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Abstract: This study examined how the effects of climate change may shape coastal and maritime tourism in the
Black Sea region through a systematic literature review method. The research findings show that climate change
will significantly affect the Black Sea's essential environmental variables, such as sea level, temperature,
humidity, precipitation, and wind. In particular, the annual average sea level increase of 2.5 mm and the expected
total rise of 40-60 cm by the end of the century are expected to increase the risk of beach erosion on the Black Sea
coast. It was evaluated that the increase in seawater temperature and air temperatures in the region may
contribute to the extension of the tourism season; however, the decreasing precipitation and increasing humidity

rates may negatively affect the comfort perception of tourists.
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Oz: Bu calisma, sistematik bir literatiir tarama yontemiyle Karadeniz bolgesinde kiy1 ve deniz turizminin iklim
degisikliginin etkileriyle nasil sekillenebilecegini incelemistir. Arastirma bulgulari, iklim degisikliginin
Karadeniz'in deniz seviyesi, sicaklik, nem, yagis ve riizgar gibi temel cevresel degiskenlerini énemli 6l¢iide
etkileyecegini gostermektedir. Ozellikle, yillik ortalama deniz seviyesindeki 2.5 mm'lik artig ve yiizyilin sonuna
kadar beklenen toplam 40-60 cm'lik yiikselmenin, Karadeniz kiyilarinda kiy1 erozyonu riskini artirmasi
beklenmektedir. Bolgedeki deniz suyu sicakligi ve hava sicakliklarindaki artisin turizm sezonunun uzamasina
katk: saglayabilecegi degerlendirilmistir; ancak azalan yagis miktarlar1 ve artan nem oranlarinin, turistlerin
konfor algisini olumsuz etkileyebilecegi belirtilmistir.
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1. Introduction

Maritime and coastal tourism is the sum of every beach and water-oriented tourist and recreational activity
(Linette et al., 2018). While coastal tourism is about land-based recreational activities such as swimming,
Maritime activities are marine-based recreational activities such as leisure yachts and cruises (Ecorys, 2016).
Due to its nature, maritime tourism mainly depends on coastal zones (Hall, 2001). It is accepted that
maritime and coastal tourism significantly impacts economic opportunities for countries (Orams, 2002:57).
Since Coastal and maritime tourism is related to environmental and climatic conditions, climate change
affects both phenomena (Moreno and Amelung, 2009).

Coastal environments within their landscapes and cultural heritage have always been attractive places for
tourists (Ghosh, 2011; Ounanian et al., 2021). It is sensitive to climate change (Scott and Lemieux, 2010;
Allenbach et al., 2015; Huynh and Piracha, 2019) as it requires acceptable climatic and environmental
conditions (Perry, 2005; Filho, 2022; Scott, 2018). Quality of water, litter, the beauty of the landscape,
humidity, safety, and facilities of beaches impact beach-related recreation (Matzarakis, 2006; Williams and
Micallef, 2009; Morgan, 1999). Changes in sea level, sea temperature, wind and waves, rainfall patterns,
and air temperatures also impact the yachting and marina industry (Buckley et al., 2014). Additionally, a
destination's cultural and natural features impact the cruise experience (Bekci, 2022). Among impactors,
quality of water, humidity, change in sea level, sea temperature, wind, waves, rainfall patterns, and air
temperatures directly relate to climate change.

The worldwide impact of climate change is thought to have a negative impact on coasts (Tonazzini et al.,
2019; Nicholls, 2014), especially on small islands (Cevik and Ghazanchyan, 2020). However, it is predicted
that it will affect only some destinations similarly (Moreno and Amelung, 2009). For example, while tourist
demand is expected to decrease during high seasons in the Mediterranean (Amelung et al., 2007), North
Europe is thought to have benefited from warming regarding tourist attractions (Nicholls, 2014). In the
literature, no study has been found that evaluates the future of Black Sea tourism, taking into account the
variation of 8 different impactors affected by climate change, affecting maritime and coastal tourism. This
study aims to fill this gap. The innovative aspect of this study is comprehensively evaluating the impacts
of climate change in the Black Sea by considering a more significant number of impactors (8 impactors).
Therefore, a more accurate picture can be achieved, and more accurate strategies can be implemented.

