripAdvisor is widely
regarded as the premier information and advising platform of the world for tourist decisions,
constituting the biggest tourist network in the world (Law, 2006; Litvin and Dowling, 2018;
Fitchett and Hoogendoorn, 2018). The number of evaluated reviews might vary but range from
XX-YY. Statistical, and machine learning approaches such as Latent Dirichlet Allocation (LDA),

naive Bayes classification, and neural network models have all been employed by the researchers.
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Table 2. 1: Literature on Text Mining and Analysis of Online Reviews (After Taecharungroj and Mathayomchan, 2019)

Authors

Purpose

Context

Platform

Methodology

Fitchett and Hoogendoorn (2019a)

Analysing tourist sensitivity to
weather conditions

18 locations in South Africa

5,898 TripAdvisor reviews

Content analysis

Bi et al. (2019)

To conduct importance-performance
analysis
(IPA)

Two Five-Star Hotels, add country

24,276 reviews on TripAdvisor

Latent Dirichlet allocation (LDA),
the improved one-vs-one strategy
based

support vector machine (IOVO-
SVM) and the ensemble neural
network

based model (ENNM)

Cheng et al. (2019)

To investigate the effect of online
review contents on potential guests'
trust perception

Lodge listings in New York City,
us

1,485 and 10,000 reviews on Airbnb

Manual content analysis and
convolutional neural network (CNN)
model

Fitchett and Hoogendoorn (2019b)

Aimed to investigate tourist climatic
sensitivity and experiences related to
climatic conditions and weather

Afriski Resort, Lesotho

66 out of 259 TripAdvisor reviews

Content analysis

Kirilenko et al.,
(2019)

To identify attraction clusters

Attractions in Florida, US

157,285 reviews on TripAdvisor

Network analysis using
DIRT_LPAwb + algorithm

Alrawadieh and Law (2019)

Investigating the factors that
determine hotel guest satisfaction

Best rated hotels in Istanbul, Turkey

400 English TripAdvisor reviews

Text mining

Taecharungroj (2019)

To infer the possible place brand
identities from user-generated
content

2 famous metropolitan areas in
Bangkok, Thailand

9,633 reviews on TripAdvisor and
Google Maps

Content analysis using Leximancer

Taecharungroj and
Mathayomchan (2019)

To develop a methodology that can
analyse online reviews using
machine learning techniques in such
a way that practitioners in the fields
of tourism and destination
management can understand and
apply the technique to improve their
attractions

Tourist attractions, including
beaches, islands, temples, a
pedestrian street, and markets in
Phuket, Thailand

65,079 TripAdvisor online reviews

Machine learning techniques: latent
Dirichlet allocation (LDA) and naive
Bayes modelling

Fitchett et al. (2020)

To explore tourist sensitivity and
satisfaction with regards to weather
and climate in 5 Tropical Indian
Ocean Islands

Five Tropical Indian Ocean islands:
Mauritius, Reunion, Seychelles,
Maldives, and The Comoros
(Hotels)

13,618 TripAdvisor
online reviews

Content Analysis
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Sangkaew and Zhu (2020)

Comprehending tourists’
experiences within a local market

Phuket, Thailand

2,934 TripAdvisor online reviews

Sentiment analysis

Lee et al (2020)

Investigating the mentions behind
each review posted with regards to
tourist attractions

Five Gatlinburg tourist attraction in
Tennessee, United States of
America (USA)

TripAdvisor online reviews
(number not mentioned)

Polarity analysis

Wang et al. (2020)

Examining factors influencing
tourist satisfaction within hotels

Hotels in China

37,146 reviews from Ctrip.com

Natural Language Processing

Nilashi et al. (2021)

Investigates the effectiveness of a
hybrid method using clustering,
Higher-Order Singular VValue
Decomposition (HOSVD) and
Classification and Regression Trees
(CARDT) in analysing tourists’ online
reviews

Malaysian spa hotels

Reviews on TripAdvisor
(Number of reviews not stated in
article)

Higher-Order Singular Value
Decomposition (HOSVD) and
Classification and Regression Trees
(CART)
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Various studies have applied the use of online reviews to study climate impact on tourism in
southern Africa (Fitchett and Hoogendoorn, 2018, 2019; Stockigt et al., 2018; Fitchett et al.,
2020; Dube and Nhamo, 2020). Any information presented on a travel website might be a
source of data for tourism studies. Despite the allure of these prospects, the reality is that
manually gathering a huge volume of internet data is tedious and nearly impossible to perform
objectively and consistently (Han and Anderson, 2021). A conventional tourism research
analysis may require data collection from a large number of accommodation establishments
and restaurants across a variety of markets over an extended period of time (Han and Anderson,
2021). Manually gathering this data may be extremely time consuming and laborious (Han and
Anderson, 2021). As a result, it is of importance for the process of collecting and storing data

from travel websites to be automated.

2.5.3 Methods Used to Collect Data in Tourism Research

Previous studies directly collected data in a simulation lab or survey scenario where study
participants pretended to complete internet activities (Min et al., 2015; Choi et al., 2017; Shin
et al., 2019). A typical criticism levelled at this research is that there is a disparity between
real consumer behaviour and the behaviour of the volunteers in these tests (Shin et al., 2019).
Furthermore, while large-scale survey research is feasible, a variety of impediments make it a
challenge (Wagner et al., 2020). In the interim, the range of online scraped data is often
considerable (Han and Anderson, 2021). Obtaining currently accessible web data is less
expensive than conducting a survey, even when the commercial service price is considered
(Han and Anderson, 2021). The monetary and labour costs of conducting a survey rise
continuously with each new sample, but web-scraping is a one-time price (Juszczak, 2023).
Hotel costs fluctuate on a regular basis, and internet evaluations are updated even more often

(Landers et al., 2016). A single sampling may not be adequate in such a volatile market (Japec
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et al., 2015). Multiple surveys must be conducted sequentially, which is costly and time-
consuming, but gathering publicly available internet data allows researchers to extract as much

data as they need in real time (Japec et al., 2015).

Web-scraping is the process of developing computer software that will automatically collect,
parse, and arrange data from the web (van den Broucke and Baesens, 2018). Web-scraping
simply put aims to systematically capture data from various user websites and transfer it to a
database, for storage purposes either in an unstructured or structured format (Mitchell, 2018).
Generally, web-scraping may be carried out by building an automated application known as a
virtual scraper (Mitchell, 2018). Various studies have applied the technique of web-scraping
within the field of tourism to investigate tourists’ reviews on hotel service, transportation or
negative word mentions (Levy et al., 2013; Siew et al., 2018; Ahmad et al., 2020). Two studies
(Terziyska and Damyanova, 2020; Barbierato et al., 2021) focused on examining the key
elements that are needed to make wine tourism a success in Italy utilised the application of
web-scraping techniques such as text mining and sentiment analysis. The limitations faced
however included issues with the data utilised, however the methods applied were more
effective as compared to traditional surveys (Terziyska and Damyanova, 2020; Barbierato et

al., 2021).

The application of web-scraping in the field of tourism biometeorology has nonetheless been
on the rise of late (Saarinen et al., 2022). Some studies have employed the usage of this
approach to automate data from online pages such as Twitter to examine climate change related
research (Al-Sagaf and Berglez, 2019; Cecinati et al., 2019). However, the application of web-
scraping within the field of tourism and climate change globally and within the southern part

of Africa remains scarce (Saarinen et al., 2022).
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2.6 Conclusion

This chapter demonstrates that tourism is an essential sector for developing economies all
around the world. There is widespread accord among tourism researchers that tourists are
sensitive to both climate and weather. The climate of a place is thought to impact a tourist's
scheduling, destination choices and overall satisfaction of the trip. The climatic suitability of
regions for tourism is frequently assessed using various climatic indices. However, the use of
indices brings about disadvantages such as discounting the effects of tourists' native countries,
expected weather conditions, and infrastructure in tourist accommodation businesses. This
study aims to investigate tourists’ experiences, perceptions, and sensitivity to weather and
climatic conditions during vacations within 18 locations in South Africa through the
application of big data through the analysis of TripAdvisor Reviews. Considering the
significance of weather as a pull factor for tourism and in establishing the destination image,
reports of adverse weather serve a dual purpose. This might enable for better-informed and
hence more probable successful adaptation on the part of both tourists and the government.
Furthermore, data might benefit in alerting future guests about the weather encountered by past
visitors, especially those from the same region of origin, providing improved awareness among

prospective tourists and hence a lower risk of disappointment.
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Chapter 3: Study Site

3.1 Study Site

3.1.1 Introduction

The study is mainly concentrated on the application of web-scraping to automate data
concerning TripAdvisor reviews throughout 19 different locations. In the case of this aspect
being achieved, the study will be expanded to the rest of the accommodation establishments
throughout South Africa. This chapter presents an overview of the climate, weather, tourism

and geographical features of the study region.

3.2 Descriptive Geography of South Africa

The 19 destinations include Polokwane, Pilanesberg National Park, Pretoria, Belfast, Nelspruit
(Mbombela), Johannesburg, Kimberly, Bethlehem, Ladysmith, St Lucia, East London, St
Francis Bay, Durban, Bloemfontein, Cape Town, Paarl, Knysna, Port Elizabeth (Ggeberha),
and Port Nolloth to facilitate comparison with studies that have performed manual capturing
of TripAdvisor reviews (Fitchett and Hoogendoorn, 2018; Figure 3.1). The surface area of
South Africa is 1,219,602 km? and extends latitudinally from 22-35° South and longitudinally
from 17-33° East (Figure 3.1). It is classed as semi-arid as two-thirds of the nation receives
less than 500mm of rainfall each year (Van Heerden et al., 1988; Tyson and Preston-Whyte,
2000). Directly influenced on the east by the Agulhas current and the warm Indian Ocean, and
on the west by the Benguela current and the cold Atlantic Ocean, the mean annual rainfall of
South Africa decreases from east to west (Jury, 2013). The South African climate varies
greatly, with summer temperatures exceeding 32°C and winter temperatures several degrees

below zero on the interior plateau (Jawtusch, 2014; Fitchett et al., 2017). Notwithstanding these

44



differences, South Africa is deemed to have exceptionally favourable climatic conditions for

tourism, and the climate of the country is a key appeal (Preston-Whyte and Watson, 2005;

Fitchett et al., 2017). Feasibly, the pleasant climate contributes significantly to the competitive

position of South Africa as a tourism destination (Anholt, 2007; Fitchett et al., 2017).

15°0'0"E 20°00"E 26°0'0"E 30°0'0"E 35°0'0"E
J ZIMBABWE ~ .
) Polokwane i
y .
» NAMIBIA 4 . y 2
‘:g i . Nelspruit(Mbombela) -;g
0 ‘ . 4 ° ¢ in
B Pilanesburg ®Preto r.f - B B
° 1 a;t A
’:f Johannesburg “.ESWAT|AN|
; L
Bet.hlehem ;
: Kimberley . _®St Lucia
Atlantic Ocean ° il “Ladysmith - %
Bloemfontein~ i
g_ 'LESOTHO. Indian Ocean _:
3 SOUTH AFRICA e /" Durban 2
@ & ¥ @
Benguela Current
<! Agulhas Current
o Ea?ﬂﬂ‘on
£
+. Paarl 1
L e Knysna Rort Elizahieth (Gqebe R
Cape Towﬂ- < o g . P
4 i o St Francis Bay A [
51 ’ 8 Bt T N LS
8 S A 2
Legend HELTL oma o W
N & .
TCl Score Rt Na:g
High: 92.3 W - F %I ‘/" / }/\r‘ ;
0 105 210 420 630 840 (\J{J U
S [ mm mwm —eeee— [
| I S Kilometers
16°0°0"E 20°00"E 25°0'0"E 30°0'0"E 35°0'0"E

Figure 3. 1: Map displaying the various locations for which TripAdvisor reviews were
retrieved with the TCI scores (Fitchett et al., 2017) interpolated using Inverse Distance

Weight (IDW).

3.3 Climate and Weather

The climatic and meteorological attributes of South Africa are thoroughly documented

(Taljaard, 1996; Tyson and Preston-Whyte, 2000; Landman et al., 2017; Lennard, 2019). The
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climate of South Africa can be broadly categorised as wet, humid, and warm in the east, to arid,
hot, and dry in the west (Landman et al., 2017; Lennard, 2019). Due to the latitudinal position
of South Africa predominantly in the subtropics, the nation is affected by the seasonal
movement of the Southern Hemisphere Westerlies and the Intertropical Convergence Zone
(ITCZ), making seasonality a significant factor in the country (Tyson and Preston-Whyte,
2000; Chase and Meadows, 2007; Jury, 2013). Temperatures nationwide are typically elevated
in summer and diminished in winter (Landman et al., 2017). Furthermore, the majority of the
country experiences rainfall in summer, but the southwestern Cape and western coast receive
rainfall in winter, and the southern coast experiences rainfall year-round (Schulze and Maharaj,
2007; Lennard and Hegerl, 2015). The climate and weather of South Africa are both temporally
and spatially variable across a variety of scales and are influenced by the latitudinal location,
topography, and adjacent oceans (Taljaard, 1996; Nicholson, 2000; Tyson and Preston-Whyte,

2000; Landman et al., 2017; Jury, 2018; Lennard, 2019).

3.4. Tourism in South Africa

To facilitate comparison of the previously published manually analysed TripAdvisor reviews
with those from web-scraping, this study will concentrate on the same 19 locations in South
Africa for which a manual TripAdvisor analysis of climate mentions has been conducted
(Fitchett and Hoogendoorn, 2018, 2020; Figure 3.1). These locations span the nine provinces
of South Africa, the three rainfall zones, and offer a range of different tourist attractions (Table
3.1). The South African tourist sector consists of various forms of tourism markets such as
sports, wine, cultural, business, adventure, coastal and nature-based tourism. Each of these
tourist destinations or hotels under study have unique climates and weather associated with
them which make them ideal for evaluating the effect of weather and climate on tourism as a

whole (Fitchett et al., 2017). The diversity and type of tourism offerings at each region is
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specific and diverse. Cities such as Cape Town, Johannesburg and Durban serve as attraction

sites for business tourism as well as provide various tourist activities such as museum tours and

botanical gardens. Hence all these regions have tourist attractions that are sensitive to weather

and climate. The tourist experiences vary in relation to weather, throughout each location.

Climate and weather are of importance within tourist attractions, as there is an inter-

dependence that exists between climate and tourism (Kozak et al., 2008; Moreno et al., 2008;

Rutty and Scott, 2016).

Table 3. 1: Tourist sites

Tourist Segments

Tourist Locations

Coastal

Port Elizabeth (Ggeberha)
Port Nolloth

St Francis Bay

Knysna

Durban

East London

Cape Town

Urban

Johannesburg
Pretoria

Cape Town
Durban
Kimberley
Bloemfontein

Rural and Countryside

Paarl
Polokwane
Ladysmith
East London
Knysna

St Francis Bay

Mountain

Bethlehem
Cape Town

Natural and Wildlife

Pilanesberg National Park
St Lucia
Knysna

Cultural and Historical

Nelspruit (Mbombela)
Johannesburg

Cape Town
Bethlehem

Adventure and Sports

Belfast
Knysna

Cape Town
Johannesburg

South Africa offers a diverse range of tourist activities and attractions across these niche

markets. The significance of tourism as a mechanism for economic and social growth in South
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Africa necessitates the maintenance and preservation of tourist attractions to ensure their
continued appeal to visitors. Additionally, South Africa should consistently seek to diversify
its tourism market to attract a broader range of tourists. The South African climate is highly
diverse, with summer and winter precipitation zones, subtropical and mid-Ilatitude areas, as
well as humid and arid zones (Nicholson, 2000; Fitchett et al., 2017). South Africa is expected
to suffer significant damages from climate change stemming from the high likelihood of
projected impacts and the slow pace of adaptation as a result of other urgent specific
interventions (Reid et al., 2006; Fitchett et al., 2017). Thus, the success of the tourism sector
in South Africa is contingent on the characteristics and pace of climate change, as well as the

extent of the tourism sector of the country to adapt in its entirety (Rogerson, 2016).

Tourism is recognised as an important factor to economic expansion in South Africa,
consistently expanding at a rate that surpasses the national average (Henama, 2019). The sector
generates foreign income and stimulates other economic sectors, resulting in the creation of
jobs through direct, indirect, and induced influences (Akylrek et al., 2023). South African
tourism is also linked to local economic development strategies aimed at rescuing South
Africans from the confines of poverty imposed by the apartheid past of the country (Rogerson,
2002; Fitchett et al., 2017). Due to a disproportionate emphasis on outdoor attractions and a
slow pace of climate change adaptation, the tourism sector in South Africa is exposed to the
full impacts of climate change. These effects have the potential to have a significant negative

impact (Fitchett et al., 2016b; Fitchett et al., 2017).
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Chapter 4: Research Methodology

4.1 Introduction

This study applied Fitchett and Hoogendoorn's (2018, 2019) methodology for analysing visitor
sensitivity to climate using TripAdvisor reviews to the same 19 tourist destinations in South
Africa, using a web-scraping approach. In the case of this objective being achieved the study
was then expanded to all accommodation establishments throughout South Africa. Sentiment
analysis was then conducted to get the overall sentiments of tourists regarding the weather that
they experienced at various tourist destinations. The main purpose of this research was to
explore the possibilities of using web-scraping methods to enable a wider database of
TripAdvisor reviews to be used in exploring the sensitivities of tourists to the weather. In doing
this, all statistical tests conducted in the previous studies were replicated, which included the
following: calculating and stating the overall number of reviews, the proportion of
climatic/weather related mentions, exploring the relative climatic contribution of the climatic
factors per location, validating it to the previously published manual results and lastly
aggregating the various sentiments regarding weather mentions per location. In addition to this,
a comparison of means test was conducted for each other components to determine if there is

a significant difference between web-scraped and manually collated data.

4.1.1 Data Collection

To ensure consistency in the analysis and comparison of outcomes, this study followed the
methodology provided by Fitchett and Hoogendoorn (2018; 2019) and Fitchett et al., (2020)
and implemented by Stockigt et al. (2018). Tripadvisor reviews may offer more objective

responses, as reviewers may reflect on and discuss any aspects of their trip (Fitchett et al.,
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2020). TripAdvisor provides an online forum for travellers to share feedback on their
experiences, which has resulted in the spread of e-Word-of-Mouth recommendations to a
broader audience (Choudhary and Sharma, 2022). For the purposes of this research, reviewer
data such as total number of TripAdvisor reviews and TripAdvisor status of reviewers were
not collected. Accommodation establishments were selected over TripAdvisor pages of
attractions because they have the broadest and most consistent history of reviews on
TripAdvisor. Secondly, an assessment of reviews of accommodation establishments enables
direct comparisons to prior research undertaken in South Africa that focused on these
establishments (Fitchett et al., 2016). Accommodation establishments data from previous
research which conducted manual counts on TripAdvisor reviews from 19 locations in South
Africa ranging from backpackers and motels to five-star hotels was validated against the
automated web-scraped data (Fitchett and Hoogendoorn, 2018; Stockigt et al., 2018; Fitchett
et al., 2020). The five-star, four-star, three-star, two-star hotel, and Bed and Breakfast (BnB)
or Inn (Amaral et al., 2014; Fitchett and Hoogendoorn, 2018) are the classifications used by
TripAdvisor for accommodation establishments. TripAdvisor reviews published in languages
other than English were captured and evaluated independently from reviews posted in English.
Dates of the review, the trip month (if dissimilar from the review date), and the country of

origin of the individual who published the review were all recorded.

Reviews were captured for this research as well, working in reverse chronological order, across
the three types of accommodation year by year from December 2022 (Amaral et al., 2014;
Buzinde et al., 2010; Fitchett et al., 2020). This yielded a bigger and more detailed population
sample. The basics of web-scraping were demonstrated using Python, a general-purpose
programming language (Downey, 2014). This research does not introduce Python as a whole,
but mainly the Python features essential to web-scraping. Web-scraping is a process or

technique of extracting data from a website using computer software (Mahto and Singh, 2016;
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Adhinugroho et al., 2020). A web browser application or low-level Hypertext Transfer Protocol
(HTTP) implementation is used to simulate data requests from the user's side (Mahto and
Singh, 2016; Adhinugroho et al., 2020). Web-scraping is the automated data collecting from
many Web pages (Adhinugroho et al., 2020). While web harvesting can be a convenient
method for analysing large data sets, it has the potential to remove context from words or
mislabel original data (Xiang et al., 2018). To address this, the code was tested and revised to

ensure that the website retrieves the correct data.

ChromeDriver is a Google Chrome extension that is downloaded. The Jupyter Notebook was
downloaded and installed using the Anaconda prompt, along with the relevant Python libraries.
Python was used for the purposes of this research, primarily owing of the large number of
publicly accessible libraries that provide data extraction capability (Downey, 2014). The
Integrated Development Environment (IDE) "Jupyter Notebook™ was used throughout the
development process because it features a Graphical User Interface (GUI) that facilitates
coding and debugging. The primary libraries used to construct the code are NumPy, Pandas,
PySimpleGUI, and Selenium. NumPy has a sizable library of high-level mathematical
functions for manipulating big and multi-dimensional arrays (Mitchell, 2018). Pandas supports
table manipulation data structures and operations (Mitchell, 2018). PySimpleGUI is a simple-
to-use yet powerful tool for creating a straightforward graphical user interface (Mitchell, 2018).
Selenium is used to implement the data scraping functionality (Mitchell, 2018). It is a robust
framework for automating the browser, which is frequently used to test web applications.
However, it is also effective for scraping data from websites due to its ability to more accurately

imitate a user’s behaviour.

After successfully configuring the coding environment, the coding process began. The coding
process involved the creation of lists which will aid in building the structure of the webpage.
After that, a primary function was built based on the structure of the webpage and the logic
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used to interact with it. In extracting the data, the code was specifically designed to extract the
review date, title, location, rating, and content to determine the basic demographics pertaining
to the sample. The data was then saved in a excel comma separated values (csv) format and

was cleaned for further analysis.

The scraping of webpage content feature was then achieved. The tool "Inspect Elements” on
Google Chrome was used to analyse the Hypertext Markup Language (HTML) code structure
of the webpage and gain a thorough grasp of how to use the Cascading Style Sheets (CSS)
selector to accurately and successfully scrape the intended data. After the coding phase was
complete, testing was performed prior to delivery to ensure that there are no unexpected
problems and that the proposed system is capable of performing the functions for which it was
built. NumPy and Pandas was used to check for data duplication in the case of a vast volume

of scraped data.

Once the data had been extracted from the TripAdvisor site through the use of the web-

scrapper, the data was cleaned before analysis. The cleaning process consisted of the following:

e Removing dummy data

e Converting the data field to the correct sort of data

e Eradicating data redundancy by utilising the name, address, hotel id, and

coordinates of the accommodation establishment

Removal of inactive accommodation establishments

Sentiment Analysis was employed to evaluate the sentiment of the review, which included a
variety of criteria for categorising the various lodging places as either very positive, positive,
very negative, negative, or neutral. Upon achieving this objective, the same procedure was

repeated in extracting more data throughout the whole of Southern Africa.
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Research Framework

*Followed Fitchett's and Hoogendoorn's
methodologies

*Focused on TripAdvisor Reviews for their
objective and broad user base

Web-Scraping Setup

*Used Python (Jupyter Notebook IDE},
ChromeDriver, Selenium, NumPy, Pandas,
PySimpleGUI to generate the code that ran
on all Tripadvisor reviews

*Used "Inspect Elements" in Chrome to
analyse webpage HTML/CSS structure

Data Collection

*Selceted accommeodation establishments
over attractions for consistent historical
data and comparability with prior studies.

*Collected data in reverse chronological

ETERTENTG BV

*Compared web-scraped data with
manually collected data using Independent
two-sample t-tests, and climatic mention
percentages and distribution analysis

Statistical and Visual Analysis

=Analysed regional climatic mentions

»Generated frequency distributions,
seasonal plots.

Data Cleaning

*LUitilised Microsoft Excelto clean the data

*Removed dummy data and converted fields
to correct formats

*Removed inactive accommodations

Sentiment Analysis

*Categorised reviews as very negative,
negative, neutral, positive and very positive
based on weather satisfaction

*Included mentions of weather and climate
but excluded proxy statements

= Captured tourists' adaptation strategies

Expansion and Output

*Expanded analysis to all South African
TripAdvisor locations

* Derived monthly/annual review totals,
weather-related statistics, reviewer
demographics

order from Dec 2022 across
accommodation types

=Automated review date, trip month,
reviewer country of origin in csv format

Figure 4. 1: Data processing flowchart

4.1.2 Data Analysis

A contextual method of content analysis was used to identify these climatic mentions. To be
classified as a climate mention, material must include a comment about weather or climatic
factors, including temperature, precipitation, wind, humidity, and cloudy/sunny circumstances
(Hoogendoorn and Fitchett, 2018). Climate mentions did not include proxy statements such as
the operation of air conditioning units, the lack of shade, or the sunset or sunrise due to the
challenge of properly correlating these statements with a positive or negative weather
experience encountered by the reviewer during their stay (O'Connor, 2010, Hoogendoorn and

Fitchett, 2018).

