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reduce the adverse effects. The areas with appropri-
ate bioclimatic comfort conditions were determined 
and mapped via geographical information systems 
using temperature and relative humidity data of the 
years between 1960 and 2018. The data gathered via 
questionnaires were analyzed using confirmatory fac-
tor analysis, regression, correlation, and structural 
equation modelling via SPSS and AMOS software. 
According to the results, it was determined that in 
some parts of city center the bioclimatic comfort con-
ditions decreased to levels that could reach harmful 
dimensions for human health and the analysis of the 
questionnaires revealed that people living in that area 
state that the effects of climate change are perceivable 
as the precipitation seasons have become irregular. 
According to the participants, it was determined that 
a 1-unit increase in environmental measures causes 
a decrease of 0.136 units in disasters (R2 = 1.1%). In 
comparison, 1-unit increase of Administrative Pre-
cautions will cause 0.030 units decrease in effects 
of climate change on vital needs (R2 = 1.4%). These 
analysis results show that the respondents expect the 
disaster scenarios to decrease when environmental 
measures are increased.

Keywords Climate change · Bioclimatic comfort · 
Tourism cities · Structural equation model · Antalya

Abstract In addition to several negative environ-
mental effects, climate change, which reduces bio-
climatic comfort levels especially in urban areas, 
also has economic implications, especially in cities 
where the economic structure is tourism-oriented. 
Considering most of the tourism practices are based 
on outdoor activities in cities such as Antalya, it is of 
great importance to determine bioclimatic comfort 
level as well as the attitudes of people toward cli-
mate change who live in those conditions to be able 
to take proper precautions in terms of tourism and 
urban planning. Therefore, the purpose of this study 
was to reveal the bioclimatic comfort conditions of 
Antalya city center, and a comprehensive question-
naire was conducted with the people living in the 
area questioning the opinions on reasons and conse-
quences of climate change, perceivable effects of cli-
mate change in Antalya, and suggestions to prevent or 
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Introduction

Today, more than 50% of the world’s popula-
tion lives in urban areas. The urban population is 
expected to triple between 2000 and 2030 (Anguluri 
& Narayanan, 2017; SCBD, 2013) worldwide. The 
population growth in urban areas in the next years 
and the rapid growth of cities in size and population 
will put substantial pressure on the natural struc-
ture of the city (Nor et  al., 2017). This reveals the 
requirement of studying the urban environment.

Urbanization damages natural resources as it 
alters the land use, transportation, industrial and 
agricultural production, consumption, and social 
activity patterns. Unplanned cities gathered around 
fertile agricultural lands, forests, seacoasts, and 
river resources cause ecologically severe losses. 
Landscape planning, which is also crucial in pro-
tecting our natural resources and utilizing them by 
their characteristics, is inevitable to find a place in 
the planning process in our country, mainly in urban 
planning (Mansuroğlu & Dağ, 2019).

Due to the industrial revolution, increasing the 
use of fossil fuels, population growth, urbanization, 
improper land use, unconscious disposal of waste in 
nature, and deforestation disrupted the flow of the 
nature and prompted many environmental difficul-
ties, including global warming. Global warming 
and climate change issues, one of the greatest prob-
lems encountered by the world, affect all areas of 
our lives and creates adverse effects on many fac-
tors, such as ecosystems, the existence and health 
of living things, and water resources. These adverse 
effects, such as melting of glaciers, rising sea levels, 
displacement of climatic zones, increased frequency 
of severe weather events and related natural disas-
ters, drought, erosion, desertification, and shortage 
of clean water resources, epidemics, a raise of agri-
cultural pests, such as IPCC (2007) (Solomon et al., 
2007; IPCC, 2012; IPCC, 2013), experienced for a 
long time are expected to increase and cause more 
problems in the coming years.

Climate changes are expected to generate sig-
nificant risks for people and ecosystems (IPCC, 
2012). In addition to global disasters due to global 
warming and climate change, specific climate risks 
can occur in urban areas (e.g., urban heat island, 
impervious surfaces that increase floods, coastal 

development threatened by sea-level rise, etc.) 
(Carter et  al., 2015; Gartland, 2012; Gill et  al., 
2007; Smith et  al., 2009; Wilbanks et  al., 2007). 
Consequently, it is predicted that all countries 
and even cities will be affected by climate change 
in various dimensions and will encounter several 
adaptation difficulties. Thus, Fünfgeld (2010) states 
that the international community is working toward 
reducing climate change.