2. Literature Review

2.1. Climatic Conditions for Coastal and Maritime Tourism

The most significant component of the tourism-based economy is held on coastal destinations (Honey and
Krantz, 2007). Thermal impacts, which are psychological and physical, have a role in tourist behaviors,
attitudes, and preferences (de Freitas, 2003; Williams and Micallef, 2009). In particular, climatic conditions
are significant for areas visited on a seasonal basis (Hadwen, 2011). Tourists tend to experience sunny and
warm weather rather than windy and rainy weather (Martinez Ibarra, 2011; Moreno et al., 2009). An
increase in sunny times during the day and season allows tourists to stay in the destination longer (Fitchett
and Hoogendoorn, 2018).

Acceptable temperatures vary depending on the origin of tourists. While European beachgoers find up to
32 degrees an acceptable temperature (Georgopoulou, 2019; Rutty, M. and Scott, 2010), it is 28 for
Americans, and it is 30 degrees for Canadians (Rutty and Scott, 2015; Atzori et al., 2018). For swimming,
21-29-degree water temperatures are considered comfortable (National Centers for Environmental
Information, 2023). FINA has determined that the comfortable water temperature is 25-28 degrees (FINA,
2020).
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A study that included people from different geographies among its participants showed that the preferred
air temperature for coastal users is 27 degrees (Scott et al., 2007), and acceptable humidity in humidex is
between 29 and 45 (Orosa et al., 2014). Precipitation is also an undesirable impactor for beach-related
summer activities (de Freitas, 2001). Precipitation lasting less than 15 minutes daily is ideal (Rutty et al.,
2020). Wind is another element that affects beach users' perception (Mieczkowski, 1985). For beach users,
11.3889 m/s is the unacceptable wind speed limit, while 0.27 m/s is ideal (Rutty et al., 2020).

Regarding water-based recreations in maritime environments, when wind force begins to be between 15-
20 knots, some of the navigators cancel the voyage due to guests' comfort (WMO, 2018). Those values
approximately correspond to the "Fresh Breeze" category in the Beaufort Wind Scale (National Weather
Service, n.d). This category can be understood by observing that the small trees with leaves begin to sway,
and 2.0-2.5-meter waves start to occur on the sea (Royal Meteorological Service, n.d). A distance below 2
meters for cruise ships is not a problem (WMO, 2018).

Coastal areas are sensitive to climate change (IPCC, 2007). Sea level rise will cause coastal countries to lose
GDP, which is gained from tourism (Bigano, 2008). Erosion and narrowing beaches are also results of
climate change (IPCC, 2007). For instance, only beach erosion will decrease 47% of tourism income in the
Caribbean (Spencer, 2022).

2.2. Black Sea and Tourism

The Black Sea is a water body that lies between the east of Romania and Bulgaria to the West of Georgia
and between the South of Russia and Ukraine to the North of Turkey (Fomin et al., 2023). The Black Sea is
a stratified, gradually warming body of water connected to the outer seas only through the Turkish Straits
(Oguz, 2019). The Black Sea hosts various ecosystems, biodiversity, and rich commercial resources (NATO
and CCMS, 2000). Tourism is one of the primary income resources in the Black Sea (ESPON, 2013).

Tourism is a developing phenomenon in the Black Sea, and there are opportunities along with the tourist
supply there (BSC, 2019). Black Sea attracts 6 percent of total tourists in the world per year, and it can be
evaluated as a low rate (Dimada and Chantzi, 2014). %43 of the Black Sea’s coasts consist of beaches, and
half have no facilities (Gormiis et al., 2019). Odesa, Yalta, Sevastopol, Kerch, Sochi, Batumi (BSC, 2019),
Dobruja region, Constanta (Ionel, 2020), Burgas, Varna (Mooser et al., 2022), Sinop, Amasya, Istanbul,
Krasnodar region (Minenkova et al., 2016) are main destinations which offer diverse natural and cultural
touristic entities.

In the Black Sea, there is a 3-6-month period in which the sea can be used as an attraction point (Tzenkova
et al., 2007; Gucluy, 2011). The western coasts of the Black Sea offer famous scenic cliffs and beautiful scenic
beaches to tourists (Mooser et al., 2022; Slavov and Palupi, 2019; Popescu et al., 2020). Within the 2800 km
coast, Ukraine’s coasts of the Black Sea have great opportunities for maritime and coastal tourism
(Panchenko, 2019; Kiptenko et al., 2017). Ukraine hosted 81367 cruise passengers in 2013 (Stryzhak, 2020)
before the war. During the Soviet period, Crimea hosted many recreational ships (Kazak et al., 2020).
Constanta, Burgas, Varna, Odessa, and Trabzon are the ports where the cruise activities are located (Anton,
2019). Black Sea coasts of Russia are the main attraction point in terms of coastal tourism in Russia
(Kostianaia and Kostianoy, 2021). Novorossiysk, West Caucasus, Krasnodar region has great touristic and
recreational potential and opportunities (Minenkova et al., 2016). Maritime tourism infrastructures are
developing on the Black Sea coasts of Turkey (Sariisik et al., 2011).