In comparing the data, the time period used for the previous studies was applied even for the
web-scraped data for accuracy purposes. To be considered a climate mention, text needed to

contain information about climatic factors or weather, including temperature, rainfall, wind,
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humidity, and cloudy or sunny circumstances. Climate references were categorised by the exact
weather or climatic state, including heat, humidity, rain, wind, and storm, to determine the most
relevant factors to visitors. The web-scraped data was analysed using the excel "if function™ to
identify reviews that contained mentions of climate or weather. Reviews were examined for
recurring topics and predetermined terms using a content-based methodology such that if a
review had a specified climate or weather mention the function would assign a value to it and
then calculate the total amount of the mentions. The percentage of reviews mentioning climatic
factors was determined, and the frequency distribution of climatic conditions mentioned was
examined for each accommodation type and destination indicating the overall climatic
sensitivity, the proportion of climatic mentions and the total climatic mentions per region.
Finally, the statistics obtained were compared with the manually collected data presented in
Fitchett and Hoogendoorn's (2019) TCI scores for each destination. The statistical tests
included comparison of means test also known as an independent two-sample t-test. William
Sealy Gosset introduced the t-test in 1908, and it is a widely used statistical method for
comparing the means of two groups to determine whether they are significantly different
(Jankowski et al., 2018). While employed as a statistician at the Guinness Brewery in Dublin,
Ireland, Gosset devised the test. The t-test was particularly advantageous for small sample
sizes, as it was more dependable than conventional methods such as the normal distribution

(Mane, 2016).

The general formula for the t-statistic in a two-sample t-test is (Student, 1908):

X1 —X;
t =

st | 53

np, n;

54



Where:

e X, and X, are the sample means of group 1 and 2.
e sZand sZ are the sample variances of the two groups.

e n,; and n, are the sample sizes of the two groups.

The t-test helps determine whether the difference between the means is statistically significant,
based on the size of the samples and their variability (Mane, 2016). These tests were conducted
based on the overall demographics and statistics of the reviewers, the proportion of climatic
mentions, the overall climatic sensitivity, total climatic mentions per region to validate the
results obtained from the web-scraped data relative to the results obtained from the manually
collected data from Fitchett et al. (2019). Subsequent consideration was undertaken over the
accuracy of manually acquired data in the classification of the climatic appropriateness of each

place for tourism.

The frequency distributions of all climate mention and of each distinct category of climatic
circumstances was studied, allowing for quantitative comparisons of overall count data within
each group and qualitative analyses of inter-class heterogeneity (Fitchett et al., 2018). With a
particular emphasis on rainfall, the primary risk factor for beach tourism, the data was further
studied through theme analysis and identification of important quotes. Statistical and visual
comparisons, such as the t-test to check for correlations was done with previously manually
captured data from TripAdvisor from previous studies specifically from the locations
mentioned in this study. All climate references were classified according to the exact weather
or climatic state, including heat, humidity, rain, wind, storm, and so on, to identify which
climatic factor is predominantly relevant to visitors. The overall number of climatic mentions

in each category was computed annually, monthly, and per accommodation establishment.
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Once this has been validated, the study was expanded to all of the TripAdvisor locations in
South Africa, mainly focusing on accommodation establishments to further comprehend the
sensitivity of tourists to climate and weather. This involved scraping data up to the date of
analysis which was the end of 2021. The same procedure used prior to fulfilling this objective
was also utilised here. Once this was done, means were determined for all the TripAdvisor data
captured. This data includes the aggregate total of reviews (per month and per year). Frequency
distributions were utilised to provide a visual depiction of the outcomes. In the case of certain
reviewers providing only a province or town that they reside in; this was changed to the country
rather. Lists were generated which included the number of reviews for each location in South
Africa. Other details included the mean rainfall, temperature, wind and humidity as well as
other climate and weather-related mentions. From this data, monthly seasonal plots as well as
choropleth maps to demonstrate the proportional representations of TripAdvisor reviews from

each region, were then generated through the use of ArcGIS software.

Last, sentiment analysis was conducted. Sentiment analysis of tourist opinions is essential for
the ability to interpret complex feedback, ensure accuracy, and generate context-rich insights.
Manual sentiment analysis, in contrast to automated methods, enables researchers to
understand and interpret the complex structure of human language, particularly in industries
such as tourism, where emotions, expectations, and subjective experiences are notable factors.
Subjective statements are frequently present in tourist feedback, which automated tools may
misinterpret. Researchers can capture complexities, such as the distinction between a tourist's
overall experience and specific instances associated with weather or service, through manual
sentiment analysis. Human analysts are more proficient at identifying sarcasm, humour, or
elaborate emotions that algorithms may find difficult to accurately classify (Lugmayr et al.,

2017). Contextual understanding remains a challenge for Natural Language Processing (NLP)
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tools, and this is particularly true in industries such as tourism, where experiences can be

personal.

Upon the web scraped data being further analysed for reviews containing weather related
mentions, each review that had climatic mentions were further analysed to evaluate the
sentiment of the reviewer in relation to the interaction or experience regarding the weather. The
reviews were further classified into five different categories namely (very negative, negative,
neutral, positive and very positive), the reviews were classified as very negative if the weather
experienced at the particular location caused extreme distress or dissatisfaction to the point of
cancellation or recommending that people should not visit that particular location, negative
classifications were assigned to dissatisfaction, such as discomfort caused by weather, neutral
classifications were based on either no outright negative or positive sentiment was attributed
to the weather experienced, however an experience was classified as positive if a reviewer
expressed satisfaction, such as appreciating hot weather. Frequency distribution graphs and
tables were generated further visualizing the results obtained. Furthermore, additional relevant
data was recorded, including the adaptation strategies employed by tourists or
accommodations, such as whether a hotel provided alternative activities during bad weather.
This is crucial because it has the potential to influence the level of satisfaction that tourists
experience with the weather. When tourists are incapable of adjusting to unfavorable weather
factors, they are more likely to experience dissatisfaction (de Freitas et al., 2015; Gossling et

al., 2016).

4.2 Ethics Clearance

Ethics clearance was obtained from the Witwatersrand Human Non-Medical Research Ethics

Committee, clearance number HRECNM22-01-077. In automating the data from TripAdvisor,
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screen names were not captured and were not reported on, however screen names can be

pseudonyms.
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Chapter 5: Results

5.1 Introduction

The following chapter explores the results obtained from this research. The chapter is structured
into four primary parts, whereby each section provides an exposition of the outcomes derived
from the used methodological techniques. This research provides the findings derived from the
development and implementation of a web-scraping tool specifically intended to automate the
process of extracting reviews from the popular travel website, TripAdvisor, for the purpose of
the analysis of climate sensitivities among tourists. The tool was developed with the aim of
optimising the procedure of gathering user-generated reviews for the purpose of analysis. This
study aims to assess the effectiveness of automating the analysis of TripAdvisor data in the
fields of tourism and climate research. Specifically, the investigation focuses on comparing two
distinct methodologies while examining reviews referenced in a sequential manner, adhering
to chronological order, progressing retrospectively through successive years from 2019. In the
third section, the sentiment analysis findings will be provided to provide a deeper
understanding of the impact of weather and climate on visitors' perceptions. Subsequently, the
research will further explore the expansion of the analysis on various hotel establishments

throughout South Africa.

5.2 Efficacy of Automating the Analysis of TripAdvisor Data in
Tourism and Climate Studies

5.2.1 Sample Size and Demographics

The utilisation of web scraping techniques yielded a total of 26,687 TripAdvisor reviews

pertaining to 168 tourist accommodation establishments located across 19 specified
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destinations within South Africa. This quantity surpassed the manually collected reviews
previously documented by Fitchett and Hoogendoorn (2018), which amounted to 5898,
representing an increase of 352.48% (Table 5.1). Notably, South Africa accounted for the
highest proportion of reviews obtained through web scraping, constituting 12,226 (45.81%,
n=26,687) of the total reviewers identified. Subsequently, the United Kingdom and the United
States of America followed, contributing 7.6% (n=26,687) and 7.4% (n=26,687) of the total
reviews, respectively, out of the 26,687 reviews collected. Reviews sourced from Australia
comprised 3.45% of the entire dataset obtained through web scraping. Furthermore,

contributions from an additional 96 countries were documented.

Among the total reviews analysed, 2604 (44.15%) originated from individuals residing in
South Africa from the manually collected data (Fitchett and Hoogendoorn, 2018). A minor
percentage of reviewers (14.54%, n=5898) did not disclose their residential location in their
TripAdvisor profiles (Fitchett and Hoogendoorn, 2018). The residual reviews encompass
contributions from 96 different countries of origin (Fitchett and Hoogendoorn, 2018), with the
predominant sources being residents of the United Kingdom (9.82%, n=5898), the United

States of America (3.54, n=5898), and Australia (2.04%, n=5898).

A 1.64% increase, which was statistically insignificant, was noted in the total number of South
African tourists visiting tourist destinations from the manual approach (Figure 5.1), whereas a
2.22% insignificant difference was also observed in the number of tourists coming from the
United Kingdom between the web scraped and manual approaches (Figure 5.1). A statistically
insignificant 1.41% increase was also denoted between both approaches in the reviewers
coming Australia (Figure 5.1). More countries such as Argentina, Canada, France, Germany,
Spain, China, and India have increased by more than 1% from the manual results. A total of

11.28% of the countries had no reviews which was consistent with the manual approach.
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Countries that showed no change in the number of reviews obtained resulted in 26.15% (Figure

5.1).

Legend
%Number of Reviews.
[ Mo change 0%

- Increase >1% N
- No reviews
0 1875 3750 7 500 11280 15 000
— Kilometers

Figure 5. 1: Map illustrating the percentage differences in Tripadvisor review distributions

gathered through manual and web scraping methods.

The highest percentage of reviews recorded was from the United Kingdom (7.6%, n=26,687),
which has a statistically insignificant 2.22% difference from the manually recorded data (Table
5.1). United States followed after (7.4%, n=26,687), which yielded a 3.86% difference between
both approaches (Table 5.1). The remainder of the assessments (displayed in Figure 5.1a)
included Australia (3.45%, n=26,687) which showed a 1.41% insignificant difference between
both approaches. South African reviewers contributed most of the reviews within the web
scraped data, with over 45.81%, n=26,687 written by locals (Table 5.1), particularly from
Gauteng (21.22%, n=12,226). These statistics indicate that there is a statistically insignificant

difference (p=0.94) with those from the manually captured data which yielded 44.17%, n=5898
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of South African reviewers. All these results indicate a statistically insignificant difference

between both the approaches (Table 5.1).

Table 5. 1: Results pertaining to the comparison between web scraped and manual reviews

from various countries.

Countries of Origin Total Number Percentage (%) Percentage

difference (%)

W M W M
South Africa 12226 2604 45.81 44.17 1.64
United Kingdom 2015 579 7.6 9.82 222
United States of America 1966 209 7.4 3.54 3.86
Australia 921 120 3.45 2.04 1.41
T-test for the comparison of country percentages
p=0.94

5.2.2 Climatic sensitivity of tourists

Among the 26, 687 TripAdvisor reviews, 1,163 mentioned the weather, equating to an average
climatically sensitivity of 4.4% (Table 5.2). This is statistically different (p=0.014) from the
manually collected data yielding an overall sensitivity of 7.9% (Table 5.3). Of the 1,163
mentions of weather in the web scraped TripAdvisor reviews, cold conditions were mentioned
the most (35.68%, n=1,163), followed by rain (14,70%, n=1,163), which differed to the
findings obtained by manually gathering the data where the cold (38.8%, n=494) was

mentioned the most followed by hot (28.88%, n=494; Table 3).

Table 5. 2: Mentions of the weather in TripAdvisor reviews.

Web scrapped and Manual Data

Tourist Number of Reviews  Number of Percentage of  Most Frequently Proportion P-value
Destination Consulted Mentions of  Climate Mentioned within Climate (Proportion
Climate Mentions Climate Factor Mentions of climate
mentions)
W M w M W M w M W M
Belfast 326 172 36 24 11% 14% Cold Cold 0.67 0.83 0.55
Bethlehem 1021 171 73 26 7% 15% Cold Cold 0.42 0.85 0.63
Bloemfontein 1624 470 71 26 4% 6% Cold Cold 0.45 0.62 0.36
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Cape Town 1448 604 58 33 4% 6% Hot Hot 0.19 0.36 0.55
Durban 1260 304 39 25 3% 8% Cold Sun 0.54 0.24 0.44
East London 3777 462 92 25 2% 5% Cold Hot 0.25 0.36 0.02
Johannesburg 1731 345 52 23 3% 7% Hot Hot 0.31 0.35 0.898
Kimberly 808 360 31 29 4% 8% Cold Hot 0.45 0.59 0.93
Knysna 2853 603 141 32 5% 5% Cold Cold 0.35 0.41 0.01
Ladysmith 883 179 57 25 6% 4% Cold Cold 0.47 0.56 0.37
Nelspruit 1817 251 43 25 3% 10% Cold Cold 0.51 0.40 0.1
(Mbombela)
Paarl 1285 202 65 25 5% 12% Cold Hot 0.26 0.36 0.16
Pilanesberg 1749 327 118 28 7% 9% Cold Cold 0.42 0.43 0.10
Polokwane 733 249 22 16 3% 6% Hot Hot 0.41 0.63 0.02
Port Elizabeth 1279 423 46 20 4% 5% Cold Cold 0.43 0.55 0.304
(Ggeberha)
Port Nolloth 149 47 21 12 14% 26% Hot Cold 0.48 0.50 0.56
Pretoria 830 299 56 25 7% 8% Cold Hot 0.43 0.52 0.76
St Lucia 2353 273 70 25 3% 9% Rain Hot, 0.26 0.32 0.53
rain
St Francis 761 157 67 20 9% 13% Cold Cold 0.33 0.50 0.17
Total 26678 5898 1163 464 44% 7.9% Cold Cold 0.37 0.39

There is a statistically insignificant difference (p=0.72) between the mentions of cold mentions

in the web scraped and manual data, whereas hot climatic mentions yielded a p-value of 0.05,

indicating statistical insignificance between the two approaches.

Table 5. 3: Statistical analysis performed between the various climatic mentions between

both datasets.

Climatic Condition

Manual (%)

Web-scrapped (%)

Percentage difference

output-value

(%)
Hot 26.60 18.34 8.26 0.05
Cold 39.70 37.54 2.16 0.72
Rain 12.43 13.14 0.71 0.68
Bad weather 2.87 5.89 3.02 0.05
Good weather 237 4.92 2.55 0.05
Mist 1.28 0.16 1.12 0.78
Sun 11.57 10.89 0.68 0.45
Humid 2.06 1.17 0.89 0.76
Drought 29 2.47 0.43 0.80
Cloud 0.8 2.93 2.13 0.06
Wind 2.35 2.77 0.42 0.78
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Overall climatic sensitivity 7.9 4.4 3.5 0.014

Based on the observations made in Figure 5.2, it can be inferred that the indicators of thermal
comfort remain the most referenced climatic factors in the review. This suggests an increased
sensitivity to thermal comfort. After conducting a comparison of means test on the datasets as
shown in Table 5.3, it was found that the total climatic sensitivity exhibited a statistically
significant percentage difference of 3.56 (p=0.033). The observed difference of 2.16% in the
proportion of mentions related to 'Cold' between the data obtained by online scraping and
manual collection did not demonstrate statistical significance (p=0.72, Table 5.3). The hot
climatic references observed a drop of 8.26% based on the manual data, which was determined
to be statistically insignificant at a significance level of p=0.05. In comparing sun climatic
references, it was seen that there was a minimal difference of 0.68% between the web scraped
and manual procedures. This difference was determined to be statistically insignificant, with a
p-value of 0.45 (see Table 5.3). There was no evidence of statistical significance (p=0.68)
noticed in the comparison of rain-related mentions between the manual and web scraped
procedures, with just a marginal difference of 0.71% observed (see Table 5.3 and Figure 5.2).
Both good and bad weather conditions exhibited p-values of 0.05, indicating statistical
insignificance. Furthermore, there was a notable fluctuation of 3.5% between the two
techniques (Table 5.3). The changes in drought, wind, and humid climatic conditions were all
found to be below 1%, rendering them statistically insignificant (p=0.80, p=0.78, p=0.76).
There was a lack of statistical significance (p=0.06) seen in the comparison of cloud-related
mentions between the manual and web scraped methodologies (see Table 5.3). A marginal
variation of 1.12%, which was determined to be statistically insignificant (p=0.78), was noticed

in the frequency of references associated to mist (Table 5.3; Figure 5.2).
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Figure 5. 2: Proportion of climate references obtained through web scraping in the

aggregated TripAdvisor reviews for 19 South African locations

Statistically significant variations were noted in East London (p=0.02), Knysna (p=0.03) and
Polokwane (p=0.02) between both manual and web scraped data. No statistically significant
variations with regards to the other nine climatic references obtained through web scraping in
the 17 destinations were observed between regions in both web-scraped and manually collected
data, as evidenced by Figure 5.3 and Table 5.3. The web scraped data reveals that Port Nolloth
is the region most frequently associated with climatic references, which is also related to the
findings obtained from the manually collected data. Port Nolloth appears to have the highest
number of recorded climatic references obtained through web scraping, which supports the
findings obtained with the web scraped data. Belfast has the second highest recorded climatic
mentions for both methods (Figure 5.2). Figure 5.3 and Table 5.3 both indicate that Port Nolloth

received fewer reviews overall for both datasets, but a significant percentage of these reviews
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included climatic references. Knysna had the most TripAdvisor reviews for both datasets but
had the lowest recorded climatic mentions for both datasets (Figure 5.3 and Table 5.3). Knysna
had a 1% difference resulting from both web scraping and manual approaches as depicted in

Figure 5.3 and Table 5.3.
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Figure 5. 3:The proportion of TripAdvisor reviews that mention weather conditions,

subdivided by location.

Figure 5.4 demonstrates a reduced degree of statistical variability across the datasets across all
different climatic references obtained through web scraping, in a comprehensive manner. As
stated before, there was no statistically significant difference seen in climate references when
comparing the results obtained from web scraping and manual data collection methods.
According to the data shown in Figure 5.4, 16 tourist locations exhibited climate variables that

did not demonstrate statistically significant differences. The weather conditions in St Francis
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exhibited slight variations of 0.56%, whereas Bethlehem experienced large changes of 14.49%
and Johannesburg saw a reduction of 8.70% in the web scraped data compared to the manually
obtained data. However, it is important to note that these differences were also not statistically
significant. The analysis of meteorological data in Port Nolloth revealed a drop of 32.42%
when comparing web scraped data to manual data. Conversely, in Nelspruit (Mbombela), a
marginal rise of 1.43% was seen in the web scraped data. It is important to note that these
changes were not statistically significant. The web-based scraped data revealed an 8.89%
increase in bad weather occurrences in Nelspruit (Mbombela) compared to the manual data, as
well as a 6.25% reduction relative to the manual data. All these changes remained statistically
insignificant. The statistical analysis reveals that the percentage variances in drought

occurrence vary from 17.86% in Bethlehem to -19.23% in St Lucia.

Statistically significant differences in climatic references were observed in East London,
Knysna, and Polokwane utilising both methodologies. The percentage variations in references
to hot weather ranged from an increase of 20.38% to a percentage difference of -19.64%. In
Knysna, the variation in favourable weather references ranged from a decrease of 16.06% to
an increase of 8.22%. East London experienced a significant decrease of 19.4% in rainfall-
related mentions and a significant increase of 28.13% in references to hot weather. These areas

exhibited considerable statistical variances overall.
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5.3 Sentiment Analysis

The assessment of weather conditions by tourists constitutes a crucial focal point within the scope
of this research. The relevance of evaluating an experience, particularly one in which weather plays
a key role, was deemed to be of significance due to its influence on the whole vacation experience.
The subsequent section will address the reviewers' contentment with the various climatic factors
within the reviews obtained from the web-scraped data. The remarks pertaining to climate have
been categorised into five distinct sentiment analysis categories: very negative, negative, neutral,
positive, and very positive. The presence of very positive and positive references suggests a high
level of contentment with the weather conditions, whilst the presence of very negative and negative
references suggests a significant degree of discontent with the climatic conditions. This
section will provide a comprehensive analysis of each climatic condition, delving into their

specific characteristics and illustrating them by means of a range of climate conditions.

5.3.1 Sentiment Analysis

The assessment of weather conditions by tourists is of importance, as it can significantly influence
the likelihood of their return to a particular tourist destination or their inclination to recommend it
to others. The significance of appraising an experience based on weather or climatic conditions
was underscored, given its impact on the overall holiday experience. Within tourist reviews, a
spectrum ranging from very negative to very positive evaluations were discernible. Specifically,
positive evaluations constituted 54.9% of the total, with 30.4% categorised as very positive.
Neutral assessments comprised 7.3%, while negative sentiments accounted for 5.2%, and very

negative evaluations constituted 2.2% (Table 5.4).
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Table 5. 4: Evaluations of weather experiences

Total Sentiment Analysis

Climatic Conditions Very Negative Negative Neutral Positive Very Positive  Totals

1 Cold 231% 5.75% 8.42% 31.83% 51.68% 3371
2 Cloud 3.23% 3.87% 3.87% 16.13% 72.90% 155
3 Drought 0.61% 2.45% 491% 20.25% 71.78% 163
4 Bad Weather 0.00% 15.15% 3.03% 15.15% 66.67% 33
5 Good Weather 0.00% 0.00% 3.57% 14.29% 82.14% 28
6 Hot 1.39% 5.31% 5.18% 36.28% 51.83% 791
7 Humid 4.71% 20.00% 17.65% 25.88% 31.76% 85
8 Mist 0.00% 0.00% 2.33% 25.58% 72.09% 43
9 Rain 2.70% 4.98% 7.82% 24.89% 59.60% 703
10 Sun 2.49% 1.97% 5.77% 31.63% 58.14% 762
1 Hail 0.00% 0.00% 0.00% 66.67% 33.33% 9
12 Wind 1.58% 5.26% 4.74% 22.63% 65.79% 190

Total 2.21% 5.18% 7.34% 30.40% 54.87% 100.00%

Table 5.4 outlines the sentiment analysis associated with various climatic conditions obtained
through web-scraping. Cold, hot and sun related conditions have a significant proportion of very
positive sentiments, indicating that many people view these weather conditions favourably. Good
weather unsurprisingly has a high proportion of positive and very positive sentiments. Rain also
has a considerable number of positive sentiments, suggesting that rain might be observed as
beneficial or pleasant by various tourists. Drought has a high percentage of very positive
sentiments, possibly indicating relief or appreciation when drought conditions are alleviated.
Cloud, mist, and wind generally have a mix of both positive and negative evaluations, but with a
notable presence of positive sentiments. Hail is perceived positively by most of the tourists, which
might be surprising given its potential for damage. Humid has relatively balanced evaluations. Bad
weather has the same number of positive and negative evaluations but no very negative
evaluations, which is counterintuitive but could indicate resilience or appreciation for challenges

faced during such conditions.

72



5.3.2 Different Weather Themes and Sentiment Analysis

Cold conditions are categorised as part of thermal comfort. Mentions related to cold weather
accounted for 53.2% (n= 6,333) of all climatic references obtained through web-scraping. Most of
these mentions, totalling 51.7% (Table 5.4), expressed very positive sentiments. Conversely,
8.06% of mentions conveyed negative or very negative sentiments. Cold conditions can negatively
affect a traveller’s thermal comfort, either by discouraging outdoor activities, or by affecting their

overall satisfaction with the stay, as exemplified by the following reviews.

5.3.2.1 Cold

“Great location, nice friendly staff, good food and the animals were terrific. Had a couples massage at
the spa, very relaxing and quite enjoyable. Weather was a bit cold, so eating was a little uncomfortable

due to no heat in the dining area.” October (Oct) 2019, Colorado.

“Overall, I am satisfied. Though the hotel is the best within the hospitality industry, I called maintenance

to come fix my heater or assist in its performance. It was freezing cold in the evening and in the

morning.” July (Jul) 2017, Pretoria.
The reviews (Figure 5.5) demonstrate the influence of cold weather on multiple aspects of a guest's
experience, including outdoor activities, comfort in hotels, and eating locations. Having
appropriate amenities like heating systems, fireplaces, and warm clothes may reduce the impact of

cold weather, leading to increased visitor pleasure.
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Figure 5. 5: Sentiment analysis of cold related climatic conditions

5.3.2.2 Cloud

Clouds constituted of 2.4% (n= 6,333) of the overall tourist climatic reviews. Clouds may
additionally correlate with tangible climatic phenomena, for instance, rainfall or storms; however,
it is improbable that activities would be cancelled, or tourists would depart prematurely solely due
to overcast or cloudy conditions. Of the 155 cloud-related comments, 72.9% were very positive
(Table 5.4; Figure 5.6). The following examples show how the travellers are affected by cloudy

weather conditions:

“Restaurant scenery, there are more features, huts, night stars, clouds I will never forget.”

“We visited and stayed in Cabin 3 (Chalet) for 2 nights, at the end of May 2017. PROS: We loved the
location near the end of the road (so there was not a lot of car traffic or noise), and the sunset views
from the lawn outlook were beautiful, even when it was overcast. Fortunately for us the weather was

decent, some fog and overcast, but not uncomfortably humid or balmy.”
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In certain cases, however, clouds can negatively influence the overall experience of a tourists
visiting a particular destination altogether. The negative evaluations pertaining to clouds amounted

to 3.9%, with 3.2% being very negative. Some examples of such sentiments include:

“We were only for one night and unfortunately it was raining. We did not see the Drakensberg because
of the clouds. It is a really beautiful place, maybe we will come again when sun is shining. It is on the
top of a hill with a naturally surrounding. The dinner was excellent, and the wine cellar is a gem.” 2021

Cape Town, South Africa.