Especially in sensitive urban areas prone to deg-
radation, it is important to create local strategy plans 
for adaptation to climate change and to integrate them 
into regional plans and policies (Defra, 2013; Carter 
et al., 2015; Sanchez et al., 2018). The development 
of urban green infrastructure systems plays a decisive 
role in reducing the impact of global climate change 
and providing bio-comfort. However, given the com-
plexity of urban systems and the interrelationships 
between their constituent elements, it becomes diffi-
cult to separate the effects of climate change into spe-
cific sectors and themes (Carter et al., 2015). Hence, 
Doherty et  al. (2016) indicate that although humans 
have adapted their environment throughout history, 
climate change has presented new and unique chal-
lenges threatening the lives and source of income. 
Since the thermal comfort of human beings is an 
expression of satisfaction due to the current weather 
conditions (Lee, 1953; Abuloye et al., 2017).

Studies on human comfort have generated world-
wide interest because climatic comfort is often the 
basis of planning for housing, health, and tourism 
areas (De Freitas, 2003; World Health Organisation 
(WHO 2011). People’s feelings of bio-comfort some-
times differ significantly depending on their meta-
bolic rate, type of clothing, workload, age, gender, 
weight, emotions, cultural influences, past climate 
experiences, and climate zone. Outdoor workers also 
tolerate higher temperatures than sedentary workers,  
while older individuals tend to prefer warmer condi-
tions than younger individuals (Stewart and Oke, 2010;  
Jendritzky & Tinz, 2009). Human health and biocom-
fort are more affected by climate than the other ele-
ments of the human physical environment (Lenzuni 
et al., 2009). The effects of climate on human beings, 
physical and mental efficiency, constitute the main 
theme of human biometeorology (Akinbobola et  al., 
2017). Biocomfort is the human body response to cli-
matic factors, such as temperature, relative humidity, 
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and wind speed and is a requirement for quality of 
life. The biocomfort index is an indicator applied 
to estimate the comfort of the human body in vari-
ous climatic environments. It is defined as the heat 
exchange among human and climatic environments 
(Moustris et al., 2018). Biocomfort is a factor directly 
affecting people’s ability to move outdoors and the 
quality of their experience in these areas. With global 
warming due to climate change, it has become one 
of the parameters attached to urban planning studies 
(Çetin, 2019).

Climate changes will affect human life in several 
ways. Some sectors in close relationship with climate 
will also be affected by these negativities. Tourism is 
one of the most important of these sectors. Consider-
ing that the external environment and natural factors 
have a direct impact on tourism movements and tour-
ist decisions, it is inevitable that climate changes will 
impact tourism. Therefore, Didascalou et  al. (2007) 
remark that the competitiveness of a destination 
depends on ideal climatic conditions suitable for the 
type of tourism provided. Consequently, disadvantaged 
climate areas are less favored by tourism planners and 
tourists (Corobov, 2007). Thus, the studies that were 
conducted to emphasize the significance of the subject 
(Lenzuni et al., 2009; Matzarakis et al., 2014; Abuloye 
et al., 2017; Staiger et al., 2019; Algeciras et al., 2020; 
Anna et  al., 2020; Hasanah et  al., 2020; Rozbicka & 
Rozbicki, 2020) are gaining importance day by day.

Turkey has rich opportunities with its natural beau-
ties, historical attractions, socio-cultural characteris-
tics, and tourism. In tourism, where natural, cultural, 
and historical values are accepted as a resource, the 
adverse effects on the environment directly harm the 
tourism sector. According to Karadeniz et al. (2018), 
tourism is one of the sectors most concerned by 
global warming and contributes to globalization in 
three dimensions: socially, spatially, and economi-
cally (Viner & Agnew, 1999). The climate of Turkey, 
which is surrounded by seas on three sides, may dif-
fer in regional dimension due to its rugged topog-
raphy and orographic features. Turkey is one of the 
countries that will be most concerned by climate 
change with its diverse climate structure, and differ-
ent regions will be affected in several measures and 
forms (Öztürk, 2002).

Within the scope of this study, firstly the bioclimatic 
comfort condition of Antalya, the most important 

tourism center of Turkey, was revealed and the attitudes 
of people living in the city concerning the reasons and 
outcomes of climate change due to global warming, 
known as the world’s most important environmental 
problem, and their suggestions on the subject were 
examined. Moreover, some suggestions have been pro-
duced for city planning and landscape architecture pro-
fessional discipline to eliminate this problem.