2.3. Climate Change and Black Sea

Coastal and maritime tourism require particular environmental and climatic conditions that affect climate
change (Moreno and Amelung, 2009). Black Sea’s coasts are one place with tourist and recreational
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attractions affected by climate change (Allenbach et al., 2015). Quality of water, beauty of the landscape,
change in sea level, sea temperature, wind and waves, rainfall patterns, and air temperatures are
phenomena that have an impact on coastal and maritime tourism (Williams and Micallef, 2009; Morgan,
1999) and are affected by climate change. This part of this study presents information from the literature
on the changes in those phenomena in the Black Sea.

Cases in South Africa and the Caribbean show that changes in sea level are of great importance for coastal
and marine tourism (Dube et al.,, 2021; Spencer, 2022). The same importance exists for the Black Sea. The
water level in the Black Sea has increased by 2.5 mm every year for the last 80 years (Tsimplis et al., 2004).
It is thought to have risen 12 cm in total in the last century (OECD, 2013). According to recent data, the
Black Sea’s average sea level increases by 2.5 (+ 0.5) per year, and in the eastern parts (as per Batumi
calculation), the increase acceleration is greater (Avsar and Kutoglu, 2020; Avsar et al., 2015). IPCC
estimates that the Black Sea will have risen 40-60 cm by 2100 (Besel and Kayikci, 2020). The most likely
impacts on coasts are coastal erosion and saltwater inlets (Avsar et al., 2015). This puts the beaches in
danger in the Black Sea (Allenbach et al., 2015).

Climate change affects the average sea surface and air temperatures (Allen et al., 2018). However, regions
on Earth do not vary in the same amount (NASA Earth Observatory, 2023). In the summer season, the sea
surface temperature of the Black Sea varies between 23 degrees and 26 degrees (Fomin et al., 2023). From
1980 to 2020, the surface air temperature of the Black Sea increased by 2.12 degrees, and the sea surface
temperature of the Black Sea increased by 1.97 degrees between 1982 and 2020 (Ginzburg et al., 2021).
Numerical models that predict future changes in the Black Sea convey an increasing trend in air
temperatures (Efimov et al., 2015). Until 2050, air temperature is expected to increase by 1-2,4 degrees
(Freund et al., 2017). Until 2100, the average air temperature is expected to increase between 2 and 4
degrees, and the seawater temperature is expected to increase by 2 degrees (Sezgin et al., 2010).

A warmer planet affects patterns of winds and waves in oceans (Morim et al., 2019). Analysis based on 31
years of data has shown that in the Black Sea, winter average wavelength and average wind speed start
from the maximum value of 1.6m and 8m/s in the west and decrease towards the east, while the maximum
averages of these values in the summer season are 1m and 6m/s (Akpinar et al., 2016). Additionally, 38
years of measurements show that the change in wavelengths does not exceed 20 cm (Onea and Rusu, 2017).
Data demonstrate that there has been no significant impact of climate change on wind patterns of the Black
Sea (Davy et al., 2018). Future simulations demonstrate that there will be a ten percent reduction in wind
speed and wavelength in the Black Sea (Cakmak, 2022).

The chemical structure of the Black Sea is similar to oceans (Fomin et al., 2023). Salinity has a crucial role
in the dynamics of the Black Sea (Maldinova et al., 2016). The Black Sea's connection with warm waters
only with a shallow region, combined with the rivers with abundant fresh water supply, make the Black
Sea a low salty sea (Tezcan et al., 2017). Therefore, the salinity corresponds to half of the oceans (Fomin et
al., 2023). Salinity observations demonstrate that the average salinity rate is decreasing on the the Black Sea
surface (Knysh, 2011).

Due to human activities that put pressure on climate change (Zhang,2007), increasing extreme conditions
is a trend seen in most of the world (Groisman et al., 2005). Precipitation in the Black Sea is expected to
decrease (Efimov et al., 2015). It is thought to reach % a 4-10% decrease in the future (Freund et al., 2017).