“Alovely, simple place, downside: bathrooms were a bit old and water trouble in rooms, and the weather
wasn't to good when we went, was cloudy and rainy, Positives lovely rooms clean and neat helpful
friendly staff, lovely meals taste and variety (I am vegetarian and compared to most place they offered
a variety of options, close to the ocean beautiful scenery, good kids entertainment, they have a small spa
but the treatments were good”. Sep 2017, Canada, Mississauga.
Overall, the reviews indicate that weather, particularly cloud cover and rain, can influence the
visitor experience, especially when it affects outdoor activities or visibility of scenic landscapes.

However, positive aspects of the stay, such as accommodations, dining experiences, and helpful

staff, can mitigate the impact of unfavourable weather conditions.
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Figure 5. 6: Sentiment analysis of cloud related climatic conditions

5.3.2.3 Drought

Drought accounted for 2.6% (n= 6,333) of the climatic mentions in reviews, with 0.6% of these
instances categorised as very negative (Figure 5.7). Both negative and positive mentions had major
variations with negative mentions constituting 2.5% and positive mentions constituting 20.3% of
the total, with a majority (71.8%) falling under the predominantly very positive sentiment category
(Table 5.4). Some reviews highlighted the effects of drought conditions on wildlife, the
environment, water availability, conservation efforts, and the importance of raising awareness
about the impacts of drought as in the following examples:
“Staff are very nice great to have texts with gate code morning off stay and warm welcome. Tents are

as described very nice relaxing place. The drought has taken its toll with dam near empty, animals are

around but sightings are scarce. Pool area is nice but too small for 10 tents in a 36-degree day.”

February (Feb) 2019.
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“The Cape is suffering under a severe drought and the city of Cape Town has imposed water restrictions.
Blaauw Heim, however, has a borehole and thus a lot of water. The rest of our visit was exactly as we
knew it would be. Great hospitality, the best beds in the Western Cape and Blaauw Heim’s signature
breakfasts on the patio! Thank you, Johan, Jo-Anne, Richard, Rafiki, Kat en Voél! We will be back.”

January (Jan) 2018, Pretoria, South Africa (SA).
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Figure 5. 7: Sentiment analysis of drought-related climatic conditions

5.3.2.4 Bad Weather

Bad weather is typically linked to cold, wet, and windy conditions. Bad weather constituted 0.5%
(n=6.333) of the weather conditions with majority of the mentions being classified as very positive
(66.7%; Table 5.4; Figure 5.8). Most of the bad weather-related reviews focused mainly on the
need for seeking shelter and comfort, and having to cancel outdoor activities in the case that

adverse weather conditions were to be experienced, such as in these examples:
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“This was truly the highlight of our stay in the Port Elizabeth (Ggeberha) area. Unfortunately, we did
not get to swim or do any of the hiking routes due to bad weather, but staying in a cabin in the woods

with that awesome view was completely worth it”. Jan 2015, Location not found.

“We stayed for one night only. The weather was dire, so we were indoors most of the time. This is a
very interesting building, and the Indian theme is carried out tastefully. We had dinner in the casual
restaurant and the food was good with prompt service despite being very busy. Oceanview room small
but clean and well appointed. Staff were very helpful and considerate. The bad weather meant that the
bar was jam packed, so we had only one drink, but it looked like a great location”. May 2016, United

Kingdom (UK).

“We enjoyed two nights at the Westlodge BandB. We had a lovely room with an open bathroom. Rezne

is a great host and offers excellent cooking and good talk. Unfortunately, we had bad weather during

our stay, so we could not fully benefit from the nature highlights in the surrounding of Graskop. The

town offers not enough to overcome bad weather periods”. March (Mar) 2015, France.
In general, these reviews illustrate the substantial impact unfavourable weather conditions can
have on guests' experiences, ranging from constraining outdoor activities and wildlife observation
opportunities to restricting guests indoors and impeding exploration of the nearby area.
Nonetheless, establishments that prioritise comfort and hospitality during adverse weather

conditions can alleviate the adverse effects and offer a welcoming sanctuary for guests.
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Figure 5. 8: Sentiment analysis of bad weather-related climatic conditions

5.3.2.4 Good Weather

Good weather is typically linked to sunny, less windy, and clear skies weather conditions. Good
weather constituted of 0% very negative and negative weather mentions, with majority of the
mentions being classified as very positive (82.1%; Table 5.4; Figure 5.9). Neutral sentiments
amounted to 3.6% with positive sentiments being at 14.3% (Table 5.4). Most of the good tourists
enjoying scenic views and pleasant atmosphere, as well as enhanced safari experiences, such as in
these examples:

“The service was amazing, owner is such an overall great human being, very helpful and chilled. The

room as specious, clean and neat with a beautiful patio that gives incredible sunrise view in the morning

and beautiful sunset in the evenings. the place is in a perfect location close to all amenities. The weather

was beautiful, and it was an overall amazing experience.” Jan 2019, location not found.

“An amazing experience. This really was the whole reason for me going to Africa to do a safari and this
did not disappoint in any way the accommodation was lovely and unique. The food was delicious, and
the service was perfect. Special thanks to Noni our guide who was amazing and so passionate about the
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animals and Casper the man who kept us all in order. He was so bossy but so funny and lovely. On the
one afternoon that we had good weather we were in the plunge pool when two baby giraffes walked
past how magical is that? The stars were so bright there. Unfortunately, we did not get to see the free
lions only the old ones in the enclosure, but I did manage to get to Shamwari and see the Born Free

Foundation encloser which is very sad on one hand but as the guide said it’s a...” Jan 2014, UK.
The observations show how positive weather conditions may greatly influence tourists'
experiences throughout their vacations. Good weather is essential for creating memorable and
satisfying visitor experiences, whether it involves enjoying beautiful views and pleasant

atmospheres or engaging in outdoor activities like safaris.
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Figure 5. 9: Sentiment analysis of good weather-related climatic conditions

5.3.2.5 Hot

Hot weather mentions accounted for 6.5% (n= 6,333) of the weather-related mentions. Very

negative sentiments amounted to 1.4% of the weather mentions with negative sentiments being
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5.3%, positive sentiments amounting to 36.3% (Table 5.4; Figure 5.10) and very positive
sentiments amounting to 51.83%. Hot weather directly influences tourists’ thermal comfort, which
can influence their contentment or dissatisfaction when staying at a particular hotel destination, as

exemplified in these reviews:

“Our hosts were attentive; food was excellent, and we had a lovely overnight stay. it was extremely hot,
and the pool and sundowners were welcome relief from the heat. We opted to have the braai prepared

by the hosts and the meal was generous and delicious.” November (Nov) 2020, Pretoria, SA.

“Thank you to the staff for always delivering exceptional service. We will always return to this beautiful,
secluded place. We highly recommend Return Africa Pafuri - just maybe not during a heat wave!” Nov

2021, Location not found.

“Rangers did not try to show us the big five, I saw a lack of interest. Place was very nice, food was ok,
staff was very helpful, noting to say. I will recommend your Lodge. When we visited your location
weather was very hot, more than 40-degrees, just because of this we did not sleep well but the place was

so nice it was not a big issue”. Mar 2016, London.

“From the welcoming cold towels on a very hot day to the beautifully thought-out huts and the amazing
guided-game drives, the whole experience couldn't have been better. Customer service at its best. Stay

as long as you can.” April 2016, London.
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Figure 5. 10: Sentiment analysis of hot related climatic conditions

5.3.2.6 Humid

Humid conditions constituted only 1.3% (n= 6,333) of total weather-related mentions. Regarding
review sentiments, very negative expressions accounted for 4.7%, while 25.9% were positive
mentions and 31.8% were very positive sentiments concerning humidity (Table 5.4; Figure 5.11).
Several reviews addressing humid conditions primarily highlighted discomfort due to inadequate
air-conditioning, the adverse effects of humidity on sleep quality, and appreciation for
implemented cooling measures, as in these examples:

“We stayed at the African Rock hotel for 2 days upon arrival in Johannesburg and again for 1 night

before departing South Africa. We were greeted at the airport by the hotel driver. He was friendly and

was already waiting for us when we arrived. The drive to the hotel was in a new BAYERISCHE

MOTOREN WERKE (BMW) which was very comfortable. He had cold water for us which was much

appreciated after a long flight and being greeted with humid weather. The ride to the hotel was less than

20 minutes. Upon arrival at the hotel, we were greeted warmly and provided with a small fruit cocktail

while filling out the required details (not much paperwork and only took 2 minutes). We were then given
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a quick tour and shown to our room. We appreciated that the hotel is a small boutique style with only 9

rooms. ...”. Feb 2017, Ontario, Canada.

“Staff at the hotel is exceptional. Breakfast and buffet restaurant are very good. Aircon in our bedroom

was not working and it was very hot and humid during the night; our sleep was affected because of this.

We had the opportunity to report it only in the next morning.” Mar 2017, London.
These assessments underline the considerable influence of humid weather on tourists’ experiences
throughout their visits. Inadequate cooling facilities, like as air conditioning, may lead to
discomfort and disrupted sleep, eventually reducing the overall quality of the stay. However,
visitors may still appreciate other parts of the rooms and services, highlighting the importance of

resolving climate-related concerns to enhance guest contentment.
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Figure 5. 11: Sentiment analysis of humid related climatic conditions
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5.3.2.7 Mist and Fog

Mist and fog related weather conditions tend to be mentioned interchangeably within reviews. Mist
related weather conditions constituted of 0.7% (n= 6,333) of the overall climatic mentions (Figure
5.12). A total of 72.1% of the reviews resulted in very positive sentiments from reviewers with 0%
of the reviews being negatively associated with reviewers (Table 5.4). Some of the reviews
pertaining to both mist and fog related mentions covered various themes such as the preference of
fog-related weather, scenery, the lack of visibility and disappointment thereof as well as

precautions and recommendations. The following reviews exemplify this:

“We were so unlucky with the weather for the 3 nights we were in Joburg - being mid-June a cold front
passed over and the temperature never rose above 5C. It was also very foggy, and we could not
appreciate the gardens at the Lucky Bean, which was disappointing. We had 2 rooms, and both were
spacious - which meant they took a lot of heating - as central heating is not usually required in South
Africa, we were given radiators and gas stoves (the latter being effective but a little alarming to light
and impossible to leave unattended). The beds had sufficient blankets. Wi-Fi excellent. What was warm
was the welcome, and the general helpfulness of staff both before and during our stay. Breakfasts are
jolly as people tend to gather round the large Table and chat. Help yourself cereal....” Jul 2016,

Edinburgh, UK.

“Very beautiful place to stay...although cold and rainy, the rooms are warm with heaters and electric
blankets provided. Roads to Estatean was quite bad due to rain and mist so a high ride vehicle is

preferable.” April (Apr) 2022, Johannesburg, SA.

“Owners were extremely welcoming and helpful, with advice on local sites, etc. Good sized clean, tidy,
well-equipped room. The only downside was that the Wi-Fi did not work in our room, we had to go to
the dining room to connect. Dinner (pre-ordered) was nice, but quite expensive. Breakfast was well

prepared and there was a wide selection. Unfortunately, while we were there was low cloud and mist in
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the mountains, but the owners were able to offer suggestions on where to go where we could see

something interesting”. September (Sept) 2014, Belize.

“A very nice house. Cosy and friendly atmosphere, both in rooms, lounge, kitchen and especially from
the hosts and their staff. The home-cooked dinner was very good, with good wines. Very nice breakfast
with many alternative dishes. Only negative thing was the rainy and foggy weather but that leads to

even higher chance to visit Westlodge again to benefit from all service.” Sweden, 2016

The reviews highlight the significant impact of fog and mist on travellers' experiences throughout

their visits.
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Figure 5. 12: Sentiment analysis of mist and fog related climatic conditions

5.3.2.8 Rain and thunderstorm

Rain and thunderstorms were frequently discussed together in the reviews. Rain was mentioned in
11.1% (n= 6,333) of all reviews (Figure 5.13). Negative sentiments accounted for 5.0% of the

reviews, whereas positive sentiments constituted 24.9%. Overall, most sentiments (59.6%) were
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very positive, with 2.7% of reviews expressing very negative sentiments. Most reviews detailed
experiences such as adventurous encounters, missed opportunities, and cancelled activities due to

the rain and thunderstorms encountered, for example:

“Tops was hit by a power outage for several hours, but all staff pitched in to ensure our comfort and
apart from the darkness, it was business as usual although the afternoon drive had to be cancelled
because the storm was raging - but the offer to go out was made. Torches and umbrellas were handed
out to help folks get to their rooms. Be aware that some rooms were badly affected by the driving rain
(not rooms 1 and 5) and some guests had soaked bedding and clothes - but again....” Jan 2015, Knysna,

South Africa.

“What a disappointment. We found ourselves stranded in East London when our South Africa coastal
trip was cancelled by a horrendous storm and relied on a guidebook recommendation to quickly find a
respite from the rain. It boasts its 4-star rating at the front desk, but any basis for that rating is nowhere
to be found in either the accommodations or the staff. It has a picturesque setting overlooking the river,
but all of the one-bedroom rooms have a view of only a garden. The rooms are worn out—Iots of water
spots on the ceiling from inadequate roofing and water runoff, empty refrigerators that look dingy in
their cabinet, no safe in the rooms, and generally the feel of a tired hotel. A sign at the front desk says

that renovation is underway, but it will not cure the biggest...”. April 2013, New York.

“Normally you expect that you get what you pay for but that is not always true. Spending 24 hours at
Kariega Game Reserve makes you dependable on good weather and we were not fortunate. We did get
a cold afternoon/evening trip around the area and saw amazing elephants. But our wake-up call came
an hour earlier than expected and we were informed that the rain was pouring down. Everything was
cancelled in the upcoming hours, and we had our stay shorted. Well, you cannot always know about the
weather. The lodging was ok, the food was great, but I recommend you stay at least 2 days to avoid bad

weather experiences”. Feb 2018, Sweden.

“I can only add to what everyone else says about this lodge. I cannot wait to plan another trip to Bukela.

The drives were thrilling, we experienced all sorts of weather - it was even fun when the rain poured
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down. The encounters with the large mammals were, of course, exciting (and frequent) but even more
so were the unexpected sightings of tiny frogs, bugs, birds, butterflies etc, all of which our ranger Stuart
patiently taught us about. He was calm and reassuring, knowledgeable and entertaining. We discovered
so much more than we expected to and enjoyed every single minute. Arriving back at the lodge after a
drive we were greeted with damp cloths and drinks appropriate to the weather and a roaring fire when

a chill wind blew. The staff were all charming and took great....” December (Dec) 2010, London.

“We had 3 lovely nights at Bushmans Kloof - a place we have wanted to visit for ages. The weather did
not quite play ball as it was quite cold and wet which meant that the flowers didn't open up until the last
day when the sun re-appeared. We had a really nice guide who took us out in the rain and did not seem
to mind that he got drenched driving the open Land Rover. We could not reach the bushman paintings
on the first morning because the level of the river had risen so much due to the heavy rain, but we had
a lovely walk in the drizzle and mist, nevertheless. We got to see some of the paintings on the day before
we left, and our guide gave a really informative talk on the history of the region and its earliest
inhabitants. We met some interesting people staying at the lodge and....” Sept 2012, Pietermaritzburg

(PMB), KwaZulu-Natal.

Guests' satisfaction with their lodgings and entire experience may be affected by how well facilities
manage and react to adverse weather conditions that can lead to interrupted activities, comfort

difficulties, lost opportunities, and necessary changes.
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Figure 5. 13: Sentiment analysis of rain related climatic conditions

5.3.2.9 Sun

Sun related conditions constituted 12.0% (n= 6,333) of all climatic mentions obtained through
web-scraping, with a majority of mentions being very positive (58.1%) and only 2.5% categorised
as very negative (Figure 5.14). Sunny conditions are widely regarded as crucial within most
reviews as they significantly influence the vacation experience. Some of the reviews pertaining to
sunny conditions, as in the following examples, highlighted delightful safari experiences,
breathtaking scenic views, and provided suggestions for enhancing future tourists' experiences:

“We had no idea what to expect when we booked safari at Pumba as part of our honeymoon trip but

wow this place is amazing. We loved every second. The game drives were great fun, as was our driver.

The sunset and sunrise stops were a lovely touch. Our villa was AMAZING and probably the best

accommodation we will ever stay in. Sunbathing while watching elephants, monkeys, zebras, and any

other safari life will be hard beaten. The food was exceptional and the staff a real credit to Pumba. A

fantastic time.”
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“Everything from beginning to end of our stay here was amazing - we stayed for 3 nights and had 6
game drives. Our ranger, Matthew, was so enthusiastic and knowledgeable and went out of his way to
make sure we saw everything we hoped to see, and more! Coffee breaks and Sunset stops provided
fabulous views. Our room was huge and had an amazing view over the waterhole. All the staff were
friendly and helpful and the food in the restaurant was lovely. The whole place had a lovely atmosphere,

and it was truly a fantastic experience. Would love to do it again!!”

“What an amazing experience! We stayed at the River Camp which was small and very exclusive (but
not as expensive as many other game reserves) and were treated really well. As it is so small (only 6
tents I think) there is a real personal service with plenty of excellent food and drink (all included). Its
very child friendly and great fun. Our two children are still buzzing about their time in the tents and
eating around the camp fire. We had a look at the Forest Camp, and this looked fantastic as well,
although a little bigger. Arriving by boat up the river is a great way to start and the early morning boat
ride to the game drive along a misty, silent river watching the sun rise can only be described as 'magical'.

The tents are really comfortable and the 'living/eating' area well...”. May 2007, UK.

“The service was amazing, owner is such an overall great human being, very helpful and chilled. The

room as specious, clean and neat with a beautiful patio that gives incredible sunrise view in the morning

and beautiful sunset in the evenings. the place is in a perfect location close to all amenities. The weather

was beautiful, and it was an overall amazing experience.” Jan 2019, location not found.
The reviews mentioned illustrate that sunny weather enhances tourists' satisfaction throughout
their visits. Sunny weather significantly enhances visitors' satisfaction and joy throughout their
stay by providing opportunities for outdoor activities, beautiful scenery, a good state of mind, and

unforgettable experiences.
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Figure 5. 14: Sentiment analysis of sun related climatic conditions

5.3.2.10 Hail

Hail conditions made a minor contribution to the overall reviews, with only nine mentions
reflecting reviewers' sentiments. All mentions regarding hail were positive, with 66.7% classified
as positive and 33.3% as very positive (Figure 5.15). Most reviews concerning hail conditions
offered recommendations and cautioned future visitors, for example:

“Facilities and Staff personnel met my expectations and beyond. I hereby suggest that the hotel should

have a covered packing in case of hail storms as well as the heavy sun heating the cars. It is really a

pleasure to have stayed at your hotel.” Cape Town (CT) 2019, Pretoria, South Africa.
Overall, while hail weather conditions may present challenges for guests, such as limiting outdoor
activities, it also provides opportunities for establishments to prioritise indoor comfort amenities

and implement measures to enhance guest safety and satisfaction, such as covered parking.
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Figure 5. 15: Sentiment analysis of hail related climatic conditions

5.3.2.11 Wind

Wind accounted for 3.0% (n= 6,333) of the total climatic mentions, with 1.6% categorised as very
negative, 5.3% as negative, and 65.8% as very positive (refer to Table 5.4; Figure 5.16). The
majority of reviews addressed topics such as disturbed sleep and comfort issues, as well as
precautionary measures and adaptations, as exemplified by these reviews:

“Very scenic and beautiful location. Very friendly staff and helpful with any problems that might arise.

Wind was unpleasant, everything that could squeak in the luxury suite did squeak on windy nights which

lead to several poor night’s sleep!” Jul 2014, South Africa.

“My review about 4 years ago opened the doors of the Inn for Indian tourists. I have been away for four
years. We finished our business in Oudtshoorn and decided we would have lunch at Eight Bells on the

way home. We got to the hotel at 12.20 p.m. and sat at the Tables under the trees to enjoy the beautiful
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breeze and the fantastic views of the mountains and the valleys. After 15 minutes I got up to go and call
a waitress. Our order was taken for food and drinks. The drinks came. 20 minutes later my wife finished
her drink and wanted to order a refill, but no one came. Wind picked up, so we got up and moved to the
Tables on the patio under umbrellas. After waiting for some time my wife called our waitress who heard

her but went past us on to our first Table to collect the empty...”. Nov 2019, South Africa.

“This is our very last night of our 3 day stay here, as I am writing this, we had a really incredible stay,
from the moment we entered Collen ( the owner) sat us down gave us a welcome drink, explained
everything to us in supper great detail, when we wanted a boat tour he phone for us and booked it for
us, he gave us insight on what to do every day and all the little things he did went such a long way for
example 1) he offered every day if we wanted to take a cooler box with ice ( free of charge) so that we
can pack our cold water bottles in it, or a picnic 2) free masks and snorkelling gear was available to us
to take to cape Vidal ( although we didn't as it was windy) 3) every night you have yoghurt and fruits

you can take in the main living room 4) free maps ( both for...”.Canada, June (Jun) 2015.

“Fabulous guest house! Very clean, big rooms with a/c and excellent breakfast. The two pool areas were
lovely, and Adel and Shaun were very helpful both before and during our stay having booked a last-
minute hippo and croc tour for us because our whale watching had been cancelled due to high winds.
Parking was secure. Would thoroughly recommend.” Oct 2019, UK.
In summary, these observations indicate the significant impact of windy weather on tourists'
experiences throughout their visits. Responding well to windy circumstances is crucial for
guaranteeing visitor satisfaction and ease, whether it involves interruptions in sleep or outside

eating.
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Figure 5. 16: Sentiment analysis of wind related climatic condition

5.4 Regional Expansion of Analysis

Based on the demonstrated efficacy of web-scraping as a valuable tool for analysing the climate
sensitivity of tourists in South Africa, the scope of the research was extended to encompass the
entirety of South Africa. A comprehensive dataset comprising 161,280 TripAdvisor reviews was
collected, through the application of web-scraping, from 433 tourist accommodation

establishments located across various tourist destinations spanning nine provinces in South Africa.

5.4.1 Sample Size and Demographics

Of the sample of 161,280 TripAdvisor reviews, 31.1% (n=161,280) were written by South African
residents, with 11.4% (n=161,280) originating from residents of Gauteng, indicating a substantial
presence of local residents in the tourism sector and a notable influx of tourists from the economic

centre of the country. A further 16.8% (n=161,280) reviewers opted not to disclose their location.
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The remaining reviews originated from 96 different countries, with the largest proportions
authored by residents of the United Kingdom (21.1%, n=161,280), the United States of America

(8.0%, n=161,280), and Australia (2.9%, n=161,280; Figure 5.17).
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Figure 5. 17: Map illustrating proportional distribution of TripAdvisor reviews from each

country.

The number of TripAdvisor reviews pertaining to hotel establishments within South Africa
increased from 2008 to 2016, peaking at 16,948 reviews in 2016 (Figure 5.18). This coincided
with the growth of the platform. Subsequently, a gradual decline in review frequency was observed
from 2016 to 2019. Notably, the year 2008 registered the lowest number of documented reviews,
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totalling 862. This could have been as a result of the global financial crisis that occurred between
2007 to 2008. Early concerns of the HIN1 (Influenza) pandemic were reported in 2008 which also
could have impacted tourist travel. The period between 2015 and 2017 witnessed the highest
volume of reviews (Figure 5.18). The most substantial increase occurred between 2015 and 2016,
with a total of 4,971 reviews added. However, in 2020, the global tourism sector was significantly
impacted by the COVID-19 pandemic, leading to widespread lockdown measures in many
countries, including South Africa. Consequently, there was a sharp decline of 10,123 reviews
observed from 2019 to 2020 (Figure 5.18). Nevertheless, in the years leading up to 2020, a modest

increase in review activity was evident.
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Figure 5. 18: Number of TripAdvisor reviews per year from the South African sample.

The bulk of reviews of South African accommodation establishments are authored during January

(10.9%, n= 161,280), March (9.3%, n=161,280), and October (9.6%, n=161,280), whereas the
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lowest volume of reviews is documented in June (5.9%, n=161,280) and July (6.9%, n=161,280;

Figure 5.19).
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Figure 5. 19: Number of Tripadvisor reviews per month from the South African sample.

5.4.2 Climatic mentions in reviews

A comprehensive overview of the distribution of climatic or weather-related mentions across
various provinces in South Africa is displayed (see Table 5.5). The data is derived from a total of
161,280 reviews web-scraped, out of which 5.6% mentioned climate. Eastern Cape has the second
highest proportion within climate mentions at 43.2%, with cold being the most frequently
mentioned climate factor (Table 5.5). Despite having a lower number of reviews consulted
compared to Western Cape, it has a higher percentage of climate mentions at 6.1%. Free State and
North West have similar patterns, with cold being the predominant climate factor mentioned and

proportions within climate mentions at 11.5% and 31.7%, respectively.
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Gauteng, despite having a considerable number of reviews consulted, only has a small percentage
(3.2%) that mention the climate, predominantly cold conditions, contributing to only 9.8%
proportion within climate mentions. In KwaZulu-Natal, cold is also the most frequently mentioned
factor with an 8.2% proportion within climate mentions. Limpopo and Mpumalanga both have
cold as the dominant climatic mention, but Limpopo has a higher proportion within climatic
mentions at 33.2%. The Northern Cape stands out as it is the only province where hot is the most
frequently mentioned climatic factor. It also has one of the highest percentages of climatic

mentions (11.1%) and contributes to more than half (50.4%) of all such discussions in this context.