Materials and method

Material

The research area, located on the Mediterranean 
coast, one of Turkey’s major tourism attractions, has 
been determined as Antalya city center. The popula-
tion of Antalya has reached 2.548.308 in year 2020 
by the increase of migration due to tourism and agri-
cultural activities. The total number of tourists that 
visited the city in 2019 is over 15 million (TUIK, 
2020).

The primary materials of the study include:

– Climate data (1960–2018) obtained from 8 differ-
ent meteorology stations in the research area.

– Arc Gis 10.5 and Arc Map 10.5 software were  
utilized to reveal the bioclimatic comfort of the 
city within the scope of the research.

– People living in Muratpaşa, Konyaaltı, Kepez, 
Döşemealtı, and Aksu districts of Antalya.

– Questionnaire forms used to reveal the opinions  
of people on global warming and climate change 
in Antalya.

– Literature.
– IBM SPSS Statistics 25.0 (Statistical Package 

for Social Science), IBM SPSS Amos 24.0, and 
Microsoft Excel programs used for the evaluation 
of questionnaires in the study.

Method

The research was performed by applying a four-step 
method (Fig. 1). In the first step, a literature review 
on the subject was performed, research questions 
related to the research area were presented, and the 
research model was designed. In the second step, 
climate data were gathered from six meteorological 
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stations in the research area, and the bio-comfort 
map of the study area was created. The bioclimatic 
comfort conditions in the living spaces in the sum-
mer months, when the tourism activities of the 
people living in the study area are intensive, were 
revealed. In the third step, considering the biocom-
fort conditions of the people living in the study area, 
the questionnaires used as face-to-face interviews 
were designed and performed, and the analysis was 
applied to the data to answer the research ques-
tion. In the fourth step, findings obtained from the 
research and analysis conducted within the scope of 
the research were interpreted, and precaution rec-
ommendations were explained in terms of the land-
scape architecture professional discipline for the 
current and predicted effects of climate change.

The New Summer Index (SSI) (Pepi, 1987) was 
applied to reveal the bioclimatic comfort situation 
of the city during the summer months. Bioclimatic 
comfort areas were listed. In the study, temperature 
(°F) and relative humidity (%) data obtained from 
six meteorology stations in Antalya city center were 
processed on Arc Gis 10.5 software. Climate maps 
were created with the Interpolation method using 
the “Inverse Distance Weighted (IDW)” command 
in the Arc map 10.5 software.

IDW is one of the most preferred techniques 
among interpolation and map generation methods as 
it gives opportunity of getting more reliable results, 
reduces the margin of error rate, and the math-
ematical formulas integrated to the method enable 
to comment on the study area. It is an interpolation 
technique applied to determine the cell values of non-
sampled points with the help of the values of known 
sample points. The cell value is calculated by examin-
ing the various points away from the relevant cell and 
depending on the increase in distance. The predicted 
values are a function of the distance and size of the 
neighboring points, and the importance and effect 
on the cell to be estimated decreases with increasing 
distance.

The location  X0 where the predictions are made is 
a function of neighboring measurements (z(X0i) and 
i = 1,2,…,n); r is the exponent that determines the 
assigned interval for each of the observations, and d 
is the distance separating the observation location  Xi 
from the prediction location  X0. The larger the base, 
the smaller the assigned weight of observations far 
from the forecast location. Increasing the base means 
that the predictions are significantly related to the 
nearest observations. Mathematical formulas were as 
described above, and they were calculated in the Arc-
GIS environment, which is a GIS software, and maps 
were created (Çetin et al., 2018; Taylan & Damçayırı, 
2016).

Temperature and relative humidity maps provided 
by the interpolation method were evaluated in terms 
of bioclimatic comfort by using the SSI formula 
via the Raster Calculator command in the Arc map 
10.5 software (Fig.  2). The temperature and relative 
humidity data of the years between 1960 and 2018 
gathered by 8 different meteorological stations that 
are located within the study area boundaries were 
used to conduct the study method.

1.98 * (Ta – ((0.55 – 0.0066 * RH) 
* (Ta – 58)))  –   56.83

Ta - Temperature (°F)
RH - Relative Humidity
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Fig. 1  Method flowchart
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Fig. 2  Bioclimatic comfort conditions of central districts of Antalya
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The SSI indicates the dangers of exposure to various  
combinations of temperature and humidity, based on 
physiological studies. Seven zones are identified in 
Table 1 (Pepi, 1987).