Increasing evaporation with stable precipitation is a known phenomenon in the Black Sea (Romanou et al.,
2010; Aleshina et al., 2018). From May to the end of August, the humidity in the Black Sea is between 27
and 40 degrees (Worlddata, n.d). Due to convection, which is caused by increasing evaporation and stable
precipitation, an increasing humidity is expected in the Black Sea (Aleshina et al., 2018; Efimov et al., 2015).
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3. Methodology

Systematic Literature Review (SLR) is a method of analysing, synthesizing, and reporting information in a
particular order that can contribute to overcoming a determined research problem from existing scientific
studies (Denyer and Tranfield, 2009). SLR differs from other review types because it uses a methodological
protocol (Liberati et al., 2009; Tranfield et al., 2003). When the framework of a subject becomes clear and
narrow, SLR guides future work, and it is effective as a method in this sense (Pettricrew and Roberts,
2006:21). SLR is being utilized in tourism studies as a methodology (Pahlivan-Sharif et al., 2019). Since each
discipline has different sensitivity (idiosyncratic characteristic) to facts (Denyer and Tranfield, 2009), There
is not a standard practice in SLR (Okoli and Schabram, 2010). However, A SLR study should be clear,
transparent, comprehended, purpose-fit, reproducible, accessible, and integrated (Pittway, 2008; Okoli and
Schabram, 2010).

A typical SLR study consists of steps, which are researching the problem, selecting relevant studies as per
inclusion criteria, evaluating biases of studies, extracting evidence, and synthesizing them (Khan, 2023).
This study's research question is how the Black Sea's climate change will affect maritime and coastal
tourism in the future. Inclusion criteria have been formed based on the impacts of climate change on
maritime and coastal tourism. Quality of water, humidity, changes in sea level, sea temperature, wind,
waves, rainfall patterns, and air temperatures are climate change's impactors on coastal and maritime
tourism (Buckley et al., 2014; Matzarakis, 2006; Morgan, 1999; Williams and Micallef, 2009). Therefore,
inclusion criteria have been determined as the intersection of those impactors and the Black Sea.

To prevent biases, empirical studies showing the changes of each impactor in the Black Sea were used to
evaluate the literature's heterogeneity. The studies in the literature pointed to the same changes in the Black
Sea, although they used different models and obtained data at different times. Studies that passed this bias
check are tabulated with their associated inclusion criteria in Table 1 below.

Table 1: Literature Review About Changes In Black Sea And The Indicators

INCLUSION CRITERIA
g [
= | 2| 5| = £l 5| T
Related 5 he B2 g T § & g 5
Study | E| 8| E| £ £ 2| E| 3 REMARKS
= = o ﬁ E 3} 51
- am 50 |5 = ®
s £ g ks =
o] £ N ~ <
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“For the last 80 years, the Black Sea
Tsimpli increased by 2.5 mm every year.
simplis et X X
al, 2004 Over the past 80 years, the Black Sea has
risen by an average of 2.5 mm per year.”
“Air temperatures are thought to increased 2-
; 4 degrees in the Black Sea.
Sezgin et al, X X
2010 Sea temperatures are thought to increase by
2 degrees in the Black Sea.”
“Salinity is thought to decrease in the Black
Knysh, 2011 X Sea.”
OECD, 2013 X X The Black Sea raised a totally of 12cm in
the last century.
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In the last century, the Black Sea has risen
by 12 cm.”
Avsar et al,
2015; Avsar “It is rising approximately 2.5 mm every
and X X year.
Kutoglu, The Black Sea is increasing.”
2020
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“Variation in humidity is expected in the
Black Sea.
Efimov et al, X X X Precipitation will decrease in the Black Sea
2015 in the 21 century.
Air temperatures will increase in the Black
Sea in the 21 century.”
“The average wavelength in the Black Sea is
Akprnar et 1.6 m in the west and 1m in the east.
X X
al, 2016 The average Wind speed in the Black Sea is
8m/s in the west and 6 m/s in the east.”
Maldinova, X “Salinity is decreasing in the Black Sea.”
2016
Freund et al, X “Precipitation will decrease between %4-10
2017 until 2050.”
Onea and X “For 20 years, Wavelength variated not more
Rusu, 2017 than 0,2m in the Black Sea.”
Tezcan et al, X “The Black Sea is supplied by freshwater
2017 resources.”
Aleshina et X “Humidity is increasing in the Black Sea.”
al, 2018
Davy etal, X “Wind patterns are stable in the Black Sea.”
2018
Besel and “Intergovernmental ~ Panel on  Climate
Change (IPCC) estimates that the Black Sea
Kayikel, X X o
2020 will rise between 40 and 60 cm by the end of
the 21 century.”
“The upper layer of the Black Sea s
. temperature increased by 1.97 degree since
Ginzburg et X X 1980.
al, 2021 . )
Air temperatures increased by 2.12 degrees
since 1980.”
Cakmak, X X “Future simulations convey a %10 reduction
2022 in winds and wavelength in the Black Sea.”
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“In summer, sea temperatures generally are
between 23-26 degrees.
Fomin et al,
2ggm etay X X Chemical property of the Black Sea similar to
oceans.
Salinity is low in the Black Sea.”
Worlddata, “In the Black Sea, Humidex values vary
X )
n.d between 27 to 40 in summer.”