Lastly, Western Cape, despite having by far the largest number of reviews consulted, only
contributes to 9.9% proportion within climatic mentions, with cold conditions being
predominantly mentioned. The prominence of “cold” as a frequently mentioned climatic factor
across almost all provinces except Northern Cape indicates that reviewers are more inclined to
discuss colder weather conditions. This could be attributed to various factors including but not
limited to tourism activities associated with colder climates or specific weather events during
periods when reviews were written. The deviation from this trend for the Northern Cape could be
due to its semi-arid climate making hot weather more noteworthy for reviewers. The high
percentage (50.0%) in proportion within climatic mentions suggests that hot weather significantly
impacts visitors’ experiences in this province. Provinces like Gauteng having low percentages in
both categories suggest that either their climates are moderate or other non-climactic factors play

more crucial roles in shaping visitors’ experiences and feedback.
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Table 5. 5: Proportion of climatic mentions

Province Number of Number of Percentage of Most Frequently Proportion within
Reviews Mentions of Climate Mentions Mentioned Climate  Climate Mentions
Consulted Climate Factor
Eastern Cape 24114 1461 6.06% cold 43.19%
Free State 4132 235 5.69% Hot 11.49%
Gauteng 9746 315 3.23% Hot 9.84%
KwaZulu-Natal 18869 951 5.04% Hot 8.20%
Limpopo 18930 1033 5.46% cold 33.20%
Mpumalanga 8409 633 7.53% cold 32.23%
North West 7054 625 8.86% cold 31.68%
Northen Cape 4138 458 11.07% Hot 50.44%
Western Cape 65888 3312 5.03% Hot 9.87%
Total 161280 9023 5.59%

Figure 5.20 illustrates the annual distribution of climatic or weather-related mentions in South
Africa from 2008 to 2023. A careful analysis reveals a fluctuating yet significant increase in the
number of mentions over the years, indicating a growing attention towards climate and weather
issues. From 2010 to 2013, there was a gradual increase in climatic mentions per year (Figure
5.20). This period marked an era of increased awareness but had not yet reached its peak. The

mentions were relatively low, with less than 400 per year.

A noticeable spike occurred in 2013, where the mentions almost doubled from the previous year.
This could be attributed to specific climatic events or policy changes that drew public attention
(Figure 5.20). A gradual increase is recorded in 2014 and 2015, which could suggest reduced
climatic activities or perhaps a shift in public focus. However, this was short-lived as there was an
unprecedented decline in mentions from 2016 to 2018. From 2019 and onwards, there is a sharp

decline to levels even lower than those recorded before the peak years (pre-2013).
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Figure 5. 20: Number of climatic mentions per year

There is a percentage proportion of 5.3% of climate related mentions in January. This is followed
by a significant drop in February and March, where mentions are reduced. From April to June, a
gradual increase is observed. Another peak occurs in July. Although not as pronounced as the peak

for January (Figure 5.21).

The trend declines sharply again in August before rising slightly in September. From September,
the trend maintains consistency through to December. This pattern suggests that while there are

periods of heightened attention to climatic events, there are also periods of relative stability.

The pronounced peaks during January and July may correspond with extreme weather conditions
associated with summer and winter seasons, respectively. These could be due to fluctuations in

seasonal temperatures, resulting in warmer-than-average summers and cooler-than-average
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winters, particularly in the southern hemisphere. Conversely, the reduced mentions during

intermediary months could indicate periods of moderate weather conditions (Figure 5.21).

7%
| ‘ ‘
0 | | | | | | | ‘ |
2 X, ' L o
é@‘\ & ) 3 oL o« el

QA Ry &
NG S = & o

¥ & = v o & o&& @&&

& = Q

% Proportion
N w S (9]
® ® ® 0¥

-
ES

ES

Y
L
& 3

Month

Figure 5. 21: Proportion of climatic mentions per month

The total number of climatic mentions is 13,540, distributed among various weather conditions.
Cold weather is the most frequently mentioned condition, accounting for a significant 25.6% of all
mentions. This prominence suggests that cold weather might have a substantial impact on tourists,
warranting frequent discussions or reports. Rain follows with a 13.5% proportion of climatic
mentions. Given that rain can influence various aspects of tourist’s overall vacation experience
often leading to cancelled trips, shortened vacation durations, transportation, and outdoor

activities, it is important to acknowledge it.
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Other conditions like hot weather (8.6%), sun (5.0%), and wind (3.0%) also contribute to the
discussion but are less prominent than cold and rain (Table 5.6). These conditions might be regular
occurrences but may not significantly impact daily life as much as colder temperatures or rainfall.
Drought, humid conditions, bad weather, good weather, and mist each constitute 1.3%, 0.7%,
0.6%, 0.5% and 0.8% of the total mentions respectively. These low percentages indicate that while
these conditions occur, they might not be as prevalent or impactful to warrant frequent tourist
discussions. Weather conditions such as heatwave, thunderstorm, hail have less mentions as well
ranging from 0-2%, indicating their infrequent occurrence or lesser impact on tourists’ daily life

in South Africa (Table 5.6).

In summary, the analysis reveals a distinct emphasis on cold and rainy conditions. These weather
types are predominantly featured in conversations, indicating a notable interest or concern among
tourists. Hot weather, while also a topic of discussion, attracts attention to a lesser extent. This
suggests that while hot weather conditions are noteworthy, they may not incite as much
conversation or concern as their colder counterparts. Interestingly, other extreme weather
conditions such as heatwaves and thunderstorms are discussed less frequently. This could imply
that these weather phenomena, despite their severity, may not be as common or impactful on the
daily lives of the reviewers, leading to their reduced presence in conversations. This distribution
could be reflective of the prevailing climatic conditions in South Africa or public perception and

reaction towards these diverse types of weather conditions.

Table 5. 6: Proportion of climatic mentions

Climatic Conditions Climatic Mentions Proportion of Climatic Mention
cold 3472 26%
cloud 159 1%

101



drought 177 1%

fog 47 0%
Heatwave 22 0%
Hot 1162 9%
Humid 91 1%
Bad Weather 87 1%
Good Weather 67 0%
Mist 101 1%
Rain 1821 13%
Sun 742 5%
Thunder 53 0%
Thunderstorm 230 2%
Hail 22 0%
Wind 405 3%
Total 13540 100%

Cold weather is prominently mentioned, with over 25% of the total mentions attributed to it
(Figure 5.22). This could indicate a significant impact of cold weather on tourists, as tourists are
sensitive to thermal comfort, and as they might be anticipating warmer conditions in what is
marketed as ‘sunny South Africa’. Rain and Sun also have notable mentions, though significantly
less than Cold, at around 13% and 5%, respectively (Figure 5.22). These Figures might suggest
that rain and sunny conditions are common but not as impactful or noteworthy as cold weather in

public discourse.

Other climatic conditions like cloud, drought, fog, heatwave, humid conditions, bad and good
weather, mist, thunder and thunderstorm, hail, and wind have fewer mentions, at below 5%. This

low frequency could be due to their infrequent occurrence or lesser impact on daily life.
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Figure 5. 22: Climatic mentions

There is considerable variation in climatic conditions mentioned in reviews across the nine
provinces (Figure 5.23). The highest proportion of climatic mentions is calculated for the Eastern
Cape at over 40%, suggesting that this region experiences diverse and pronounced climatic
phenomena. This could potentially impact tourist activities, necessitating adaptive measures to

mitigate adverse effects.

In contrast, Free State (11.5%), Gauteng (9.8%) and KwaZulu-Natal (8.2%), have relatively lower
mentions below 20% (Figure 5.23). This indicates milder climatic conditions which might offer a

more comfortable environment for tourists.

Mpumalanga (32.2%), North West (31.7%), Northern Cape (50.4%) exhibit an intermediate level
of climatic mentions ranging from 20% to 40% (Figure 5.23). These regions may experience

moderate climatic variations requiring consideration in tourist planning and activities.
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The Eastern Cape region had a high frequency in climatic mentions nearing 60%, indicating

pronounced climatic conditions similar to the Northern Cape (Figure 5.23). Tourists visiting these

areas may need to be particularly sensitive to weather patterns and adapt their plans accordingly.
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Figure 5. 23: Climatic conditions per province

Figure 5.24 provides an overview of the distribution of bad weather-related tourist mentions across

various provinces, with each province contributing differently to the total number of mentions.

The Free State (1.7%) had the highest contribution among the other provinces. This is followed by

the Eastern Cape and Gauteng, which also have a significant 1.5% and 1.6% proportion of climatic

mentions respectively (Figure 5.24). These two provinces appear to be the most frequently

mentioned in discussions related to bad weather. KwaZulu-Natal and Western Cape, each

contributing 1.0% and 1.1% respectively, indicate a moderate level of bad weather-related tourist
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mentions in these regions (Figure 5.24). This suggests that while these provinces do experience
bad weather, they may not be as severely affected as regions such as the Eastern Cape and Gauteng,

or perhaps they have effective measures in place to manage these conditions.

Limpopo, Mpumalanga, and the North West regions, with contributions below 1%, have fewer
mentions. This could indicate that these provinces experience less severe weather conditions, or
perhaps they are less popular tourist destinations. Finally, the Northern Cape region may have
negligible contributions. This could suggest that this province either experiences fewer severe

weather conditions or are less frequently visited by tourists.

This distribution could be attributed to a range of factors including the geographical location,
climate conditions, and tourist attractions available in each province. The Eastern Cape and
Gauteng having higher percentages might be experiencing more frequent or severe bad weather
conditions affecting tourists’ experiences or these provinces could potentially have more tourists

reporting about the weather due to their popularity.
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Figure 5. 24: Bad weather-related mentions in South Africa
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The Eastern Cape has the second-highest percentage of cold-related weather mentions, at around
43.2% (Figure 5.25). This could be indicative of frequent cold weather conditions or that tourists
are more vocal about such weather conditions. Free State (45.5%) also has a high percentage of
cold-related weather mentions (Figure 5.25). This could indicate that the Free State region

experiences significant cold weather conditions.

KwaZulu-Natal has a moderate percentage of cold-related weather mentions, approximately 30%.
Gauteng, on the contrary, has the highest percentage of cold-related weather mentions, above 50%
(Figure 5.25). This suggests that this region might experience the coldest weather conditions, given
that the majority of cold weather mentions originate from reviewers who have visited hotel

establishments in that area.

Limpopo (33.2%), Mpumalanga (32.2%) and the North West (31.7%) also have moderate
percentages of cold-related weather mentions. Meanwhile, the Northen Cape and KwaZulu-Natal
have the lowest percentage of cold-related weather mentions. This could be due to less frequent

cold weather or fewer mentions within tourist reviews from these areas (Figure 5.25)
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Figure 5. 25: Cold weather-related conditions in South Africa

KwaZulu-Natal, Limpopo, and Western Cape are the most frequently mentioned in reviews related
to drought conditions, each contributing to 2.6%, 3.1% and 2.5% of the mentions respectively
(Figure 5.26). This high level of mentions could be indicative of these provinces experiencing

more severe or frequent drought conditions.

By contrast, moderate mentions of drought related climatic conditions are evident within the
Gauteng (1%), and North West (1.4%) regions, respectively. This suggests that while drought
conditions may be present in these provinces, they are not as severe or frequent as in KwaZulu-
Natal, Limpopo, and the Western Cape (Figure 5.26), or the impacts of drought are less well
detected by the tourists visiting these destinations. Conversely, Eastern Cape (1%), Free State

(0.9%), Mpumalanga (0.6%), and Northern Cape (0.9%) have the least mentions.
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Figure 5. 26: Drought weather-related mentions in South Africa

Gauteng (1.0%) and Mpumalanga (1.0%) are most frequently mentioned in reviews related to fog,
indicating that this weather condition is significant in these areas. This could be due to
geographical factors or climate conditions that favour the formation of fog. This is followed by the

Western Cape (0.7%) and Eastern Cape (0.5%) regions (Figure 5.27).

By contrast, the Free State (0%) and North West (0%) have the lowest proportion of mentions,
suggesting that fog is less common or less reported in these provinces. Moderate levels of fog-
related mentions are identified for KwaZulu-Natal (0.4%), Limpopo (0.1%) and Northern Cape
(0.4%; Figure 5.27). This suggests that while fog is not the most dominant weather condition in
these provinces, it does occur with some regularity. This variation in mentions could reflect the

varying frequency and intensity of fog conditions across different provinces (Figure 5.27).
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Figure 5. 27: Fog weather-related mentions in South Africa

In the Eastern Cape (0.7%), there is a moderate percentage of good weather mentions (Figure
5.28). This could indicate a moderate level of satisfaction with the weather among visitors. By
contrast, Limpopo has the lowest percentage (0.2%) among all provinces, almost negligible
(Figure 5.28). This could suggest that good weather is not a common topic of discussion in this
region, possibly due to less favourable weather conditions. Gauteng (0.6%) has a slightly higher
percentage than the Free State but is still quite low, under 1%. This suggests that while good
weather might be slightly more common than in Gauteng, it is still not a major topic of discussion
within reviews. KwaZulu-Natal (0.8%) being the third highest, experiences a significant increase

in good weather mentions (Figure 5.28).

Mpumalanga (0.6%) also has low good weather mentions but is slightly higher than Limpopo. The
Northern Cape (0.4%) and Free State (0.4%), however, have lower mentions of good weather
(Figure 5.28). This could be due to less favourable weather conditions leading to fewer discussions
about the weather. Finally, the Western Cape (1.0%) and North West (1.0%) regions have the
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highest mentions of good weather within the regions, surpassing all other provinces. This suggests

that the Western Cape and North West have the most favourable weather conditions.
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Figure 5. 28: Good weather-related mentions in South Africa

The Northern Cape (0.4%) and Western Cape (0.4%) regions, are the highest in hail weather related
mentions, indicating that hail is a significant weather concern in this region (Figure 5.29). The
Western Cape has a moderate percentage of hail-related weather mentions, suggesting that hail is
a common weather phenomenon here, but not as prevalent as in the Northern Cape. Similarly, the
Free State (0.3%) and Gauteng (0.3%) regions also have moderate percentages of hail-related
weather mentions, indicating that hail is a common weather phenomenon in these regions as well
(Figure 5.29). KwaZulu-Natal (0.0%), Limpopo (0.0%) and Mpumalanga (0.0%) alternatively,
have relatively low to zero percentages of hail-related weather mentions. This indicates that hail

is less of a concern amongst tourists in these regions compared to the Western Cape and Northern

Cape.
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Figure 5. 29: Hail weather-related mentions in South Africa

North West (0.6%) and the Northern Cape (0.7%) almost have similar contributions to heatwave-
related mentions both below 1% (Figure 5.30). This suggests that these regions have relatively the
highest instance of heatwave mentions. This is then followed by the Mpumalanga region with a
contribution of 0.5% of heatwave-related conditions. The Free State (0.4%), Gauteng (0.3%) and
Western Cape (0.3%) regions all have similar contributions to heatwave related mentions (Figure

5.30).

Limpopo (0.1%) has less contributions to heatwave-related mentions. The KwaZulu-Natal and
Eastern Cape regions, conversely, have negligible or zero contributions, indicating that heatwave-

related weather mentions are almost non-existent within tourist reviews (Figure 5.30).
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Figure 5. 30: Heatwave weather-related mentions in South Africa

The Northern Cape in South Africa is particularly notable for its weather, as it accounts for over
50.4% of all mentions of hot weather (Figure 5.31). This is likely attributable to the semi-arid to
arid climate of the region, which is known for its hot, dry summers. By contrast, the other
provinces, namely, Eastern Cape (11.5%), Free State 11.5%), Gauteng (9.8%), KwaZulu-Natal
(8.2%), Limpopo (16.1%), Mpumalanga (12.0%) and North West (7.0%) each account for less
than 20% of hot weather mentions (Figure 5.31). This diversity in climate could be the reason for

the lower percentage of hot weather mentions in these regions.
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Figure 5. 31: Hot weather-related mentions in South Africa

KwaZulu-Natal is distinct among the South African provinces for its high percentage of humid
weather mentions, which is approximately 5.2% (Figure 5.32). This could be interpreted as an
indication that most tourists visiting accommodation establishments in KwaZulu-Natal experience
more humid weather conditions, or alternatively, it could suggest that there is a heightened level
of reporting about humidity within tourist reviews within this province. Either of these are possible

as KwaZulu-Natal does experience high levels of relative humidity year-round.

Conversely, Eastern Cape (0.9%), Free State (0.9%), Gauteng (1.3%), Limpopo (0.7%),
Mpumalanga (0.3%), North West (0.0%), Northern Cape (0.0%), and Western Cape (0.4%) all
have significantly lower mentions of humid weather, all falling below 2% (Figure 5.32). This could
imply that these provinces either experience less humid weather conditions, or there are less

reviews that mentions humidity weather conditions in these regions.
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Figure 5. 32: Humid weather-related mentions in South Africa

Mpumalanga is characterised as having the highest percentage of mist-related weather mentions
among all provinces, contributing to 2.8% (Figure 5.33). This could suggest a higher prevalence
or awareness of misty weather conditions in this region. Following Mpumalanga, the Western Cape
contributes 1.7% to the mist-related weather mentions. This implies that misty conditions are also

relatively common or frequently reported within tourist reviews in this province.

KwaZulu-Natal ranks third, with 1.1% of the mist-related weather mentions. This indicates a
lower, but still notable, occurrence or reporting of misty weather in KwaZulu-Natal (Figure 5.33).
The remaining provinces, namely, Eastern Cape, Free State, Gauteng, Limpopo, Mpumalanga, and
Northern Cape, have very low percentages of mist-related weather mentions. This could suggest
that misty conditions are less common, less noticed, or less documented within tourist reviews in

these provinces.
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Figure 5. 33: Mist weather-related mentions in South Africa

The Eastern Cape is at the forefront with approximately 28.7% of rainfall mentions (Figure 5.34).
This could be an indication that it experiences more rainfall, or that discussions related to rain are
more prevalent in this province. Following closely is Limpopo, with 28.5% (Figure 5.34). This

suggests a significant amount of rain-related tourist reviews documented in this area.

KwaZulu-Natal and Western Cape contribute similarly to the discussion, each above 20%.
Mpumalanga, however, contributes slightly less than 15%. North West, with just above 20%,
indicates a slightly higher frequency of rain-related mentions in contrast to Gauteng. The Northern
Cape has the least mentions, below 6%, suggesting that rain is a less common occurrence or topic

of discussion within reviews in this area (Figure 5.34).
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Figure 5. 34: Rain weather-related mentions in South Africa

The North West region has the highest percentage of sun-related mentions, with 29.3% (Figure
5.35). This data suggests that the North West is most frequently associated with sunny weather. In
comparison, Mpumalanga (20.1%), and KwaZulu-Natal (18.0%) also have significant sun-related
mentions, with their percentages surpassing 15% (Figure 5.35). This indicates that sunny weather

1S a common characteristic associated with these areas.

On the contrary, the Eastern Cape (3.2%) and Western Cape (4.7%) have the lowest percentages
of sun-related mentions, falling under 5%. This suggests that sunny weather is less commonly
associated or reported in these areas. Lastly, the provinces of Free State (19.2%), Northern Cape

(9.4%), and Limpopo (11.2%) have moderate sun-related mentions (Figure 5.35).
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Figure 5. 35: Sun-related weather mentions in South Africa

The Eastern Cape leads with the highest percentage of thunderstorm mentions, contributing 6.8%
(Figure 5.36). This could indicate a higher frequency of thunderstorms or more discussions about
this weather condition in this region. KwaZulu-Natal (5.4%), Gauteng (4.4%) and the Western
Cape (3.7%), indicate a moderate level of thunderstorm activity as well as tourist reviews

mentioning thunderstorm phenomena (Figure 5.36).

Free State, Limpopo, Mpumalanga, and North West have moderate contributions, ranging between
2% to 4%. This suggests a relatively lower level of thunderstorm mentions compared to the Eastern
Cape, indicating less frequent thunderstorm activity. Lastly, the Northern Cape region has the least
mentions, contributing less than 2% (Figure 5.36). This could imply fewer thunderstorms or less
discussion about this weather condition in these regions, suggesting a lower frequency of

thunderstorm-related weather conditions.
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Figure 5. 36: Thunderstorm weather-related mentions in South Africa

in these regions as well.

that wind might be a periodic or seasonal concern in these areas.

Mpumalanga (8.9%) has a higher frequency of wind-related weather mentions (Figure 5.37). This
suggests that wind might be a significant weather concern in this area. The Western Cape (6.5%)
and Free State (6.4%) regions also have significant mentions of wind-related weather, as indicated

by their respective contributions (Figure 5.37). This implies that wind is a notable weather factor

Conversely, Gauteng (1.6%) and Eastern Cape (0.6%) have exceptionally low contributions, under
2%, indicating minimal mentions of wind-related weather (Figure 5.37). This suggests that wind
i1s not a significant weather concern in these areas. Lastly, KwaZulu-Natal (3.2%), Limpopo

(3.1%), and Northern Cape (4.4%) have moderate mentions of wind-related weather. This indicates
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Figure 5. 37: Wind-related weather mentions in South Africa

Western Cape demonstrates the highest frequency of cloud weather related mentions with an
overall contribution of 3.0% (Figure 5.38). The high frequency of cloud mentions indicates the
type of climate tourists are susceptible to when visiting various hotel establishments throughout
the western cape. This is then followed by KwaZulu-Natal (1.4%) and Mpumalanga (1.3%) with
contributions less than 3% further indicating moderate cloud mentions throughout those regions
(Figure 5.38). The Northern Cape had the lowest mentions with less than 1% of cloud related

weather mentions within tourist reviews.
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Figure 5. 38: Cloud-related weather mentions in South Africa

5.4 Conclusion

This research aimed to conduct a comparative analysis of TripAdvisor reviews obtained by manual
collection and web-scraping methods. No statistically significant differences were noted between
both approaches for the overall climatic mentions. It was determined that web-scraping is effective
in being less tedious, obtaining vast amounts of data in real-time and therefore can be accepted a

good source of obtaining data.

The sentiment analysis undertaken in this research provided insights into the attitudes of diverse
guests towards various weather conditions. It was observed that apart from instances of good
weather, mist and hail, all other weather scenarios elicited predominantly negative to very negative
sentiments. Regional variations in the distribution and proportion of different weather mentions

were analysed to gain a deeper understanding of how weather and climatic conditions influence
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tourist perceptions based on their evaluations. Among the prevailing weather conditions in South

Africa, cold, hot, and rainy weather predominated, with notably higher proportions observed.
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Chapter 6: Discussion

6.1 Introduction

This research had the main objective of exploring the possibilities of using web-scraping methods
to enable a wider database of TripAdvisor reviews to be used in exploring the sensitives of tourists
to the weather. The application of methods in big data collation and analysis from tourist reviews
was conducted. This study aimed to test the efficacy of the web-scraping approach in comparison
to the manual approach, in assessing the climatic sensitivity of tourists in South Africa through
TripAdvisor reviews. In this section, the efficacy of web-scraping in scientific data collection
techniques, the different scientific fields the technique has been used and whether or not it was
successful will be discussed. The comparison of both the manual and automated approaches, and
finally, the limitations of web-scraping will be thoroughly discussed. The study was then expanded
to accommodate all accommodation establishments throughout South Africa. The utilisation of
sentiment analysis was employed to further understand how weather influences the overall

satisfaction or the general contentment of tourists regarding weather experiences.