The survey carried by mutual interviews to deter-
mine the opinion of people living in Antalya on 
global warming and climate change was performed 
between March and June 2019. The survey was 
applied in six stages. The stages are listed as follows:

a) Determination of sampling size: The sample size 
of the survey study was based on 386 samples 
according to the 5% margin of error (95% con-
fidence interval) for the population of more than 
100 thousand people, which is the population 
size suggested by Balcı (2015).

b) Selection of inquiry method: Since interviews are 
safer and faster, an on-site questionnaire method 
with standard forms was applied to discover the 
opinions of the people on global warming and 
climate change.

c) Preparation of the questionnaire: A questionnaire 
consisting of two parts, views on global warm-
ing and climate change and the socio-economic 
structure, was prepared. Ranking of importance 
and participation level questions were applied in 
the questionnaire. Thirteen judgments were pre-
sented to determine the reasons for global warm-
ing and climate change and the scenarios that 
may arise, and ten judgments to determine what 
can be done to reduce their effects. The demo-
graphic characteristics of the individuals were 
studied in terms of gender, age, marital status, 
educational status, profession, and income status.

d) Pre-testing the questionnaire and correction of 
errors: The prepared questionnaire was applied 
randomly to 30 people living in Antalya center by 
mutual interview method. A re-organized ques-
tionnaire was put into practice with the feedback 
obtained from these people.

e) Application of the questionnaire: A questionnaire 
was randomly applied to the individuals living in 
Antalya center by mutual interview method.

f) Evaluation of survey results: Survey results were 
evaluated with the help of the IBM SPSS Sta-
tistics 25.0 program. The questionnaire includes 
the question types in order of importance (with 
three options) and the level of participation (3 
and 5 Likert scales). Individuals were allowed to 
express their opinions more simply by adding the 
other option to the questions other than the one-
option question.

The survey data was transferred to the Microsoft 
Excel program, organized, and prepared for analysis. 
Descriptive statistical analysis was applied to the data 
to be able to describe and summarize the data quanti-
tatively. Explanatory factor analysis was used to clas-
sify the variables and define the relationship between 
measured variables. The validity of the scales that 
were used within the study were tested via reliability 
analysis, and confirmatory factor analysis was used to 
confirm or reject the research theory. The distribution 
of the data was Normality test to be able to decide to 
use parametric or non-parametric tests on data com-
paring the phase of the study. Mann–Whitney U, the 
Kruskal–Wallis test, Spearman correlation tests, and 
linear regression analysis were applied to the data 

Table 1  Generation zones of human thermal comfort

SSI value (°F) Gen-
eration 
(zone)

Thermal comfort class for human

70–77 1 Some people feel a little cold; many people feel comfortable
77.1–82 2 Most people feel comfortable
82.1–90 3 Many people feel comfortable. Some people feel a little hot
90.1–99 4 Comfort decreases due to temperature increase
99.1–111 5 It feels scorching. Sunstroke may occur as a result of being outside for an extended period
111.1–124 6 There is a high degree of discomfort and a high probability of heatstroke. Everyone feels uncomfortable
124.1–149 7 There is a danger of heatstroke for elderly or weak people. In this area, the environment is scorching, 

and the level of discomfort is maximum
More than 149.1 8 The circulatory system of individuals exposed to these conditions for a long time may collapse
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to conduct comparison to define the relationship 
between the variables. Data analysis was tested using 
IBM SPSS Statistics 25.0 (Statistical Package for 
Social Science) and IBM SPSS Amos 24.0 package 
programs. The statement “Precipitation will become 
more changeable,” one of the statements about the 
scenarios that may arise due to global warming, was 
excluded from the analysis since it was not classified 
under any factor.

Results and discussions

Bioclimatic comfort condition of the city

Antalya is one of the most dynamic cities in sea tour-
ism, with its many natural and historical touristic 
values. While its economic and spatial organization 
based on activities carried out primarily in outdoor 
during the summer months makes it an internation-
ally acknowledged tourism city, the climatic effects 
due to climate change and global warming directly 
affect the bioconformity of the users in outdoors of 
the city. Currently, according to the scientific studies 
(Akinbobola et al., 2017; Attia et al., 2019; Gomez-
Martin et al., 2020; Shevchenko et al., 2020) analyz-
ing the long-term climate data of the city, the temper-
ature and humidity values are in an increasing trend 
(Bacanlı & Çukurluoğlu, 2018). Within the scope of 
the study, respondents’ views on the effects of climate 
change, the measures to be taken, and the bioclimatic 
comfort situation in the study area during the summer 
months, when tourism activities take place the most, 
were analyzed and mapped (Fig. 2).