Source: This table is prepared by the author.

4. Findings
In Table 1 above, the data collected through a systematic literature review are tabulated. If this table needs
to be interpreted;

e Air temperature tends to rise in the Black Sea and is expected to increase by an average of 2 to 4
degrees towards the end of this century. Today’s value is between 23-26 Celsius (Fomin et al., 2023)
and

e Average precipitation in the Black Sea is expected to decrease.

e The average wavelength in the Black Sea is expected not to change much but to decrease by 10
percent.

e The wind in the Black Sea is expected not to change much but to decrease by 10 percent.

o The sea surface temperature is expected to rise and increase by another 2 degrees.

e Itis predicted that the humidity in the Black Sea will increase.

e The Black Sea is expected to become a less salty sea.

e The Black Sea's sea level has been rising for a long time and is expected to rise another 40 to 60 cm
by the end of the 21st century.

5. Conclusion and Discussion

In this study, how marine and coastal tourism in the Black Sea region may be shaped by the effects of
climate change was examined through a systematic literature review method. The findings of this study
include some similarities and differences when compared to previous studies on how climate change will
shape marine and coastal tourism in the Black Sea region. For example, while the studies conducted by
Allenbach et al. (2015) provided findings that sea level rise and coastal erosion will increase in the Black
Sea, this study similarly predicted that the sea level will increase by 2.5 mm per year on average and will
rise by 40-60 cm by the end of the century. This situation will pressure infrastructure and natural resources
in terms of coastal tourism.

In contrast, Moreno and Amelung (2009) suggested that increasing temperatures on the Northern European
coasts could have a positive effect by extending the tourist season, while a similar finding was obtained in
this study. It is estimated that the average air temperatures in the Black Sea will increase, and seawater
temperatures will rise by 2°C. This may contribute to the extension of the tourist season in the region.
However, as Fitchett and Hoogendoorn (2018) emphasize, temperature increases may not always be
advantageous regarding tourist attractiveness, as extreme temperatures can negatively affect tourist
comfort. Therefore, the extension of the tourist season in the Black Sea is not limited to the region becoming
more attractive climatically but also requires consideration of the comfort levels of tourists due to extreme
temperatures and humidity.

Previous studies, particularly Bigano et al. (2008), have indicated that sea level rise and coastal erosion could
negatively affect tourism revenues. This study similarly suggests that rising sea levels in the Black Sea could
reduce tourist beach areas by narrowing the coastline. The Caribbean example, particularly by Spencer et al.
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(2022), suggests that such erosion could lead to losses of up to 47% in tourism revenues. This study for the Black
Sea also predicts a similar risk; therefore, coastal protection and sustainable tourism planning are vital.

However, the findings of this study are consistent with the findings of Davy et al. (2018) that the wind patterns
in the Black Sea will remain stable. Future projections suggest that a decrease in wind speed of up to 10% can be
expected, but this change may not significantly impact tourism. However, while decreasing wind speeds may
provide some advantages for marine activities, they may have negative consequences for sailing and other wind-
based sports.

Finally, this study predicts that precipitation in the Black Sea will decrease by 4-10% and humidity will increase.
This situation parallels the studies of Freund et al. (2017) examining the effects of climate change on regional
humidity and precipitation patterns. Increasing humidity, especially in the summer, may negatively affect
tourists' perception of comfort and change tourist demand.

The contribution of this study is to provide a more comprehensive and multidimensional perspective on how
marine and coastal tourism in the Black Sea will be shaped under future climate change scenarios. Compared to
other studies, this study provided more specific regional predictions using a wider range of climatic variables.
It contributed to developing strategies on how tourism policies can adapt to these changes. Future studies can
provide concrete suggestions for climate change resilient tourism planning using more detailed field data
specific to the region.
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