6.2 Efficacy of Automating the Analysis of TripAdvisor Data in
Tourism and Climate Studies

6.2.1 Web-scraping

6.2.1.1 The Efficacy of Web-scraping
The study employed the utilisation of web-scraping in automating the collection of data from

TripAdvisor. Big data is a term that originated in order to describe volume of data that is available
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in the world, particularly online (Khasan et al., 2023). The data is in most cases unstructured;
however, it is a valuable resource for data analysis and visualisation (Faccia et al., 2022). It
necessitates a notable quantity of effort to organise (Chen, 2019). Web-scraping is a method that
has been developed to collect and organise this huge volume of data. Web-scraping is the process
of developing computer software that will automatically collect, parse, and organise data from the
web (vanden Broucke and Baesens, 2018). Web-scraping, in essence, is the process of
systematically extracting data from a variety of user websites and transferring it to a database for
storage in either an unstructured or structured format (Mitchell, 2018). In general, web-
scraping can be accomplished by developing an automated application known as a virtual scraper
(Mitchell, 2018). The first objective of the study was to develop a web-scraping tool that could
automate big data from TripAdvisor, to gain more knowledge on the sensitivity of tourist to the
climate in South Africa. The overall process of developing the tool was successful as results were
generated that validate the technique of web-scraping against manual collection. However, there
were challenges that limited the scale of data collection. These challenges included limitations in
scraping reviews due to restrictions from the website of TripAdvisor, the complexity of filtering
relevant weather-related content, and the variability in how users express their experiences with
weather. As a result, although the automation allowed for more efficient data collection, the
number of relevant reviews was not as high as initially anticipated. This indicates that while web-
scraping is effective, the scope and accuracy of results are dependent on the quality of available
data and the limitations of the platform. Nevertheless, through this technique a broader
understanding of how tourists perceive weather and are affected by it was analysed due to the
success of automating TripAdvisor reviews through web-scraping. In order to investigate

travellers’ opinions regarding hotel service (Levy et al., 2013), transportation (Ahmed et al., 2020),
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or overall sentiment (Siew et al., 2018), various studies have implemented web-scraping
techniques. The implementation of web-scraping techniques, including sentiment analysis and text
mining, was employed in two studies (Terziyska and Damyanova, 2020; Barbierato et al., 2021)
that examined the critical components required for the success of wine tourism in Italy. The data
utilised presented challenges; processing unstructured data, which comprises 80% of the data
available online, can be challenging. Assessing valuable insights from this unstructured format
requires sophisticated methods and tools, and this was a major problem in the development of the
web-scraping tool that was utilised in this thesis. The paper employed the Fanpage Karma (FpK)
web-scraping tool. While recognising that various tools entail inherent limitations, the choice of a
tool must correspond to the specific goals of the scraping task, potentially constraining flexibility.
For instance, the code was word specific in this thesis, which brought about the integration of
manual work when analysing the data. While tools like FpK facilitate scraping for individuals
requiring coding skills, more sophisticated customisations, such as integrating scraping tools with
other platforms, necessitate programming expertise. The study addressed legal issues, highlighting
the necessity of ensuring that data scraping complies with privacy laws and does not obtain
information without consent. However, the techniques implemented were more advantageous than

conventional surveys (Barbierato et al., 2021).

6.2.2 The Application of Web-scraping

Web-scraping is particularly suitable for exploratory research. It allows researchers to understand
general patterns and gather preliminary evidence that can inform more detailed studies (Brenning
and Henn, 2023). This flexibility makes it an invaluable tool for initial hypothesis generation and

trend analysis. Based on this information the technique has been applied in various fields such as
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business intelligence (Bhatt et al., 2023), tourism (Adhinugroho et al., 2020; Pereira et al., 2023;
Barbera et al., 2023), customer behaviours and hospitality (Han and Anderson, 2021) and e-

commerce (Valova et al., 2023).

The application of web-scraping in the field of biometeorology has been on the rise of late
(Saarinen et al., 2022). This approach has been used in some studies to automate data from online
pages such as X to examine climate change related research (Al-Saqaf and Berglez, 2019; Cecinati
et al., 2019). Other studies applied the utilisation of web-scraping to mainly extract and analyse
tourists' reviews from various online platforms (Chu et al., 2022). This study applied web-scraping
as a means of collecting big data in order to validate the technique against manual collection and
to further analyse the relations that exists between weather and tourists in South Africa as a whole.
Through exploring the percentage differences in climatic mentions overall and per location, slight
variations were evident ranging from cold climatic mentions being referenced the most (2.2%,
p=0.72), to the least mentioned climatic reference being mist (1.1%, p=0.78), however, these
variations were small and in most instances were statistically insignificant. It was found that all
the percentage differences between the climatic references in both approaches did not show any
statistical significance when comparing the results obtained (Table 5.6). Overall, this means it
would be reasonable to use web-scraping in the place of a manual approach. By employing an
aspect-based sentiment analysis model grounded in the Bidirectional Encoder Representation from
Transformers (BERT), researchers (Chu et al., 2022) effectively demonstrate the potential of web-
scraping in sentiment analysis The methodology of the study, which includes iterative translation
for dataset enhancement and classification using the Term Frequency-Inverse Document
Frequency (TF-IDF) method, illustrates the comprehensive approach necessary for extracting

nuanced insights from unstructured data (Chu et al., 2022). A study conducted by Minor et al.
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(2023) investigates the relationship between meteorological conditions and social media activity,
applying web-scraping to collect a large dataset of over three and a half billion posts from
Facebook and Twitter. By applying climate econometric methods, the researchers establish a clear
link between adverse weather conditions and increased social media use, providing insights into
how external environmental factors influence online behaviour. However, the application of web-
scraping within the field of tourism and climate change globally and within the southern part of
Africa remains scarce (Saarinen et al., 2022). Barbera et al. (2023) used web-scraping techniques
to enhance the data acquisition process from TripAdvisor. Through the use of web-scraping
techniques, the researchers successfully amassed data that could aid them in interpreting changes
in tourism trends post-pandemic from the social sites of TripAdvisor. This data included multiple
elements, such as the performance of a competitor, and consumer preferences (Barbera et al.,
2023). This enables individuals to acquire information and perspectives that could have remained
overlooked or proven challenging to gather using traditional manual data collecting techniques
(Mustapha et al., 2024; Tjaden, 2023). This research emphasises the use of web-scraping as a

multifaceted instrument for gathering large-scale data from social media sites such as TripAdvisor.

It was noted that ‘cold’ climatic references were mentioned the most throughout both approaches.
Port Nolloth had the highest climatic mentions for both approaches. Knysna had the most
TripAdvisor reviews but had the lowest climatic references for both approaches. This further
indicates that web-scraping can be trusted as a good data collection source as the results indicate
similarities between both manual and web-scraping methods. It was found that though the use of
artificial intelligence and machine learning, the automation of data from TripAdvisor is possible,
more efficient, and less tedious, as the analysis of a large proportion of reviews manually obtained

(often over 5000) can be prone to human error (Landers et al., 2016; Karthikeyan et al., 2019).
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These tools have been applied to climate change research, particularly on Twitter, and
developments have been made in sentiment analysis using code to classify emotions (Al-Sagaf and
Berglez, 2019; Cecinati et al., 2019; Sailunaz and Alhajj, 2019). According to Karthikeyan et al.
(2019) web-scraping can be classified as a very fast and effective data collection method and
moreover can cover a large number of websites within a short time period. With web-scraping,
researchers can extract data in a structured format, making it easy to analyse and compare

(Karthikeyan et al., 2019).

6.3 The Evaluation of Tourist’s Weather Experiences from Tripadvisor
Reviews

The findings obtained from the research also supplement existing literature that focus on the
utilisation of tourist reviews to effectively analyse the effect of weather on tourist’s sentiments
through a qualitative approach (de Freitas, 1990; Becken and Wilson, 2010; Jeuring, 2013). The
various ways in which weather and climate affects tourists’ general contentment with regards to
various tourism destinations provides valuable insight into the complex relationship that exists
between tourism, climate and weather. Moreover, this research provides and contributes to the
expanding corpus of literature that delves into how the utilisation of tourist reviews in examining
tourist overall vacation experiences and satisfaction. As observed in previous literature (Hong,
2020; Baleiro, 2023; Sangkaew and Zhu, 2023), the use of tourist reviews as demonstrated in
TripAdvisor has been of significance in terms of being a valuable data source. It is anticipated that
the increasing utilisation of online blog content for scientific research purposes would significantly

expand in the future.
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6.3.1 Factors Influencing Weather Experiences

The South African tourist sector consists of various forms of tourism markets such as sports, wine,
business and cultural, adventure, coastal and nature-based tourism (Rogerson and Rogerson,
2021). Each of the tourist destinations and hotels studied here have unique climates and weather
associated with them which make them ideal for evaluating the effect of weather and climate on
tourism as a whole (Fitchett et al., 2017). The diversity and type of tourism offerings at each region
is specific and diverse. Cities such as Cape Town, Johannesburg and Durban serve as attraction
sites for business tourism as well as providing various tourist activities such as museum tours and
botanical gardens (Fitchett et al., 2017). Hence all these regions have tourist attractions that are
sensitive to weather and climate. The tourist experiences vary in relation to weather, throughout
each location. Climate and weather are of importance within tourist attractions, as there is an inter
dependence that exists between climate and tourism (Kozak et al., 2008; Moreno et al., 2008; Rutty
and Scott, 2016). The results obtained in this study confirm that weather is of importance according
to tourist reviews as the data indicated a total of 161,280 reviews web-scraped, out of which 5.59%
had climatic references. The presence of these climatic references indicates the effect that weather
has on tourism and give reference to the climatic suitability of a region (Fitchett and Hoogendoorn,
2018). Various climatic aspects were mentioned by reviewers. As according to De Freitas (2003),
tourism climate aspects can be categorised into three facets, namely: thermal, aesthetic and
physical. The physical facet includes mentions relating to mist, rain, thunderstorms and sun while
the aesthetic aspect includes climatic mentions in reference to sun, mist, clouds and clear skies.
The thermal facet involves mentions of heat, uncomfortable temperature, comfortable
temperatures, moderate temperatures as well as humidity and coolness (de Frietas, 2003). Other

mentions used in this study included bad and good weather.
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According to the results obtained from the study, rain was classified as the third most mentioned
climatic factor. Rain accounted for 13.5% of all references to climate. This could be attributed to
the significant impact that rain can have on the range of activities available for tourists to engage
in (HUbner and Gossling, 2012). Acknowledging the impact of rain on various aspects of tourists'
vacation experience, such as trip cancellations, shorter durations, transportation issues, and
limitations on outdoor activities, is crucial. This finding aligns with other prior case studies. Chen
and Lin (2017) observed that, in Taiwan, wet days had a negative influence on whale watching.
Hibner and Gossling (2012) identified that a significant number of tourists exhibited
unwillingness to revisit Martinique following their encounter with intense rainfall. The
significance of weather lies in its ability to influence the perception of a location and impact
decisions on future travel arrangements (Gossling et al., 2013; de Freitas et al., 2015; Gdssling et

al., 2016; Park et al., 2018).

In South Africa, cold, hot, and rainy weather conditions predominated, with significantly higher
proportions noted. Furthermore, various provinces demonstrated heightened frequencies of
particular meteorological conditions: Gauteng experienced the highest frequency of cold
conditions, the Western Cape recorded the most references to cloudy weather, Mpumalanga
exhibited the windiest conditions, the Eastern Cape had the greatest number of thunderstorm-
related mentions, and the Northern Cape noted the highest proportion of hot-related mentions.
Cold weather generally leads to lower TCI values, signifying less favourable conditions for
tourism. Winter months typically produce the lowest TCI scores owing to decreased tourist activity
(Efe etal., 2022). Precipitation and cloudy conditions adversely impact TCI, as they correlate with
discomfort and fewer outdoor activities. Research indicates that heightened precipitation is

associated with lower TCI ratings, especially in coastal areas during the summer (Efe et al., 2022).
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Thunderstorms may significantly reduce tourism attractiveness, resulting in significant decreases
in TCI. The unpredictability of such weather conditions can dissuade tourists, affecting overall
visitation rates (Dubois et al., 2016). Although adverse weather conditions typically lower TCI
values, certain tourists may pursue particular experiences linked to these conditions, such as winter
sports or storm watching, suggesting a complex relationship between weather and tourism

preferences.

Over the past years, there has been a growing interest in the interactions between tourism, weather,
and climate, with emphasis on the effect that climate change has on tourism (Fitchett and
Hoogendoorn, 2018). Tourists are vastly sensitive to multiple weather or climate related conditions
especially in the case of choosing a specified tourist destination (Fitchett et al., 2017). Climate and
weather both have the potential to either positively or negatively affect the tourism sector, as
tourists always seek for places that are associated with favourable weather conditions (Fitchett et
al., 2019). South Africa is a country that is highly diverse in terms of climate and weather with
temperature variations throughout the land (Fitchett et al., 2019). The most common
meteorological variable that tourists in South Africa are most sensitive to is temperature.
Temperature has a more immediate and noticeable physiological and psychological effect on
individuals compared to other weather variables like wind or humidity (Tian et al., 2021). High
temperatures can lead to discomfort, irritability, and fatigue, while cooler temperatures can lead to
discomfort due to insufficient clothing or preparation (Tian et al., 2021). Tourists may be more
inclined to comment on or complain about these physical sensations, making temperature one of
the most discussed weather variables in reviews and feedback (Zeiss et al., 2022). To illustrate,
coastal regions in South Africa such as Durban are associated with warm temperatures which most

tourists would classify as favourable weather conditions, indicating their level of thermal comfort.
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However, colder conditions reduce the level of thermal comfort of tourists in cooler regions,
predominantly in winter. Favourable climate is a critical prerequisite for beach tourism (Wilkins
et al., 2018). Stahl et al. (2020) conducted a study that corroborated these sentiments, revealing
that over 70% of tourists consider climate to be a critical factor in their decision-making process
when selecting tourist destinations. The research demonstrates that outdoor thermal comfort,
which is determined by the date, temperature, solar radiation, and wind speed, is an important

factor in the selection of a destination (Stahl et al., 2020).

Some reviews from the web-scraped data, predominantly had negative sentiments with regards to
cold weather conditions especially in the case of outdoor located tourist destinations. The most
frequently cited meteorological conditions in this research were cold, hot, rain and sun, which links
to previous research that was conducted through the manual approach (Fitchett et al., 2018; Fitchett
et al., 2019). Extensive web-scraping and manual data reviews were conducted for the 19
destinations based on these weather conditions. The graphs depicting various weather locations
showed diverse perspectives on weather regarding both approaches. With regards to "Hot" climate
references, it was found that web-scraped data had more climatic references than manual data in
16 of the 19 destinations which emphasises the sensitivity of tourists to thermal comfort. In
investigating the weather preferences of various French tourists Dubois et al. (2016) found that
tourists were most sensitive to rainfall, which is seen as the most inconvenient factor, followed by
cold weather and radiation fluxes. The research identified a disparity between exposure to the sun
and heat, contrasted with precipitation and cooler temperatures. The high tolerance for elevated
temperatures and the lack of worry regarding heatwaves stand in contrast to a pronounced aversion
to rainfall, which significantly influences decision-making processes (Dubois et al., 2016). This

indicates that tourists are indeed sensitive to specific weather conditions mainly pertaining to heat,
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cold and sunshine and this impacts the likelihood of them returning. In another study based on
investigating the impact of weather conditions on the behaviour of tourists at a beach destination,
it was found that the most important weather condition for tourists when deciding to visit the beach
is that it is sunny (43%) with the absence of rain (37.3%; Toubes et al., 2020). When it comes to
rainfall, tourists generally prefer regions with less rainfall as it has the potential to hinder most
tourist activities such as sightseeing and outdoor associated activities (Ngxongo, 2021).
Additionally, windy conditions also influence tourists’ decisions when selecting a destination as
windy conditions can affect a range of activities such as surfing, wildlife safaris and beach visits
(Scott and Lemieux, 2010). Humidity and sunshine duration can also affect tourists’ daily
activities, as regions associated with high humidity levels can result in tourists not engaging in

some activities (Adiguzel et al., 2022).

Assessing tourists' self-reported satisfaction with a destination and their dependence on weather
can help accommodation providers address specific concerns effectively. Analysing weather
reports across destinations in South Africa and examining relevant climatic factors can help
identify areas that are particularly susceptible to climate change. Understanding tourists'
perceptions related to climate is crucial for developing effective adaptation strategies, and
TripAdvisor reviews can provide valuable insights in this regard. The use of web-scraping has
increased in biometeorology recently, with studies using this approach to extract data from online
sources for climate change research. However, web-scraping has not been widely applied to the
research of tourism and climate change, both globally and in southern Africa. The use of this data

acquisition technique is recommended for evaluating tourists' climate sensitivity in different areas.
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6.3.2 Analysis of Tourist Weather Experiences

6.3.2.1 Importance of Climatic Factors in Tourist Reviews

Weather does not exist in isolation as a phenomenon (Kim et al.,2017; Fitchett et al., 2020). The
impact that weather and climate have on tourist experiences is of significance as it can influence
the overall satisfaction regarding the vacation (Jeuring, 2013). The sentiment analysis results
reveal that climatic factors strongly impact the shaping of tourists' experiences and overall
satisfaction. Positive evaluations constituted 54.9% of the total reviews, with 30.40% being very
positive. Neutral evaluations contributed to 7.3%, while negative sentiments accounted for 5.2%,
and very negative evaluations comprised of 2.2% of the overall sentiments (Table 5.6). These
figures indicate that while a majority of tourists view climatic conditions favourably, there is still
anotable proportion that experiences adverse effects due to unfavourable weather. Tourists' loyalty
may be adversely affected by perceived unfavourable weather, particularly if they anticipate
similar conditions in the future (Zeng et al., 2023). Alomar and Almhameed (2024) have found
that tourist activity reaches its peak during moderate weather conditions and decreases during

extreme weather. Consequently, extreme temperatures may discourage tourism.

Climatic factors such as cold, heat, and sun-related conditions garnered a significant number of
very positive sentiments, suggesting that many tourists enjoy these weather conditions. Rain, often
perceived negatively in many contexts, surprisingly received a considerable amount of positive
feedback, indicating that some tourists find rain beneficial or pleasant. Interestingly, drought
conditions also had a high percentage of very positive sentiments, possibly reflecting relief or
appreciation when drought conditions are alleviated, which deviates from previous research

whereby drought conditions were often negatively associated in relation to tourist experiences.
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6.3.2.2 The Relationship Between Tourists and the Weather They Experience

Tourists' experiences with weather conditions show a complex relationship, as evidenced by the
varied responses to different climatic variables. The reviews indicate the complex ways in which
tourists perceive weather (Jeuring and Peters, 2013). For instance, upon considering the various
aspects of tourism climate, clouds are categorised under the aesthetic aspect, which primarily
means that they have aesthetic worth and do not disrupt tourist activities as such. However, in this
study there were reviews that had references relating to clouds having an effect on tourist activities.
In one instance, a tourist experienced rain and clouds, which prevented them from seeing the
Drakensberg mountains. This implies a significant negative impact, as the view of the Drakensberg
was likely a key attraction for their visit. This then indicates that clouds do have the potential of
affecting the tourist sentiment regarding the destination or vacation experience. Tourists in the
Arctic demonstrate a profound aversion to weather conditions that decrease visibility, such as
overcast skies (Gawor and Dolnicki, 2018). This aversion is particularly evident in regions such
as Spitsbergen, where the overall tourist experience may be reduced by the increased precipitation
resulting from climate change, which may result in more cloudy days (Denstadli and Jacobsen,
2014). Tourist satisfaction is notably influenced by the quality of the service landscape in protected
areas, which includes the visibility of natural attractions. Guests' dissatisfaction may result from
poor visibility, which decreases the perceived value of the site (Oviedo-Garcia et al., 2019). The
satisfaction levels of visitors in urban settings such as Valparaiso are influenced by the mode of
transportation, as they perceive the city differently depending on their mode of transportation.
These experiences can be further complicated by limited visibility caused by weather (Martin et

al., 2021).
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Although clouds can obscure views and impact satisfaction, certain tourists may still value the
overall experience, valuing other aspects such as cultural engagement or distinct environments,

indicating a complex relationship between visibility and satisfaction.

According to previous research (Lee et al., 2014; Gossling et al., 2016), hot and sunny conditions
are often perceived as good and acceptable weather whereas rain and cold associated weather is
observed as bad weather. However, in this study, rain and cold conditions had some evaluations
that were predominantly positive to very positive that could have been attributed to tourists’
country of origin as well as their preferences. In some instances, the cold or rainy conditions did
not negatively influence the tourist’s general contentment regarding the weather. In contrast, in
other cases, it was discovered that both cold and rainy weather-related conditions were associated
with negative sentiments (Gossling et al., 2016). Some reviewers noted that the cold weather in
specific regions had notable effects on their comfort, while rain-related conditions obscured scenic
views and frequently resulted in the cancellation of beach visits, which detracted tourists' overall
satisfaction with their vacation. In a study conducted by Jeuring (2013), rain was generally
regarded as a negative factor, as some tourists reported that the continuous rainfall had an adverse
impact on their overall experience. In some cases, however, it was observed as positive as it added
to the aesthetic value of the region. This indicates that the weather evaluations regarding tourist'
experiences are rather varied. Of the small proportion of negative reviews, cold weather negatively
impacted dining experiences and overall comfort due to inadequate heating, detracting from
overall satisfaction. Conversely, clear weather conditions at night associated with the cold,
allowing for stargazing, significantly enhanced the ambiance and overall experience, underscoring

the importance of favourable weather in tourist satisfaction.
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Weather often has an impact on the type of holiday activities available for tourist participation
(Beckon and Wilson, 2010; Giddy et al., 2017; Fitchett et al., 2020). In this study for instance,
rain, fog and cloudy condition often obscured the scenic views that tourists aimed to see in certain
regions. In previous research conducted, it was observed that great visibility underwater was of
significance in activities such as snorkelling and diving and as such rain related conditions could
have an impact on the turbidity of the water (Ziegler et al., 2012; Jarvis et al., 2016). Similarly,
bad weather, including cold fronts and fog in Johannesburg, limited outdoor activities and

visibility, yet tourists still found aspects of their stay enjoyable.

The results indicate that windy conditions often had both negative and positive evaluations. In
certain instances, a light breeze was often perceived as relief from extremely hot conditions. This
aligns with particular research that found a light breeze to be optimal for beach tourists, whereas
intense wind is considered unacceptable (Rutty and Scott, 2013). In other instances, windy
conditions contributed to the lack of sleep as the conditions were unpleasant at night due to wind.
On the contrary, severe weather conditions, including heat waves and storms had more pronounced
negative effects. High temperatures exceeding 40°C impacted tourists' sleep quality and overall
comfort, while a horrendous storm in East London led to the cancellation of a coastal trip,

consequentially reducing overall satisfaction.

6.3.2.3 Implications of Weather on Tourist Experiences

The sentiment analysis illustrates that while weather conditions do affect tourist satisfaction, the
extent of this impact varies. Weather plays a critical role in regions where outdoor activities are
the main attractions, influencing the overall experience more significantly (Fitchett et al., 2017).

For instance, the inability to hike or swim due to bad weather led to a notable decrease in
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satisfaction. Conversely, tourists in regions where indoor activities or facilities mitigate the impact
of weather, such as the provision of cold towels on hot days, reported higher satisfaction despite
adverse weather conditions such as observed in this study. Research has shown that the general
contentment of tourists and their likelihood to return to a tourist destination are directly influenced
by their perception of their experience with the weather in the region, particularly in adverse
weather conditions (Kim et al., 2017). In high altitude tourist destinations, tourists demonstrated
greater loyalty when they anticipated favourable weather, suggesting that positive expectations
may alleviate dissatisfaction (Zeng et al., 2023). Furthermore, providing comfort measures could
influence tourists' perceptions of outdoor thermal conditions, as demonstrated in coastal tourism,

where beachgoers preferred warmer temperatures (Rutty and Scott, 2015).

The diverse responses to weather conditions also highlight the importance of adaptive measures
by tourism operators. Providing amenities that mitigate the effects of extreme weather, such as
efficient heating during cold weather or cold towels during hot weather, can enhance overall
satisfaction. Research on outdoor personal heating and cooling highlights the development of a
Janus textile that can provide localised heating and cooling, improving personal thermal comfort
in outdoor settings (Luo et al., 2020). Tourists are more likely to seek environments that offer
thermal comfort, as evidenced by increased retail sales during extreme temperatures, suggesting
that amenities catering to comfort can drive consumer behaviour (Yoo et al., 2024). The tourism
sector is increasingly responding to climate change by implementing energy-efficient solutions,
which can enhance the overall experience for visitors (Wiratama et al., 2024). Research shows that
tourists are willing to adapt their travel choices based on climate amenities, indicating that effective
management of extreme weather can lead to higher satisfaction and longer stays (Barrios and

Ibafiez, 2014). Additionally, clear communication about weather expectations and potential
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impacts on planned activities can help manage tourist expectations and improve their overall

experience.

In summary, the sentiment analysis confirms that weather significantly influences tourist
satisfaction, particularly in regions where outdoor activities are prominent. While some tourists
can overlook adverse weather due to other positive aspects of their stay, extreme conditions often
lead to discomfort and dissatisfaction. Therefore, tourism operators should consider climatic

factors and implement adaptive measures to ensure a positive experience for all tourists.

The research was qualitative and was aimed at deepening the understanding of tourists' experiences
related to weather. The objective was to investigate the insufficient empirical evidence regarding
tourists' sensitivity to weather conditions (Denstadli et al., 2011) and to gather data from
observation that assesses the responses, views, requirements, responses, and desires of tourists
using web-scraping techniques (de Freitas, 2003). Various weather themes were identified
throughout the evaluations of tourist reviews regarding weather. This suggests that the impact of
weather and climate on tourism is more complex than previously thought, as illustrated by the
various experiences of tourists (Becken and Wilson, 2010; Denstadli et al., 2011; Jeuring, 2013).
Narratives frequently incorporated subjective evaluations, characterising weather as an
experiential occurrence. Tourists evaluate a variety of weather factors, determining whether they
are favourable or unfavourable in accordance with their plans and expectations. This evaluative
process has been implicitly presumed in previous research studies, but it has not been considered
in the context of weather experiences. Hence, the present comprehension of how tourists think
about and perceive weather is enhanced by the weather themes identified in this study. This study

provides insight into the intricate and complex relations that exist between tourism and weather

138



(de Freitas, 2003; Matzarakis et al., 2007), which further contributes to the existing knowledge in

biometeorology.

6.3.3 Implications for Tourism sector

The study highlights the complex relations between weather, climate and tourism. It provides
evidence that climate and weather have an effect on the general contentment of tourists. South
Africa is anticipated to suffer abnormally large reparations as a result of climate change,
attributable to the increased intensity of modelled impacts and the reduced ability to adjust to
changing conditions caused by more pressing developmental requirements (Reid and VVogel, 2006;

Fitchett et al., 2017).

Internationally South Africa is recognised to be among of the hardest afflicted nations by the
consequences of climate change and is also ranked as a contributor to climate change (Scott et al.,
2019). The country now ranks as being one of the top 15 GHG emitters and has a record of

generating high emissions (Scott et al., 2019).

The beach tourism sector in South Africa is relatively sensitive to climate change (Friedrich et al.,
2020). This indicates that South Africa is perceived as susceptible to climate change, having a
limited adaptation potential but a favourable susceptibility to climate change (Phillips et al., 2018).
It implies that the South African beach tourist sector will be affected by climate change, but other
regions across the world will be impacted far worse (Gossling et al., 2002, 2012b; Hall, 2008;

Scott et al., 2012a; Santos-Lacueva et al., 2017; Phillips et al., 2018).

Scarcity of water, as a result of climate change (Gdssling et al., 2012b; Saarinen et al., 2012; Kajan

and Saarinen, 2013), may have an impact on beach tourism in both the west and southern regions of
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South Africa (Cai et al., 2014). Serdeczny et al. (2017) believe that owing to the reduction in
precipitation, South Africa will be more vulnerable to droughts in the future. Climate change will
have a detrimental environmental impact on the Western Cape in South Africa (Dube et al., 2020).
Wine farming will suffer as a result, as will tourism activity that is supported by this farming (Dube

et al., 2020). The South African wine industry is a major tourist attraction (Steyn, 2012).

Climate change does not operate like any other conventional global concern but has major
influence not just on one component but on various features of the world such as transportation,
ecology, agriculture, forestry, and energy use (Hoogendoorn and Fitchett, 2018). Human
endeavours such as tourism are among of the aspects most influenced by climate change. Sufficient
studies have concentrated mostly on the consequences of climate change on the environment with
important conclusions by the IPCC (IPCC, 2021). However, the understanding concerning the

interrelations that exist between tourism and climate change inside South Africa are still scarce.

This research illustrates the weather and climate that tourists experience and how that shapes their
overall satisfaction. By acknowledging tourists' personal connections to weather, tourism
businesses can better cater to their needs and preferences. For example, providing amenities that
offer alternatives for outdoor activities during inclement weather can enhance tourist experiences
and satisfaction. Through the utilisation and application of web-scraping technologies, a deeper
comprehension of tourists' weather-related concerns and inclination can be gained (Jeuring, 2017).
Therefore, destination managers can develop more effective adaptation strategies to mitigate the
impact of weather variability on tourist satisfaction. Understanding the relationship between
weather and tourist behaviour can help tourism stakeholders anticipate and respond to changing
weather patterns and climate conditions, thereby enhancing the resilience of tourism destinations.

A realistic depiction of probable weather conditions at destinations is crucial for aligning tourists'
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expectations and improving their overall satisfaction (Jeuring, 2017). Understanding tourists'
weather-related concerns and preferences can inform destination branding campaigns and

marketing efforts.

6.4 Limitations

This research, akin to all research, encountered limitations. This section of the discussion chapter

addresses specific challenges that arose during the research process.

The parts that follow highlight and analyse the main constraints that impeded the comprehensive
objectives and goals of the thesis. The main difficulties were the quantity of data collected, the
development of the web-scraping tool employed, and the statistical analyses conducted on the data.
It is crucial to recognise these limitations, as they have the potential to affect the accuracy of the
findings and inform future research, as outlined in Chapter 7 (Conclusion). This section defines

what steps were implemented to mitigate these limitations throughout each stage of the research.

6.4.1 Data limitations

Both manual data collection and web-scraping techniques possess inherent limitations. The
process of manually collecting data can be susceptible to human error and can also be a time-
consuming task (Birnbaum, 2005; Landers et al., 2016). Conversely, web-scraping techniques may
not possess an exhaustive understanding of the context and can be influenced by technical
limitations or inaccuracies during the scraping process (Dallmeier, 2021). This phenomenon was
further shown in the research, as some phrases were interpreted as climatic references while

lacking such connotations. When data is collected manually, there is a risk of introducing biases

141



or variations in the identification, recording, or categorisation of mentions due to the subjectivity
of the reader (Birnbaum, 2005; Landers et al., 2016). Diverse readers may construe identical
references in varying ways, which could result in incongruities in the compiled data. Conversely,
web-scraping can offer a methodical and uniform methodology for acquiring references, albeit it
may be deficient in comprehending the subtle connotations of the reference within its contextual
framework. Web-scraping algorithms commonly depend on predetermined patterns or keywords,
which can lead to the inclusion of irrelevant mentions or the omission of mentions that necessitate

contextual comprehension (Egger et al., 2022).

Three out 19 destinations that had climatic references had insignificant differences between both
approaches, namely, East London (p=0.02), Knysna (p=0.01) and Polokwane (p=0.02). This could
be attributable to differences in interpreting what constitutes "good" or "bad" weather in manual
data as opposed to web-scraped data, which automates words as they are. In contrast to web-
scraping, which generally entails the extraction of references through predetermined patterns or
keywords, manual data collection affords the reader the ability to grasp the significance of the
reference within its contextual framework (Dallmeier, 2021). The comprehension of a text may be
subject to the reader's personal interpretation, experience, and level of knowledge (Saarinen et al.,
2022); for example, in this study, the word ‘humidifier’ utilised by a reviewer complaining that
the room needed one, could mean that the reviewer was indirectly stating that the conditions in the
room were arid. In web-scraping however, that is not the case, as the code is designed to automate
data according to what is documented in the code. Another example included the misclassification
of the words such as ‘hotel” for ‘hot’ and ‘Sunday’ for ‘sun’ within the web-scraped data (table

6.1). Whereas within the manually collected data, such misclassifications did not exist.
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Table 6. 1: Misclassified words

Misclassified words:

Misclassification example

Reason attributed to the

Possible solutions to this

misclassification

Cold -Cool temperatures or an Over-counting in web- Integration with manually checking
unkind welcome scraping

Warm -Warm temperature, or over-recording in web- Coupled words that could be utilised to
friendly welcome. scraped data signify warm conditions.

Sun -Sunlight or warmth Over-counting in web- Coupled words that could be utilised to
(temperature) or even form scraping signify sun or sunshine.
part of a name of a hotel

Wind -To rest or calm down. Over-counting in web- Integration with manually checking
-Name of a hotel scraping
-Indicating a form of energy
(wind turbines)

Humid -Humidifier Over-counting in web- Integration with manually checking
-Wet/Damp scraping

Mist -Wet or moist conditions Over-counting in web- Integration with manually checking
-Name of a hotel e.g. scraping
MistyRiver

Hot -Hot temperatures or a Over-counting in web- Integration with manually checking
‘hotel’ scraping

Rain -Rain as in precipitation Over-counting in web- Integration with manually checking

-Bathroom shower head scraping
classification

6.4.2 Web-Scraping Limitations

One important limitation encountered during the development of the web-scraping tool was the
occurrence of errors in the code design. When websites undergo structural changes, or when the
structure of a website differs from that of similar websites, the process of data extraction may fail
or produce inaccurate results (Wang and Kirilenko, 2021). To mitigate this, frequent manual
checks of the scraped data were performed, and updates to the code were made as required. While
this approach helped minimise inaccuracies, it could not fully eliminate the possibility of errors
occurring due to unforeseen changes in website architecture. As a result, there may be some impact

on the overall accuracy of the results, especially when such errors went undetected for a time.
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Another limitation was the technical barrier involved in writing and managing the scraping code.
The development process requires programming skills, which can be a notable obstacle for non-
technical users (Singrodia et al., 2019). This limitation was addressed by leveraging existing web-
scraping libraries and tools that simplify some aspects of the coding process. However, this
reliance on external tools still demands a basic understanding of programming, which could limit
accessibility for broader research use. The accuracy of the data extraction was not significantly

compromised by this limitation, but the usability of the tool by non-experts remains restricted.

Additionally, the tool required access to a server to automate data collection requests, which
presented a logistical limitation. Setting up and maintaining a server can be costly and technically
demanding. To address this, the tool was run on local machines for smaller datasets or rented cloud
servers for larger data pulls. While this strategy reduced costs, it did introduce occasional delays

in data collection, potentially impacting the timeliness of the data but not its accuracy.

6.4.3 Sentiment Analysis Limitations

With regard to the evaluation of weather, the categorisation of tourist sentiment was in five aspects
namely, very negative, negative, neutral, positive and very positive. The categories may be viewed
as a limitation due to the oversimplification of the complexity of emotions expressed in the reviews
evaluated (Fitchett et al., 2020). This method of analysis may not fully convey the entire variety
of nuanced sentiments or perceptions that tourists may have regarding the weather and climate that
they experience during vacations (Fitchett et al., 2020). Towards addressing this, the study
incorporated contextual analysis alongside sentiment scoring, which helped add some depth to the

interpretation of results. Secondly the study only focused on English reviews, which may miss
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reviews that could enhance the comprehension of tourist’s perceptions of climate and weather.
This language restriction could lead to an incomplete understanding of tourists' perceptions of
weather and climate, especially in destinations with diverse international visitors. While translation
tools could have been used, time and resource constraints prevented their inclusion in this study.
Consequently, the findings may not be fully representative of all tourists' experiences, particularly
those from non-English-speaking backgrounds, which could marginally affect the

comprehensiveness of the conclusions.
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Chapter 7: Conclusion

7.1 Introduction

Tourist organisations and individuals must contend with the weather as it occurs, yet there is
limited empirical evidence on how weather influences tourist perceptions and experiences. This
research gap highlights the need for a structured approach to understanding the effects of weather
on tourists. TripAdvisor reviews offer more unbiased insights, as they reflect tourists' experiences
without prompting specific inquiries about weather. Exploring tourist sensitivity across South
Africa using TripAdvisor reviews through a non-labour-intensive, unbiased platform is vital. In
addressing these issues, the first part of the research focused on developing a web-scraping tool
that could automate the data needed and testing the effectiveness of the tool against manual counts
that have been published for south Africa. In understanding the relationships between tourists and
how weather affects them, the subsequent segment of the study concentrated mainly on expanding
the research to all accommodation establishments throughout the whole of South Africa and
investigating the climatic suitability of tourists through the use of sentiment analysis. The findings
and conclusions of the work are found in chapter 5 (Results) and 6 (discussion). This chapter
focuses on mainly providing a synthesis of the work done from the earlier chapters and reflects on
how and the degree to which the aims and overall objectives of this research were achieved. Lastly,

avenues for future research are then discussed.
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7.2 Synopsis and Significance of the Study Findings

The introduction of this research outlines the main gaps in knowledge and issues in the literature,
aiming to contribute to new knowledge. This section briefly describes how the thesis has
contributed to the field of biometeorology in South Africa. The thesis makes important
contributions, particularly by developing a standard method to assess tourists' sensitivity to

weather and climate in South Africa through the analysis of TripAdvisor big data.

One of the key contributions is the development of an effective web-scraping tool that aggregates
mentions of weather and climate from TripAdvisor reviews across 19 locations in South Africa,
and later, additional regions. This addresses the need for a tool to obtain data on the relationship
between weather and tourist perspectives and activities, which is crucial for the tourism business.
Analysing large datasets to understand how weather affects tourist behaviour helps operators tailor
their services to varying weather conditions. Accurate climate suitability information is essential
for optimising adaptation and mitigation actions, ensuring the sustainability of the tourism sector
(Hoogendoorn and Fitchett, 2016; Fitchett et al., 2018). Web-scraping automates and integrates
this information, providing a comprehensive view. Analysing these reviews can aid in
comprehending the effects of climate change has on tourism, revealing which climatic conditions
are most relevant to visitors. This data assists in evaluating climate change effects, understanding
tourist concerns for effective adaptation, and increasing industry awareness of the importance of

data collection.

In this study, the web-scraping demonstrated the effectiveness of automating data from
TripAdvisor to further analyse the climate sensitivity of tourists and validate the findings with the
manual approach. The limitations of this, however, included, the time employed in the

development of the code to effectively automate the data from the website as well as the
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misclassification of weather-related themes within the analyses. It is however depicted that web-
scraping can be accepted method of data collection just as the manual approach. Additionally,
changes to the TripAdvisor website layout or algorithms can impact the accuracy of the extracted
data (Egger et al., 2022). However, when coming to analysing the perception of tourists regarding
weather, both methods have their strengths and weaknesses. Tourist assessments, for example,
might offer information on the influence of heatwaves or extreme cold spells on people's comfort
levels, capacity to engage in outdoor activities, and overall trip satisfaction (Liu et al., 2021).
Furthermore, studying tourist assessments might aid in the identification of situations or aspects
that may lead to favourable or poor experiences under various weather and climatic conditions
(Ngxongo, 2021). This information may guide urban and regional planners in designing and
creating initiatives aimed at creating suitable infrastructure and providing good services in
improving the overall well-being and satisfaction of tourists under various meteorological
conditions (Abundabar and Pongpong, 2022). Web-scraping may also be used to investigates the
economic effects of weather and climate on the tourism sector. Evaluating visitor assessments
allows researchers to gain understanding of the influence of weather and climate on tourists'

opinions and preferences (Fitchett et al., 2019).

7.3 Achievement of Study Aim and Objectives

The Introduction (Chapter 1, Section 1.2) defines the objectives and goal of the research. The
primary objective of this research was to examine tourist’s sensitivity to weather and climatic
aspects while visiting various regions of South Africa through an analysis of big data from

TripAdvisor. The objectives of the study were aimed at tackling the primary objective of the
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research by contributing to the knowledge gaps that were addressed in the introduction and
literature review chapters. The work that was utilised to address the study objectives was the
automated data from the TripAdvisor website working from 2023 going back in time. In dealing
with the objectives of the study, the limitations discussed in Chapter 6 encountered while
conducting the research have not undermined the overall accomplishment of the aim and study
objectives. The rationale and methodology behind the primary objectives of the research, as well

as the extent to which they were achieved, are presented below from chapter 1 (Introduction).

1. Develop an effective web-scraping tool to run on all TripAdvisor reviews for a

given region, and aggregate mentions of weather and climate

This objective was achieved through a series of stages. The scope and key parameters were
determined, with a particular emphasis on weather-related terms such as "temperature™ and "rain."”
The tool was created by utilising web-scraping frameworks such as Scrapy or Beautiful Soup, and
scripts were written to extract review content. In order to address issues such as blocked requests,
automation and error-handling features were implemented. The extracted data was cleaned and
pre-processed to remove irrelevant information and filter reviews by language. The sentiment
associated with these mentions was assessed using sentiment analysis, and statistical techniques in
Excel were employed to identify weather-related keywords. The data was subsequently aggregated
by region and time and presented in the form of frequency distributions and maps. The tool was
subjected to testing and validation to guarantee the precision and thoroughness of the data
collected. The main goal of these analyses was to develop a web-scraping tool that could extract
data from TripAdvisor, thereby offering a clearer comprehension of the correlation between

weather and tourism. The efficacy of the tool was determined to be consistent with that of other
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published works. The web-scraping tool functioned efficiently and was capable of automating data

extraction from the website. The data was subsequently utilised to conduct analyses.

2. Test the effectiveness of the web-scraping tool against manual counts that have been

published for south Africa

This objective was achieved through conducting a comparative analysis, analysing the outputs of
manually collected and web-scraped TripAdvisor reviews, to evaluate the efficacy of a web-
scraping approach. Utilising a sample of 26,687 web-scraped TripAdvisor reviews, this study
examined the comparability of results obtained from web-scraping relative to manually collected
data for 19 South African destinations. All statistical tests that were conducted in the previous
studies were replicated during this process. These included the following: calculating and stating
the total number of reviews, determining the proportion of climatic or weather-related mentions,
exploring the relative climatic contribution of the climatic factors per location to investigate the
variability of the two datasets. In addition, a comparison of means test was conducted for each
component to determine whether there was significant variation between the data that was
manually collated and that was scraped from the web. This objective addressed the research gap
presented in the rationale in the first chapter detailing web-scraping as a potential method that
could upscale manual analyses to hundreds of thousands of reviews, and to improve accuracy and
reduce bias. A percentage difference of 3.5 was noted between both methodologies for the total
amount of climatic mentions captured. A significant difference was evident in three of the 19
locations per climate mention (Knysna, Polokwane and East London), however no statistically
significant differences were noted between both approaches for the overall climatic mentions. It is
worth noting that web-scraping, being driven by code, may lack the nuanced understanding of text

that a human reader possesses. Nevertheless, it was determined that web-scraping is effective in
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being less tedious, obtaining vast amounts of data in real-time and in offering a comprehensive
perspective on the sensitivity of tourists towards climate and therefore can be accepted a good

source of obtaining data.

3. Investigate the climatic suitability of tourists visiting South Africa through the use

of sentiment analysis

To enhance comprehension of the relationship that exists between tourists and weather, sentiment
analysis was conducted. This objective aimed to answer the research gap concerning the lack of
empirical data concerning the relationship between weather and individual tourist perceptions,
activities, and how this is reflected in tourist experiences, a concept that is central to the tourism
business. This objective was achieved through conducting both a coded statistical and manual
approach such as classifying the various sentiments that tourists felt regarding the weather that
they experienced at a particular region, into five main categories and aggregating the various
sentiments. It was concluded that the sentiment analysis undertaken in this research provided
insights into the attitudes of diverse guests towards various weather conditions. It was observed
that apart from instances of good weather, mist and hail, all other weather scenarios elicited

predominantly negative to very negative sentiments.

4. Expand the analysis to all accommodation establishments in South Africa through

the combined use of web-scraping

Due to the success of achieving the first and the second objectives which involved the development
and testing of the web-scraping tool, the study was then expanded to all accommodation
establishments throughout South Africa. Due to trouble with the code, not all accommodation

establishments were reached which was a limitation. However, the data that was obtained did give
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an overview of the validity and efficacy of the web-scraping tool to collect and parse data for
analysis. The tool was able to automate sufficient data to perform the necessary statistics to get a
general outline of the relationship between weather and tourists throughout the country. The
objective was achieved through utilising the same code that was generated in the first objective to
collect and parse data from the TripAdvisor website. The same techniques in order to analyse the

data were utilised in this regard as well.

7.4 Future Research Avenues

Integrating manual data collection with web-scraping techniques can prove advantageous in
addressing the constraints of both methodologies. The process of manually collecting data can
yield a detailed and context-specific analysis of references, whereas web-scraping can effectively
amass a substantial amount of data (Khder, 2021). Through the integration of these methodologies
and the utilisation of suitable techniques for data validation and verification, a dataset that is more
comprehensive and dependable can be acquired (Lauer et al., 2018). On the contrary, the
integration of tourist data that has climatic or weather-related information sourced from hotel
reviews through the application of web scraping, with thermal comfort indices can provide an
enhanced apprehension of the effect of climatic factors on the comfort experiences of tourists. This
approach employs an integrated methodology to evaluate climate sensitivity, thereby offering
important implications for enhancing comfort levels in hotel settings. Based on the above-
mentioned information, manual comparisons can be done for accuracy purposes in order to identify
the various language components. Validation and verification of data retrieved through web-

scraping is another area of prospective research in biometeorology. This is essential for ensuring
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the precision and reliability of the obtained data. In addition, future biometeorology research
should concentrate on standardising web-scraped data. This involves defining formats and
methods for organising and analysing obtained data in order to ensure reliability and comparability
throughout research. Precisely determining the dependency of the tourism sector on climate,
vulnerability to climate change, and ability to adapt is crucial for effectively mitigating its impacts.
Ensuring that the tourism sector within a region is sustainable requires an understanding of its
dependence on climate and its capability to adapt to climate change. To achieve this, it is vital to
have precise information on a regions’ current climate suitability for tourism, which can be
evaluated using an empirical and consistent approach to compare it to other destinations in which

web-scraping data may be of use.
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Appendix B: Web scraping Code

Python

***code generated by Dineo Mokgehle, 2022/06/18**%*

import csv

from csv import reader

from selenium import webdriver

from webdriver manager.chrome import ChromeDriverManager

import time

from selenium.webdriver.common.by import By

from selenium.webdriver.support.ui import WebDriverWait

from selenium.webdriver.support import expected conditions as EC

from selenium.webdriver.chrome.service import Service as ChromeService

i =

0

with open('LINKS.csv', 'r', encoding="utf-8-sig") as read obj:

csv_reader = reader (read obj)
for row in csv_reader:

path to file =
f"C:/Users/dineo/Desktop/TripAvisorReviews2023/01d/{i}.csv" # Modify

the directory path here
url = row[0]
driver =
webdriver.Chrome (service=ChromeService (ChromeDriverManager () .install ()

))

driver.get (url)

try:

WebDriverWait (driver, 10).until(
EC.presence of element located((By.XPATH, ".//div[contains (Rdata-
test-target, 'expand-review')]"))

)

except:

print ("Expand review element not found or took too long to load.")
csvFile = open(path to file, 'a', encoding="utf-8-sig")
csviWWriter = csv.writer (csvFile)

while True:

time.sleep (2)
driver.find element ("xpath", ".//div[contains (@data-test-target,
'expand-review')]") .click ()

container = driver.find elements ("xpath", "//div[@data-reviewid]")
dates = driver.find elements ("xpath", ".//div[@class='cRvsd']")
Loc = driver.find elements ("xpath", ".//span[@class="'RATWF']")

for element in container:

rating = element.find element ("xpath", ".//span[contains(@class,
'ui bubble rating bubble ')]1") \
.get_attribute ("class") .split (" ") [3]
title = element.find element ("xpath", ".//div[contains (@data-test-
target, 'review-title')]").text
review = element.find element ("xpath", ".//qgl@class="QewHA H4
~a'l").text.replace("\n", " ")
date = " ".join(dates[container.index(element)].text.split(" ") I[-
2:1)
location = "'
try:
reviewer element = Loc[container.index (element)].text
location = reviewer element

200



except Exception as e:
location = "Location not found"
csvWriter.writerow([date, rating, location, title, review])
if "ui button nav next primary disabled" in driver.page source:
break
else:
driver.find element ("xpath", './/al[@class="ui button nav next primary
"1').click ()
driver.quit ()
csvFile.close()
i=1+1
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part, on climate. Netnographic research utilising TripAdvisor ~ Accepted 24 September
reviews can objectively evaluate tourists’ climatic sensitivity and 2024

the meteorological factors most important to them. Manually
readil)g and coding hundret.:is of reviews is time-consuming. Web- Climate; weather:
scraping can automate this process and analyse hundreds of  fripadvisor; web-scraping;
thousands of reviews nationwide to evaluate climatic influence reviews

more comprehensively. This paper compares the outputs of

manually collected and web-scraped TripAdvisor reviews,

evaluating the efficacy of a web-scraping approach. The total

number of climatic mentions captured varied by a statistically

insignificant 3.56%, demonstrating a reasonable efficacy of web-

scraping. Out of 26,687 TripAdvisor reviews, 1,163 mentioned

climate. This 4.4% mean sensitivity to climatic variables is

statistically significantly different to the 7.9% yielded from manual

data collection. The two methodologies had minor statistically

insignificant differences in climatic references at 19 destinations,

ranging from 0.42% to 8.26%. A webscraping approach is thus

possible but should be used with caution.

KEYWORDS

1. Introduction

Some of the most important elements in a tourist deciding their choice of destination,
timing, and length of vacation are the destination’s weather and climate (Zeiss et al.,
2022). This in turn will have an impact on whether they are likely to visit the location
again or suggest it to other tourists (Fitchett et al., 2020). For most tourist destinations,
favourable weather results in an increase in the number of tourists (Toubes et al.,
2020). Tourist climatic preferences may vary depending on the type of tourist activities
taking place, the tourist destination, and the tourists’ place of origin (Velea et al., 2022).
Research that was conducted in Southern Europe (Georgopoulou et al., 2019) and the
Caribbean Islands (Rutty & Scott, 2013) indicated that tourists that were mainly from tro-
pical regions favoured moderate to hot temperatures, whereas those from temperate
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regions preferred cooler conditions. Climate plays a significant role in determining
tourism seasonality as a whole while also affecting tourism patterns globally (McKercher
et al.,, 2024). This creates both push and pull factors (Doran & Schofield, 2023). The impact
of weather events on tourists may result in dissatisfaction in the tourists’ overall vacation
experience (Caldeira & Kastenholz, 2018). Seasonal patterns define the spatial and tem-
poral distribution of tourists year-round, demonstrating the sensitivity of the tourism
industry to climatic fluctuations (Doran & Schofield, 2023), as these weather-related
events directly influence tourists’ destination decisions. The impact of climatic conditions
varies considerably based on the different types of tourist activities conducted upon visit-
ing the destination; outdoor activities are often more susceptible to climatic fluctuations
than those indoors (Tanrisever et al., 2024). The perception of the credibility of sources of
climate information, whether by the public or media entities, also influences the decision
of tourists and travellers (Dong et al., 2018).

There are various challenges to measuring tourists’ sensitivity to climate. One of these
is that results from studies on temperature thresholds for tourism that have been ident-
ified for a specific cohort of tourists at a destination for a given period of time cannot be
easily applied to other destinations, populations, and environments (Zare et al., 2018).
However, internationally applicable indices and thresholds that use common method-
ologies and representative samples across different places and people are needed to
achieve generalisable findings and to compare destinations (Dubois et al., 2016). Directly
enquiring about climate through questionnaires and interviews can heighten people’s
awareness of climate, artificially enhancing measures of climatic sensitivity (Barimah
et al., 2015; Fitchett & Hoogendoorn, 2019; Munro, 2020). It is also essential to consider
multiple factors, such as temperature, humidity, precipitation, and wind, to accurately
evaluate climate preferences (Ngxongo, 2021). These indices include indices, such as
the Tourism Climate Indices and new-generation indices derived, such as the Beach
Climate Index (BCl; Morgan et al., 2000), Holiday Climate Index (HCI) (Scott et al., 2016),
Holiday Climate Index Beach (HCl:Beach) (Rutty et al., 2020), Holiday Climate Index
Urban (HCl:Urban) (Scott et al,, 2016), Climate index for tourism (De Freitas et al., 2008),
are helpful, especially if they are customised for various forms of tourism (Demiroglu
et al., 2021).

Tourists are more likely to contemplate the impact of climate on their travel experi-
ences when prompted to consider it. A post-facto analysis of open-ended, unsolicited
reviews posted on TripAdvisor can circumvent this, and provide a more robust
measure of the climatic sensitivity of tourists (Fitchett et al., 2020; Fitchett & Hoogen-
doorn, 2018, 2019; Stockigt et al., 2018). TripAdvisor reviews may offer more objective
responses, as reviewers may reflect on and discuss any aspects of their trip (Fitchett
et al., 2020). TripAdvisor provides an online forum for travellers to share feedback on
their experiences, which has resulted in the spread of e-Word-of-Mouth recommen-
dations to a broader audience (Choudhary & Sharma, 2022). Although there has been a
recent increase in researchers studying TripAdvisor reviews to gain insights into tourists’
perspectives on various topics (Baleiro, 2023; Hong, 2020; Sangkaew & Zhu, 2022), there is
a lack of research on reviewers’ experiences with weather during their trips (Fitchett et al.,
2020). Studies of the sensitivity of tourists to weather and climate have utilised
TripAdvisor in various ways (Fitchett et al., 2020; Fitchett & Hoogendoorn, 2018, 2019;
Stockigt et al., 2018). This is beneficial in the formulation of targeted adaptation plans
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that primarily address tourist concerns. All of the aforementioned studies, however,
obtained TripAdvisor data manually, which is labour intensive, resulting in comparatively
low total datasets, and may be susceptible to errors and human biases. web-scraping
offers the potential to upscale these types of analyses to hundreds of thousands of
reviews, and to improve accuracy and reduce bias (Mitchell, 2024; Tjaden, 2023). This
study seeks to compare the results achieved through both methodologies mentioned
in analysing TripAdvisor tourist reviews over 19 distinct tourist destinations in South
Africa.

2. Materials and methods
2.1. Study site

The Republic of South Africa has a total land area of 1,219,602 km?, and spans 22-35°S,
17-33°E (Figure 1). South Africa is influenced by the cold Atlantic Ocean and Benguela
current to the west and the warm Indian Ocean and Agulhas current to the east, with
the average annual rainfall decreasing from east to west (Jury, 2013). A significant pro-
portion of the country receives less than 500 mm of precipitation per year, which classifies
it as semi-arid (Tyson & Preston-Whyte, 2000). The South African climate is varied, with
summer temperatures frequently surpassing 32°C and winter temperatures dropping
below freezing on the interior plateau (Fitchett et al., 2017; Jawtusch, 2014). Nevertheless,
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Figure 1. Map demonstrating the 19 different locations in South Africa where the study is based, with
inverse distance weighting performed on TCl scores extracted from Fitchett et al. (2017).
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the climate is generally considered ideal for tourism and a significant attraction (Fitchett
et al,, 2017; Preston-Whyte & Watson, 2005).

To facilitate comparison of the previously published manually analysed TripAdvisor
reviews with those from web-scraping, this study will concentrate on the same 19
locations in South Africa for which a manual TripAdvisor analysis of climate mentions
has been conducted, namely: Polokwane, Pilanesberg National Park, Pretoria, Belfast,
Nelspruit, Johannesburg, Kimberly, Bethlehem, Ladysmith, St. Lucia, St. Francis Bay,
Durban, Bloemfontein, Paarl, Cape Town, Knysna, Port Elizabeth, East London, and Port
Nolloth (Fitchett & Hoogendoorn, 2018, 2019; Figure 1). These locations span the nine
provinces of South Africa, the three rainfall zones, and offer a range of different tourist
attractions (Table 1). The South African tourist sector consists of various forms of
tourism markets such as sports, wine, cultural, business, adventure, coastal and nature-
based tourism. Each of these tourist destinations or hotels under study have unique cli-
mates and weather associated with them which make them ideal for evaluating the
effect of weather and climate on tourism as a whole (Fitchett et al., 2017). The diversity
and type of tourism offerings at each region is specific and diverse. Cities such as Cape
Town, Johannesburg and Durban serve as attraction sites for business tourism as well
as providing various tourist activities such as museum tours and botanical gardens.
Hence all these regions have tourist attractions that are sensitive to weather and

Table 1. Tourist segments and the sites of this study.
Tourist segments Tourist locations

Coastal Port Elizabeth
Port Nolloth
St Francis Bay
Knysna
Durban
East London
Cape Town
Urban Johannesburg
Pretoria
Cape Town
Durban
Kimberley
Bloemfontein
Rural and Countryside Paarl
Polokwane
Ladysmith
East London
Knysna
St Francis Bay
Mountain Bethlehem
Cape Town
Natural and Wildlife Pilanesburg National Park
St Lucia
Knysna
Cultural and Historical Nelspruit
Johannesburg
Cape Town
Bethlehem
Adventure and Sports Belfast
Knysna
Cape Town
Johannesburg
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climate. The tourist experiences vary in relation to weather, throughout each location.
Climate and weather are of importance within tourist attractions, as there is an inter
dependence that exists between climate and tourism (Kozak et al., 2008; Moreno &
Amelung, 2009; Rutty & Scott, 2016).

2.2. Research methodology

This study applies Fitchett and Hoogendoorn’s (2018, 2019) methodology for analysing
visitor sensitivity to climate using TripAdvisor reviews to the same 19 tourist destinations
in South Africa, using a web-scraping approach. The main purpose of this paper is to
provide a comparison between the manually captured data and web scrapped derived
data. In doing this, all statistical tests conducted in the previous studies will be replicated
which will include the following: calculating and stating the overall number of reviews,
the proportion of climatic/weather-related mentions, exploring the relative climatic con-
tribution of the climatic factors per location and then utilising principal component analy-
sis to explore the co-variability of the two datasets. In addition to this, a comparison of
means test will be conducted for each other components to determine if there is a signifi-
cant difference between web scraped and manually collated data.

2.2.1. Data collection

For this study, the same criteria pertaining to the type and amount of accommodation
establishments utilised in the (Fitchett & Hoogendoorn, 2018, 2019) papers were also
used. Reviews from a minimum of three accommodation establishments per location
were consulted, including a four/five-star hotel, a guesthouse or BnB, and a one-star
motel-type resort in accordance with the methodology provided in the Fitchett and Hoo-
gendoorn’s (2018, 2019) research. Reviews were captured for this research as well,
working backwards in time, year by year across the three types of accommodation
from December 2022 (Amaral et al, 2014; Buzinde et al., 2010; Fitchett et al., 2020).
This yielded a bigger and more detailed population sample. The data was obtained
through web-scraping, which involved developing a unique code to automate data
extraction from the TripAdvisor website. To accomplish this, a Python algorithm was
employed to automatically extract and manage vast amounts of data from the website.
The Python scripting language has a web-scraping library known as “Selenium” that
can extract particular details, such as structured data from the HTML/XML content. In
extracting the data, the code was specifically designed to extract the review date, title,
location, rating, and content to determine the basic demographics pertaining to the
sample. The data was then saved in a excel csv format and was cleaned for further
analysis.

2.2.2. Data analysis

To be considered a climate mention, text needed to contain information about weather
or climatic conditions, such as temperature, rainfall, wind, humidity, and cloudy/sunny
circumstances. Climate references were categorised by the exact weather or climatic
state, such as heat, humidity, rain, wind, and storm, to determine the most relevant
factors to visitors. The web-scraped data was analysed using the excel “if function”
to identify reviews that contained mentions of climate or weather. Reviews were
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analysed for recurring themes and predetermined terms using a content-based meth-
odology such that if a review had a specified climate/weather mention the function
would assign a value to it and then calculate the total amount of the mentions. The
proportion of reviews mentioning climatic factors was calculated, and the frequency
distribution of climatic conditions mentioned was examined for each accommodation
type and destination indicating the overall climatic sensitivity, the proportion of cli-
matic mentions and the total climatic mentions per region. Principal Component Analy-
sis (PCA) was then used to explore the spatial clustering of destinations based on
climate remarks.

Finally, the statistics obtained were compared with the manually collected data pre-
sented in Fitchett and Hoogendoorn's (2019) research for each destination. The statistical
tests included comparison of means tests and t-tests. These tests were conducted based
on the overall demographics and statistics of the reviewers, the proportion of climatic
mentions, the overall climatic sensitivity, total climatic mentions per region to validate
the results obtained from the web scraped relative to the results obtained from the manu-
ally collected data from the Fitchett and Hoogendoorn (2019) paper. Subsequent con-
sideration was undertaken over the accuracy of manually acquired data in the
classification of the climatic appropriateness of each place for tourism.

3. Results
3.1. Sample size and demographics

web-scraping extracted 26,687 TripAdvisor reviews of 168 tourist accommodations in the
19 destinations in South Africa, which was 352.48% more than the 5898 manually col-
lected reviews (Table 2). The highest amount of reviews recorded was from the United
Kingdom (7.6%) which resulted in a 2.22% difference from the manually recorded data
(Table 2). This was followed by the United States which yielded a 3.86% difference
between both approaches (Table 2). The remainder of the assessments as (displayed in
Figure 2(a)) included Australia which showed a 1.41% difference between both
approaches. South African reviewers contributed the majority of the reviews, with over
45.81% written by locals (Figure 2(a)), particularly from Gauteng (21.22%). These statistics
indicate that there is a statistically insignificant difference (p = 0.94) with those from the
manually captured data which yielded 44.17% of South African reviewers. However,
the location of 20.37% of the reviewers was not disclosed which was 5.9% more than
the manually collected data. All these results indicate a statistically insignificant difference
between both the approaches (Table 2).

Table 2. Results pertaining to the comparison between web scraped and manual reviews from various
countries.

Countries of Origin Total Number Percentage (%) Percentage difference (%)
W M W M

South Africa 12,226 2,604 45.81 4417 1.64

United Kingdom 2,015 579 7.6 9.82 222

United States of America 1,966 209 7.4 3.54 3.86

Australia 921 120 345 204 41

Notes: T-test for the comparison of country percentages. p =0.94.
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Figure 2. Map showing the percentage differences between the distribution of TripAdvisor reviews
comparing the manual and web-scraping approaches.

The reviewers’ countries of origin were documented and visualised (Figure 2). A 1.64%
increase, which was statistically insignificant, was noted in the total number of South
African tourists visiting tourist destinations from the manual approach (Figure 2),
whereas a 2.22% insignificant difference was also observed in the number of tourists
coming from the United Kingdom between the web scraped and manual approaches
(Figure 2). A statistically insignificant 1.41% increase was also denoted between both
approaches in the reviewers coming Australia (Figure 2). More countries such as Argen-
tina, Canada, France, Germany, Spain, China and India have increased by more than 1%
from the manual results. A total of 11.28% of the countries had no reviews which was con-
stant from the manual approach. Countries that showed no change in the number of
reviews obtained resulted in 26.15% (Figure 2).

3.2. Climatic sensitivity of tourists

Among the 26, 687 TripAdvisor reviews, 1,163 included climate-related references, equat-
ing to an average sensitivity to the weather of 4.4% (Table 2). This is statistically different
(p=0.014) from the manually collected data yielding an overall sensitivity of 7.9%
(Table 3). Of the 1,163 mentions of weather in the web scraped TripAdvisor reviews,
cold conditions were mentioned the most (35.68%, n=1,163), followed by rain
(14.70%, n=1,163), which differed to the findings obtained by manually gathering the
data where the cold (38.8%, n=494) was mentioned the most followed by hot
(28.88%, n =494; Table 3).
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Table 3. Mentions of the weather in TripAdvisor reviews.

Web scrapped and manual data

Number of Most Frequently Proportion
Number of Reviews Mentions of Percentage of Mentioned Climate within Climate Pvalue
Tourist Destination Consulted Climate Climate Mentions Factor Mentions (Proportion of climate mentions)
w M w M w M w M w M
Belfast 326 172 36 24 11% 14% Cold Cold 0.67 0.83 0.55
Bethlehem 1,021 171 73 26 7% 15% Cold Cold 0.42 0.85 0.63
Bloemfontein 1,624 470 71 26 4% 6% Cold Cold 0.45 0.62 0.36
Cape Town 1,448 604 58 33 4% 6% Hot Hot 0.19 0.36 0.55
Durban 1,260 304 39 25 3% 8% Cold Sun 0.54 0.24 044
East London 3,777 462 92 25 2% 5% Cold Hot 0.25 0.36 0.02
Johannesburg 1731 345 52 23 3% 7% Hot Hot 0.31 0.35 0.898
Kimberly 808 360 31 29 4% 8% Cold Hot 0.45 0.59 093
Knysna 2,853 603 141 32 5% 5% Cold Cold 0.35 0.41 0.01
Ladysmith 883 179 57 25 6% 4% Cold Cold 0.47 0.56 037
Nelspruit 1817 251 43 25 3% 10% Cold Cold 0.51 0.40 0.1
Paarl 1,285 202 65 25 5% 12% Cold Hot 0.26 0.36 0.16
Pilanesberg 1,749 327 118 28 7% 9% Cold Cold 0.42 0.43 0.10
Polokwane 733 249 22 16 3% 6% Hot Hot 0.41 0.63 0.02
Port Elizabeth 1,279 423 46 20 4% 5% Cold Cold 0.43 0.55 0.304
Port Nolloth 149 47 21 12 14% 26% Hot Cold 0.48 0.50 0.56
Pretoria 830 299 56 25 7% 8% Cold Hot 0.43 0.52 0.76
St Lucia 2,353 273 70 25 3% 9% Rain Hot, rain 0.26 0.32 0.53
St Francis 761 157 67 20 9% 13% Cold Cold 0.33 0.50 0.17
Total 26,678 5,898 1,163 464 4.4% 7.9% Cold Cold 037 0.39

Note: Shading represents statistical significance at p < 0.05.
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On comparison, cold climatic mentions between both methods yielded a p-value
of 0.72 which indicated statistical insignificance, whereas hot climatic mentions
yielded a p-value of 0.05 indicating statistical insignificance between the two
approaches. This indicates that visitors are proportionately more sensitive to
thermal comfort (Figure 3).

Based on the observations made in Figure 3, it can be inferred that despite the statisti-
cally insignificant variations in the frequency of mentions of hot between the manual and
web scraped methods, the indicators of thermal comfort remain the most referenced cli-
matic factors in the review. This suggests an increased sensitivity to thermal comfort. After
conducting a comparison of means test on the datasets as shown in Table 4, it was found
that the total climatic sensitivity exhibited a statistically significant percentage difference
of 3.56 (p = 0.033). The observed difference of 2.16% in the proportion of mentions related
to “Cold” between the data obtained by online scraping and manual collection did not
demonstrate statistical significance (p=0.72, Table 4). The hot climatic references
observed a drop of 8.26% based on the manual data, which was determined to be stat-
istically insignificant at a significance level of p =0.05. In comparing sun climatic refer-
ences, it was seen that there was a minimal difference of 0.68% between the web
scraped and manual procedures. This difference was determined to be statistically
insignificant, with a p-value of 0.45 (see Table 4). There was no evidence of statistical sig-
nificance (p=0.68) noticed in the comparison of rain-related mentions between the
manual and web scraped procedures, with just a marginal difference of 0.71% observed
(see Table 4 and Figure 3). Both good and bad weather conditions exhibited p-values of
0.05, indicating statistical insignificance. Furthermore, there was a notable fluctuation of
over 2% between the two techniques. The changes in drought, wind, and humid climatic
conditions were all found to be below 1%, rendering them statistically inconsequential (p
=0.80, p=0.78, p=0.76). There was a lack of statistical significance (p = 0.06) seen in the
comparison of cloud-related mentions between the manual and web scraped method-
ologies (see Table 4). A marginal variation of 1.12%, which was determined to be statisti-
cally insignificant (p = 0.78), was noticed in the frequency of references associated to mist
(Table 4; Figure 3).

0,31
)5
0,20
0,10 I
0,00

Cold Hot

Proportion of Climatic Mentions

Proportion of Climatic Mentions (%)

(o)

Mist Ra 6

in Bad Weather Cloud Cover Sun

Wind Drought Humid Hail
Weather
Climatic Weather Condition

®Webscrapped Data  ® Manual Data

Figure 3. Proportion of climate references in the aggregated TripAdvisor reviews for 19 South African
locations.
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Table 4. Statistical analysis performed between the various climatic mentions between both datasets.

Manual Web scrapped.
% % Percentage difference (%) output-value

Overall climatic sensitivity 79 44 35 0.014
Climatic condition

Hot 26.60 18.34 8.26 0.05
Cold 39.70 37.54 2.16 0.72
Rain 1243 13.14 0.71 0.68
Bad weather 2.87 5.89 3.02 0.05
Good weather 237 4.92 255 0.05
Mist 1.28 0.16 1.12 0.78
Sun 11.57 10.89 0.68 0.45
Humid 2.06 1.17 0.89 0.76
Drought 29 2.47 043 0.80
Cloud 0.8 293 213 0.06
Wind 2.35 2.77 0.42 0.78

Note: Shading represents statistical significance at p < 0.05.

Statistically significant variations were noted in East London (p=0.02), Knysna (p=
0.03) and Polokwane (p = 0.02) between both manual and web scraped data. No statistical
variations with regards to the other nine climatic references in the 17 destinations were
observed between regions in both web-scraped and manually collected data, as evi-
denced by Figure 4 and Table 3. The web scraped data reveals that Port Nolloth is the
region most frequently associated with climatic references, which is also directly
related to the findings obtained from the manually collected data. Port Nolloth appears
to have the highest number of recorded climatic references, which supports the
findings obtained with the web scraped data. Belfast has the second highest recorded cli-
matic mentions for both methods (Figure 3). Figure 4 and Table 3 both indicate that Port
Nolloth received fewer reviews overall for both datasets, but a significant proportion of
these reviews included climatic references. Knysna had the most TripAdvisor reviews
for both datasets but had the lowest recorded climatic mentions for both datasets
(Figure 4 and Table 3). Knysna had a 1% difference resulting from both approaches as
depicted in Figure 4 and Table 3.

Climatic Conditions Mentioned

Propotion of Climate Mentions in all Reviews
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Figure 4. The proportion of TripAdvisor reviews that mention weather conditions, subdivided by
location.

212



TOURISM PLANNING & DEVELOPMENT (&) 11

Figure 5 demonstrates a reduced degree of statistical variability across the datasets
across all different climatic references, in a comprehensive manner. As stated before,
there was no statistically significant difference seen in climate references when comparing
the results obtained from web-scraping and manual data collection methods. However,
according to the data shown in Figure 5, it can be seen that 16 tourist locations exhibited
climate variables that did not demonstrate statistically significant differences. The weather
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213



12 (&) D.MOKGEHLE AND J. M. FITCHETT

Humid Cold

Pous

Frecertage Proportion

Faces
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conditions in St Francis exhibited slight variations of 0.56%, whereas Bethlehem experi-
enced large changes of 14.49% and Johannesburg saw a reduction of 8.70% in the web
scraped data compared to the manually obtained data. However, it is important to note
that these differences were not statistically significant. The analysis of meteorological
data in Port Nolloth revealed a substantial drop of 32.42% when comparing web scraped
data to manual data. Conversely, in Nelspruit, a marginal rise of 1.43% was seen in the
web scraped data. However, it is important to note that these changes were not statistically
significant. The web-based scraped data revealed an 8.89% increase in bad weather occur-
rences in Nelspruit compared to the manual data, as well as a 6.25% reduction relative to
the manual data. All of these changes remained statistically insignificant. The statistical
analysis reveals that the percentage variances in drought occurrence vary from 17.86% in
Bethlehem to —19.23% in St Lucia, indicating that these variations are statistically inconse-
quential. The climatic conditions in Nelspruit exhibited the most pronounced statistically
significant disparity, with a percentage difference of 38.31%. Conversely, Pretoria had a per-
centage drop of 25.08%. The frequency of mist climatic references was found to be the
lowest in both approaches, exhibiting a difference of 3.52% in Belfast and with a slight vari-
ation of 0.37% in Port Nolloth. The region of Bethlehem had the highest percentage differ-
ence at 3.85%; yet it is important to note that all of these variances were deemed
statistically insignificant. The wind-related conditions in Bloemfontein exhibited statistically
insignificant variations of 21.43%, whereas in Paarl, there was a percentage drop of 4%. Stat-
istically insignificant percentage declines were seen in humid circumstances, particularly at
St Lucia (7.02%) and St Francis (—7.22%), using both web scraped and manual procedures.
The city of Bethlehem had a marginal and statistically insignificant rise of 22.24% in the fre-
quency of rain-related references. Conversely, the town of Port Nolloth witnessed a mar-
ginal and statistically insignificant decline of 16.67% in web scraped data.
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Statistical significance in climatic mentions was seen in three areas, namely East
London, Knysna, and Polokwane, across both methods. The observed percentage differ-
ences for hot climatic remarks varied from a positive value of 20.38% to a negative value
of —19.64%. The region of Knysna exhibited variations in good weather conditions, with a
range spanning from a decrease of 16.06% to an increase of 8.22%. The region of East
London had a significant reduction of 19.40% in the frequency of comments connected
to rainfall, while there was a notable rise of 28.13% in references to hot weather.
Overall, these locations exhibited statistically significant disparities.

4, Discussion

The process of web-scraping enables the collection of vast quantities of data in a short
amount of time (Simeon et al., 2017). The use of automated methods for collecting and
analysing an extensive amount of tourist reviews is advantageous, particularly in
instances in which manual collection and analysis of each review would be time-consum-
ing and inefficient (Vu et al., 2019). Furthermore, web-scraping offers a more comprehen-
sive and objective perspective on user ratings. In addition, the use of web-scraping
enables a more comprehensive examination of data (Khder, 2021). Conventional tech-
niques for data collection, such as surveys and questionnaires, are frequently constrained
by the limited number of participants who can be accessed, in addition to the time and
resource constraints associated with data collection and analysis (Vu et al., 2018). web-
scraping, on the contrary, enables the simultaneous accumulation of data from multiple
Internet platforms, thereby facilitating a more comprehensive examination of tourist
ratings (Mitchell, 2024).

Barbera et al. (2023) highlight the potential of web data scraping tools to capture
information from TripAdvisor's social pages, enabling businesses to compare the per-
formance of competitors and obtain new insights into customer preferences. Tian
et al. (2016) propose a web-scraping tool that is particularly designed to capture data
from TripAdvisor, with a concentration on actual customer reviews and hotel sentiment.
Johnson et al. (2012) discuss the use of automated web harvesting to extract review
data from TripAdvisor, shedding light on the advantages and disadvantages of utilising
user-generated content for tourism research. Research conducted by Saurkar et al.
(2018) provides an overview of web-scraping techniques and tools, emphasising their
significance in the collection of structured data from unstructured web content. The
above-mentioned case studies all demonstrate the utility of web-scraping in acquiring
TripAdvisor data and its potential to improve tourism industry decision-making and
analysis.

Through the utilisation of web-scraping, the study obtained 352.48% more reviews
than the manually collected data. TripAdvisor has documented 1,059,165 million hotel
reviews all over the world (TripAdvisor, 2013). According to TripAdvisor’s fact sheet, as
of 2013, there were more than 125 million reviews and opinions available on the site
(Chua & Banerjee, 2013; TripAdvisor, 2013). Through exploring the percentage differences
in climatic mentions overall and per location, slight variations were evident ranging from
cold climatic mentions being referenced the most (2.16%, p = 0.72) to the least mentioned
climatic reference being mist (1.12%, p = 0.78). However, these variations were small and
were mostly statistically insignificant. It was found that all the percentage differences
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between the climatic references in both approaches, did not show any statistical signifi-
cance when comparing the results obtained. Overall, this means it would be reasonable to
use web-scraping in the place of a manual approach. Three out 19 destinations that had
climatic references had insignificant differences between both approaches, namely, East
London (p =0.02), Knysna (p =0.01) and Polokwane (p = 0.02). This could be attributable
to differences in interpreting what constitutes “good” or “bad” weather in manual data as
opposed to web scraped data, which automates words as they are. In contrast to web-
scraping, which generally entails the extraction of references through predetermined pat-
terns or keywords, manual data collection affords the reader the ability to grasp the sig-
nificance of the reference within its contextual framework (Dallmeier, 2021). The
comprehension of a text may be subject to the reader’s personal interpretation, experi-
ence, and level of knowledge (Saarinen et al., 2022) for example in this study the word
humidifier utilised by a reviewer complaining that the room needed one, could mean
that the reviewer was indirectly stating that the conditions in the room were humid. In
web-scraping however, that is not the case, as the code is designed to automate data
according to what is documented in the code. Another example included the misclassifi-
cation of the words such as “hotel” for “hot” and “Sunday” for “sun” within the web
scraped data (Table 5). Whereas within the manually collected data, such misclassifi-
cations didn't exist.

There were no significant differences in the comparison of climatic mentions per
region between the datasets, indicating the effectiveness of web-scraping in this
regard (Table 5). It was noted that “cold” climatic references were mentioned the
most throughout both approaches. Port Nolloth had the highest climatic mentions
for both approaches. Knysna had the most TripAdvisor reviews but had the lowest cli-
matic references for both approaches. This further indicates that web-scraping can be
trusted as a good data collection source as the results indicate similarities between

Table 5. Misclassified words in web-scraping TripAdvisor reviews.

Misclassified Reason attributed to the

word Example misclassification Possible solutions to this

Cold - Cool temperatures or an unkind Over-counting in web- Integration with manually
welcome scraping checking

Warm - Warm temperature, or friendly over-recording in web Coupled words that could be
welcome. scraped data utilised to signify warm

conditions.

Sun - Sunlight or warmth (temperature) or ~ Over-counting in web- Coupled words that could be
even form part of a name of a scraping utilised to signify sun or
hotel sunshine.

Wind - To rest or calm down. Over-counting in web- Integration with manually

- Name of a hotel scraping checking
- Indicating a form of energy (wind
turbines)
Humid - Humidifier Over-counting in web- Integration with manually
- Wet/Damp scraping checking
Mist - Wet or moist conditions Over-counting in web- Integration with manually
- Name of a hotel e.g. Misty River scraping checking

Hot - Hot temperatures or a “hotel” Over-counting in web- Integration with manually

scraping checking

Rain - Rain as in precipitation Over-counting in web- Integration with manually

- Bathroom shower head classification scraping checking
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bot manual and web scraped methods. In a study that was conducted by Karthikeyan
et al. (2022), it was found that through the use of artificial intelligence and machine
learning, the automation of data from TripAdvisor is possible, more efficient, and less
tedious, as the analysis of a large proportion of reviews manually obtained (often
over 5000) can be prone to human error (Landers et al., 2016). These tools have been
applied to climate change research, particularly on Twitter, and exciting developments
have been made in sentiment analysis using code to classify emotions (Al-Saqaf &
Berglez, 2019; Cecinati et al., 2019; Sailunaz & Alhajj, 2019). A proportion of climatic
mentions didn't yield any results among both approaches as well. According to Karthi-
keyan et al. (2019) web-scraping can be classified as a very fast and effective data col-
lection and moreover can cover a large number of websites within a short time
period. With web-scraping, researchers can extract data in a structured format,
making it easy to analyse and compare (Karthikeyan et al., 2022).

It is noteworthy that manual data collection and web-scraping techniques possess
inherent limitations. The process of manually collecting data can be susceptible to
human error and can also be a time-consuming task (Birnbaum, 2004; Landers et al.,
2016). On the other hand, web-scraping techniques may not possess a comprehensive
understanding of the context and can be influenced by technical limitations or inaccura-
cies during the scraping process (Dallmeier, 2021). This phenomenon was further shown
in the research, as some phrases were interpreted as climatic references while lacking
such connotations. When data is collected manually, there is a risk of introducing
biases or variations in the identification, recording, or categorisation of mentions due
to the subjectivity of the reader (Birnbaum, 2004; Landers et al., 2016). Diverse readers
may construe identical references in varying ways, which could result in incongruities
in the compiled data. Conversely, web-scraping can offer a methodical and uniform meth-
odology for acquiring references, albeit it may be deficient in comprehending the subtle
connotations of the reference within its contextual framework. web-scraping algorithms
commonly depend on predetermined patterns or keywords, which can lead to the
inclusion of irrelevant mentions or the omission of mentions that necessitate contextual
comprehension (Egger et al.,, 2022).

Integrating manual data collection with web-scraping techniques can prove advan-
tageous in addressing the constraints of both methodologies. The process of manually
collecting data can yield a detailed and context-specific analysis of references, whereas
web-scraping can effectively a mass a substantial amount of data (Khder, 2021).
Through the integration of these methodologies and the utilisation of suitable techniques
for data validation and verification, a dataset that is more comprehensive and dependable
can be acquired (Lauer et al.,, 2018). On the other hand, the integration of climate data
sourced from hotel reviews with thermal comfort indices can provide an enhanced under-
standing of the impact of climatic conditions on the comfort experiences of tourists. This
approach employs an integrated methodology that incorporates both subjective and
objective data to evaluate climate sensitivity, thereby offering significant implications
for enhancing comfort levels in hotel settings. Based on the above-mentioned infor-
mation, manual comparisons can be done for accuracy purposes in order to identify
the various language components. As this was already conducted throughout South
Africa, the study can therefore be expanded throughout the whole of South Africa
through a web scraped approach.
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In this study, the web-scraping demonstrated the effectiveness of automating data from
TripAdvisor to further analyse the climate sensitivity of tourists and validate the findings
with the manual approach. The limitations of this however included, the time employed
in the development of the code to effectively automate the data from the website as
well as the misclassification of weather-related themes within the analyses. It is however
depicted that web-scraping can be accepted method of data collection just as the
manual approach. Additionally, changes to the TripAdvisor website layout or algorithms
can impact the accuracy of the extracted data (Egger et al, 2022). However, when
coming to analysing the perception of tourists regarding weather, both methods have
their strengths and weaknesses. Tourist assessments, for example, might offer information
on the influence of heatwaves or extreme cold spells on people’s comfort levels, capacity to
engage in outdoor activities, and overall trip satisfaction (Liu et al., 2021). Furthermore,
studying tourist assessments might aid in the identification of situations or aspects that
may lead to favourable or poor experiences under various weather and climatic conditions
(Ngxongo, 2021). This information may guide urban and regional planners in designing and
creating initiatives aimed at creating suitable infrastructure and providing good services in
improving the overall well-being and satisfaction of tourists under various meteorological
conditions (Abundabar & Pongpong, 2022). web-scraping may also be used to investigate
the economic effects of weather and climate on the tourism industry. By evaluating visitor
assessments, researchers may get insight into the influence of weather and climate on tour-
ists’ opinions and preferences (Fitchett & Hoogendoorn, 2019).

Tourism operations and individuals must contend with the weather as it occurs, yet
there is limited empirical evidence on how weather influences tourist perceptions and
experiences. This research gap highlights the need for a structured approach to under-
standing weather’s effects on tourists. TripAdvisor reviews offer more unbiased insights,
as they reflect tourists’ experiences without prompting specific inquiries about weather.
Exploring tourist sensitivity across South Africa using TripAdvisor reviews through a non-
labour-intensive, unbiased platform is vital.

South Africa is a country that is highly diverse in terms of climate and weather with
temperature variations throughout the region (Fitchett & Hoogendoorn, 2019). The most
frequently cited meteorological conditions in this research were cold, hot, rain and sun,
which links to previous research that was conducted (Fitchett & Hoogendoorn, 2018; Fitch-
ett & Hoogendoorn, 2019). The most common meteorological variable that tourists in South
Africa are most sensitive to is temperature (Fitchett & Hoogendoorn, 2018). To illustrate,
coastal regions in South Africa such as Durban are associated with warm temperatures
which most tourists would classify as favourable weather conditions, indicating their
level of thermal comfort. On the other hand, colder conditions reduce the level of
thermal comfort of tourists in cooler regions, predominantly in winter. Some reviews
from the web scraped data predominantly had negative sentiments with regards to cold
weather conditions, especially in the case of outdoor located tourist destinations.

With regards to “Hot” climate references, it was found that web-scraped data had more
climatic references than manual data in 16 of the 19 destinations which emphasises the
sensitivity of tourists to thermal comfort. According to a study conducted by Dubois et al.
(2016) in investigating the weather preferences of various French tourists, it was found
that tourists were most sensitive to rainfall, which is seen as the most inconvenient
factor, followed by cold weather and radiation fluxes. The study found an asymmetry
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between sun and heat on one hand, and rain and cold on the other. The high tolerance to
high temperature and the absence of concern over heatwaves contrast with a deep aver-
sion to rain, with also strong effects on decisions (Dubois et al., 2016).

5. Conclusion

This study sought to conduct a comparative analysis of TripAdvisor reviews obtained
by manual collection and web-scraping methods, with the aim of assessing the effec-
tiveness of the web-scraping strategy in 19 different destinations throughout South
Africa. A percentage difference of 3.5 was noted between both methodologies for
the total amount of climatic mentions captured. A significant difference was evident
in three of the 19 locations per climate mention (Knysna, Polokwane and East
London), however no statistically significant differences were noted between both
approaches for the overall climatic mentions. It is worth noting that web-scraping,
being driven by code, may lack the nuanced understanding of text that a human
reader possesses. Nevertheless, it was determined that web-scraping is effective in
being less tedious, obtaining vast amounts of data in real-time and in offering a com-
prehensive perspective on the sensitivity of tourists towards climate and therefore can
be accepted a good source of obtaining data.

Validation and verification of data retrieved through web-scraping is another area of pro-
spective research in biometeorology. This is crucial for ensuring the precision and reliability
of the obtained data. In addition, future biometeorology research should concentrate on
standardising web scraped data. This involves defining formats and methods for organising
and analysing obtained data in order to ensure reliability and comparability throughout
research. Precisely determining a tourism industry’s reliance on climate, susceptibility to
climate change, and ability to adapt is crucial for effectively mitigating its impacts. Ensuring
that the tourism sector within a region is sustainable requires an understanding of its
dependence on climate and its capacity to adapt to climate change. To achieve this, it is
vital to have precise information on a regions’ current climate suitability for tourism,
which can be evaluated using an empirical and consistent approach to compare it to
other destinations in which web-scraping data may be of use.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

DRM has received funding for her doctoral studies from and the University of the Witwatersrand
Postgraduate Merit Award and the Council for Scientific and Industrial Research (CSIR). JMF receives
funding from the University of the Witwatersrand Friedel Sellschop Grant, and from GENUS.

Research ethics

Ethics clearance was obtained from the Witwatersrand Human Non-Medical Research
Ethics Committee, clearance number HRECNM22-01-077.

219



18 (&) D.MOKGEHLE AND J. M. FITCHETT

References

Abundabar, A. P., & Pongpong, M. A. (2022). Assessing the local tourism infrastructure and services
towards tourism development of San Jose. International Journal of Applied Research in Tourism
and Hospitality, 1(2), 97-116. https://doi.org/10.52352/ijarthy.v1i2.805

Al-Saqaf, W., & Berglez, P. (2019). How do social media users link different types of extreme events to
climate change? A study of Twitter during 2008-2017. Journal of Extreme Events, 6(2), 1950002.
https://doi.org/10.1142/52345737619500027

Amaral, F., TiAgo, T., & TiAgo, F. (2014). User-generated content: Tourists’ profiles on TripAdvisor.
International Journal of Strategic Innovative Marketing, 1(3), 137-145.

Baleiro, R. (2023). Understanding visitors' experiences at Portuguese literary museums: An analysis
of TripAdvisor reviews. European Journal of Tourism Research, 33, 3305-3305. https://doi.org/10.
54055/ejtr.v33i.2839

Barbera, G., Araujo, L., & Fernandes, S. (2023). The value of web data scraping: An application to
TripAdvisor. Big Data and Cognitive Computing, 7(3), 121. https://doi.org/10.3390/bdcc7030121

Barimah, P. T., Kwadwo, S. O., & David, O. (2015). Assessment of people’s knowledge and perception
on climate change: A case study of Asunafo North District, Ghana. International Journal of
Innovative Research in Science, Engineering and Technology, 4(1), 18417-18424. https://doi.org/
10.15680/1JIRSET.2015.0401003

Birnbaum, M. H. (2004). Human research and data collection via the internet. Annual Review of
Psychology, 55(1), 803-832. https://doi.org/10.1146/annurev.psych.55.090902.141601

Buzinde, C. N., Manuel-Navarrete, D., Kerstetter, D., & Redclift, M. (2010). Representations and adap-
tation to climate change. Annals of Tourism Research, 37(3), 581-603. https://doi.org/10.1016/j.
annals.2009.10.018

Caldeira, A. M., & Kastenholz, E. (2018). It's so hot: Predicting climate change effects on urban tour-
ists’ time-space experience. Journal of Sustainable Tourism, 26(9), 1516-1542. https://doi.org/10.
1080/09669582.2018.1478840

Cecinati, F., Matthews, T., Natarajan, S., McCullen, N., & Coley, D. (2019). Mining social media to ident-
ify heat waves. International Journal of Environmental Research and Public Health, 16(5), 762.
https://doi.org/10.3390/ijerph16050762

Choudhary, F. S., & Sharma, A. (2022). Exploring antecedents of electronic word-of-mouth in tourism: A
case of TripAdvisor. In Handbook on tourism and social media (pp. 322-336). Edward Elgar Publishing.

Chua, A. Y., & Banerjee, S. (2013). Reliability of reviews on the internet: The case of TripAdvisor. In
World Congress on Engineering & Computer Science: International Conference on Internet and
Multimedia Technologies (pp. 453-457).

Dallmeier, E. C. (2021, May). Computer vision-based web scraping for internet forums. In 2021 7th
International Conference on Optimization and Applications (ICOA) (pp. 1-5). IEEE.

De Freitas, C.R., Scott, D., & McBoyle, G. (2008). A second generation climate index for tourism (CIT):
Specification and verification. International Journal of Biometeorology, 52(5), 399-407. https://doi.
org/10.1007/s00484-007-0134-3

Demiroglu, O. C.,, Turp, M. T., Kurnaz, M. L., & Abegg, B. (2021). The Ski Climate Index (SClI):
Fuzzification and a regional climate modeling application for Turkey. International Journal of
Biometeorology, 65(5), 763-777. https://doi.org/10.1007/s00484-020-01991-0

Dong, Y., Huy, S., & Zhu, J. (2018). From source credibility to risk perception: How and when climate
information matters to action. Resources, Conservation and Recycling, 136, 410-417. https://doi.
org/10.1016/j.resconrec.2018.05.012

Doran, A., & Schofield, P. (2023). Tourism and the seasons. In P. Goulding (Ed.), Tourism: A temporal
analysis (pp. 29-42). Goodfellow.

Dubois, G., Ceron, J. P, Gossling, S., & Hall, C. M. (2016). Weather preferences of French tourists:
Lessons for climate change impact assessment. Climatic Change, 136(2), 339-351. https://doi.
org/10.1007/510584-016-1620-6

Egger, R., Kroner, M., & Stockl, A. (2022). Web scraping: Collecting and retrieving data from the web.
In Applied data science in tourism: Interdisciplinary approaches, methodologies, and applications
(pp. 67-82). Springer International Publishing.

220



TOURISM PLANNING & DEVELOPMENT (&) 19

Fitchett, J. M., Fortune, S. M., & Hoogendoorn, G. (2020). Tourists’ reviews of weather in five Indian
Ocean islands. Singapore Journal of Tropical Geography, 41(2), 171-189. https://doi.org/10.1111/
sjtg.12318

Fitchett, J. M., & Hoogendoorn, G. (2018). An analysis of factors affecting tourists’ accounts of
weather in South Africa. International Journal of Biometeorology, 62(12), 2161-2172. https://doi.
0rg/10.1007/5s00484-018-1617-0

Fitchett, J. M., & Hoogendoorn, G. (2019). Exploring the climate sensitivity of tourists to South Africa
through TripAdvisor reviews. South African Geographical Journal = Suid-Afrikaanse Geografiese
Tydskrif, 101(1), 91-109. https://doi.org/10.1080/03736245.2018.1541022

Fitchett, J. M., Robinson, D., & Hoogendoorn, G. (2017). Climate suitability for tourism in South
Africa. Journal of Sustainable Tourism, 25(6), 851-867. https://doi.org/10.1080/09669582.2016.
1251933

Georgopoulou, E., Mirasgedis, S., Sarafidis, Y., Hontou, V., Gakis, N., & Lalas, D. P. (2019). Climatic pre-
ferences for beach tourism: An empirical study on Greek islands. Theoretical and Applied
Climatology, 137(1), 667-691. https://doi.org/10.1007/s00704-018-2612-4

Hong, J. E. (2020). Qualitative analysis of users’ negative reviews on TripAdvisor: International tour-
ists’ reviews on Gyeongbokgung Palace in Seoul, Korea. International Journal of Geospatial and
Environmental Research, 7(1), 5.

Jawtusch, J. (2014). Climate change and disaster risk guide: Which climate and disaster risks affect
South African and how do they affect South Africa.

Johnson, P. A, Sieber, R. E., Magnien, N., & Ariwi, J. (2012). Automated web harvesting to collect and
analyse user-generated content for tourism. Current Issues in Tourism, 15(3), 293-299. https://doi.
0rg/10.1080/13683500.2011.555528

Jury, M. R. (2013). Climate trends in Southern Africa. South African Journal of Science, 109(1), 1-11.
https://doi.org/10.1590/sajs.2013/980E

Karthikeyan, P., Aishwariya Rani, V., Jeyavarshini, B, & Muthupriyaadharshini, M. N. (2022).
Sentimental analysis and classification of restaurant reviews. In Data Intelligence and Cognitive
Informatics: Proceedings of ICDICI 2022 (pp. 247-262). Springer Nature Singapore.

Khder, M. A. (2021). Web scraping or web crawling: State of art, techniques, approaches and appli-
cation. International Journal of Advances in Soft Computing & Its Applications, 13(3), 145-168.
https://doi.org/10.15849/1JASCA.211128.11

Kozak, M., Gokovali, U., & Bahar, O. (2008). Estimating the determinants of tourist spending: A com-
parison of four models. Tourism Analysis, 13(2), 143-155.

Landers, R. N., Brusso, R. C., Cavanaugh, K. J., & Collmus, A. B. (2016). A primer on theory-driven web
scraping: Automatic extraction of big data from the internet for use in psychological research.
Psychological Methods, 21(4), 475. https://doi.org/10.1037/met0000081

Lauer, C., Brumberger, E., & Beveridge, A. (2018). Hand collecting and coding versus data-driven
methods in technical and professional communication research. [EEE Transactions on
Professional Communication, 61(4), 389-408. https://doi.org/10.1109/TPC.2018.2870632

Liu, W. Y., Yu, H. W., & Hsieh, C. M. (2021). Evaluating forest visitors’ place attachment, recreational
activities, and travel intentions under different climate scenarios. Forests, 12(2), 171. https://doi.
org/10.3390/f12020171

McKercher, B., Prideaux, B., & Thompson, M. (2024). The impact of changing seasons on in-destina-
tion tourist behaviour. Tourism Review, 79(6), 1197-1209. https://doi.org/10.1108/TR-06-2023-
0420

Mitchell, R. (2024). Web scraping with python. Farnham: O'Reilly Media, Inc.

Moreno, A., & Amelung, B. (2009). Climate change and tourist comfort on Europe’s beaches in
summer: A reassessment. Coastal Management, 37(6), 550-568.

Morgan, R, Gatell, E., Junyent, R., Micallef, A., Ozhan, E., & Williams, A. T. (2000). An improved user-
based beach climate index. Journal of Coastal Conservation, 6(1), 41-50. https://doi.org/10.1007/
BF02730466

Munro, A. (2020). Using experimental manipulation of questionnaire design and a Kenyan panel to
test for the reliability of reported perceptions of climate change and adaptation. Climatic Change,
162(3), 1081-1105. https://doi.org/10.1007/510584-020-02709-2

221



20 (&) D.MOKGEHLE AND J. M. FITCHETT

Ngxongo, N. A. (2021). The impact of climate change on visitor destination selection: A case study of
the Central Drakensberg Region in KwaZulu-Natal. Jambd: Journal of Disaster Risk Studies, 13(1),
1161. https://doi.org/10.4102/jamba.v13i1.1161

Preston-Whyte, R. A., & Watson, H. K. (2005). Nature tourism and climatic change in Southern Africa.
In C. M. Hall & J. Higham (Eds.), Tourism, recreation and climate change (pp. 130-142). Channel
View Publications.

Rutty, M., & Scott, D. (2013). Differential climate preferences of international beach tourists. Climate
Research, 57(3), 259-269.

Rutty, M., & Scott, D. (2016). Comparison of climate preferences for domestic and international
beach holidays: A case study of Canadian travelers. Atmosphere, 7(2), 30.

Rutty, M., Scott, D., Matthews, L., Burrowes, R., Trotman, A., Mahon, R., & Charles, A. (2020). An inter-
comparison of the Holiday Climate Index (HCl: beach) and the Tourism Climate Index (TCl) to
explain Canadian tourism arrivals to the Caribbean. Atmosphere, 11(4), 412. https://doi.org/10.
3390/atmos11040412

Saarinen, J., Fitchett, J., & Hoogendoorn, G. (2022). Climate change and tourism in Southern Africa.
Routledge.

Sailunaz, K., & Alhajj, R. (2019). Emotion and sentiment analysis from Twitter text. Journal of
Computational Science, 36, Article 101003. https://doi.org/10.1016/j.jocs.2019.05.009

Sangkaew, N., & Zhu, H. (2022). Understanding tourists’ experiences at local markets in Phuket: An
analysis of TripAdvisor reviews. Journal of Quality Assurance in Hospitality & Tourism, 23(1), 89—
114. https://doi.org/10.1080/1528008X.2020.1848747

Saurkar, A. V., Pathare, K. G., & Gode, S. A. (2018). An overview on web scraping techniques and tools.
International Journal on Future Revolution in Computer Science & Communication Engineering, 4(4),
363-367.

Scott, D., Rutty, M., Amelung, B., & Tang, M. (2016). An inter-comparison of the Holiday Climate Index
(HCI) and the Tourism Climate Index (TCl) in Europe. Atmosphere, 7(6), 80. https://doi.org/10.3390/
atmos7060080

Simeon, M. I, Buonincontri, P., Cinquegrani, F., & Martone, A. (2017). Exploring tourists’ cultural
experiences in Naples through online reviews. Journal of Hospitality and Tourism Technology, 8
(2), 220-238. https://doi.org/10.1108/JHTT-10-2016-0067

Stockigt, L., Hoogendoorn, G., Fitchett, J. M., & Saarinen, J. (2018, October 1-5). Climatic sensitivity
and snow-based tourism in Africa: An investigation of TripAdvisor reviews on Afriski, Lesotho. In
Proceedings of the Biennial Conference of the Society of South African Geographers. University of the
Free State.

Tanrisever, C,, Pamukcu, H., & Baydeniz, E. (2024). Climate change in tourism: Understanding the
impacts and opportunities for sustainability. In Future tourism trends volume 1: Tourism in the
changing world (pp. 33-45). Emerald Publishing Limited.

Tian, X., Zhang, L., & Wei, W. (2016, November). The design and implementation of automatic grabbing
tool in TripAdvisor. In 2016 4th International Conference on Enterprise Systems (ES) (pp. 76-80). IEEE.

Tjaden, J. (2023). Web scraping for migration, mobility, and migrant integration studies:
Introduction, application, and potential use cases. International Migration Review,
01979183231208428. https://doi.org/10.1177/01979183231208428

Toubes, R. D., Araujo-Vila, N., & Fraiz-Brea, J. A. (2020). Influence of weather on the behaviour of tour-
ists in a beach destination. Atmosphere, 11(1), 121. https://doi.org/10.3390/atmos11010121

TripAdvisor. (2013). Fact sheet. http://www.tripadvisor.com/PressCenter-c4-Fact_Sheet.html

Tyson, P. D., & Preston-Whyte, R. A. (2000). The weather and climate of Southern Africa. Oxford
University Press.

Velea, L., Gallo, A., Udristioiu, M. T., & Puiu, S. (2022). Rating tourists’ interest in tourism-tailored
climate and environmental products. Journal of Tourism and Services, 13(25), 230-247. https://
doi.org/10.29036/jots.v13i25.438

Vu, H.Q,, Li, G, Law, R, & Zhang, Y. (2018). Tourist activity analysis by leveraging mobile social media
data. Journal of Travel Research, 57(7), 883-898. https://doi.org/10.1177/0047287517722232

Vu, H. Q. Li, G, Law, R., & Zhang, Y. (2019). Exploring tourist dining preferences based on restaurant
reviews. Journal of Travel Research, 58(1), 149-167. https://doi.org/10.1177/0047287517744672

222



TOURISM PLANNING & DEVELOPMENT @ 21

Zare, S., Hasheminezhad, N., Sarebanzadeh, K., Zolala, F., Hemmatjo, R., & Hassanvand, D. (2018).
Assessing thermal comfort in tourist attractions through objective and subjective procedures
based on ISO 7730 standard: A field study. Urban Climate, 26, 1-9. https://doi.org/10.1016/j.
uclim.2018.08.001

Zeiss, H., Graw, K., & Matzarakis, A. (2022). Impact of the destination weather conditions on decision

and complaint behavior of guests who booked vacation rentals. Atmosphere, 13(12), 1998. https://
doi.org/10.3390/atmos13121998

223