The analysis maps in Fig. 2 show that the tempera-
ture and humidity are felt intensely during the sum-
mer months. In terms of bioclimatic comfort zones, 
the comfort zones in the city vary between 1 and 4 

generations in June. In July and August, it was deter-
mined that the suitability to bioclimatic comfort 
decreased further, and the city center was classified 
between 3 and 5 generations in terms of bioclimatic 
comfort classes. When evaluated according to the 
classification criteria of Pepi (1987), it was deter-
mined that the bioclimatic comfort conditions of the 
city’s central districts decreased to levels that could 
reach harmful dimensions for human health and that 
the bioclimatic comfort level of the city, in general, 
was low.

Evaluation of the survey study

Demographic characteristics

The opinion of people on global warming and cli-
mate change may differ due to demographic charac-
teristics. The data regarding the gender, age, marital 
status, educational status, profession, and income sta-
tus of the 386 participants of the study are presented 
in Table  2. Rate of the participants, 47.4% were 
women, and 52.6% were men. Table  2 shows that 
74.6% of the participants were single, 24.4% had an 
income of 6001 TL (Turkish Lira), and above, 52.3% 
were between 18 and 24, and 50% were high school 
graduates.

Opinions on the scenarios possible to arise 
by climate change and precautions to take

Exploratory factor analysis was applied to the scales 
of opinions on the scenarios that are possible to arise 
by the climate change and precautions to take, and the 
resulted sub-dimensions with reliability analysis are 
presented in Table 3.

When the factor analysis was applied to the scenar-
ios that may arise due to global warming, they were 

Table 2  Socio-economic 
characteristics of 
respondents

* At the time of the field 
study, 1 USD dollar = 5.35 
TL

Marital status (%) Income  (TL*) (%) Age groups (%) Education (%)

Married 21.5 Less 2.000 7.0 18–24 52.3 Illiterate 0.3
Single 74.6 2001–3000 23.8 25–34 27.2 Primary school 0.5
Divorced 3.9 3001–4000 13.0 35–44 11.7 Secondary school 1.3

4001–5000 16.8 45–54 4.9 High school 50.0
5001–6000 15.0 55–64 2.8 High school (university) 6.0
 + 6001 24.4  + 65 1.0 University 37.0

Post-graduate 4.9
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grouped in 3 basic sub-dimensions as “Disasters,” 
“Vital Needs,” and “Climatic Effects,” and the rainfall 
variable was not connected with any group. In conse-
quence of the KMO test, the sample adequacy of the 

factor analysis was appropriate (KMO = 745). In the 
reliability analysis of the sub-dimensions, the Cron-
bach alpha values ranged between 0.404 and 0.682. 
When factor analysis was applied to precautions to 

Table 3  Effects of climate change and measures that can be taken explanatory factor analysis

* Meaningful at 0.05 level

Component 1 Component 2 Component 3 Component 4 Sub-dimension

Effects of climate 
change and 
measures that 
can be taken 
explanatory fac-
tor analysis

Global wars 0.784 0.099  − 0.087 0.018 Disasters
Floods 0.616 0.088 0.26  − 0.233
Epidemics/pan-

demics
0.478 0.438  − 0.109  − 0.082

Desertification 0.436 0.224  − 0.11  − 0.116
Extinction 0.131 0.711 0.041 0.029 Vital needs
Hunger 0.165 0.632 0.099  − 0.081
Agricultural 

destruction
0.303 0.628  − 0.036 0.068

Glacier melting 0.027  − 0.03 0.772 0.003 Climatic effects
Increase of 

climate change 
effects

 − 0.194 0.153 0.691  − 0.036

Temperature rise 
in oceans

0.238  − 0.296 0.459 0.361

Reduction of clean 
water resources

 − 0.136 0.339 0.373 0.466

Explained cumula-
tive variance%

22.012 34.789 43.394 51.789

Cronbach’s alpha 0.682 0.557 0.404 -
KMO and Barlett 

test
0.745 (p = 0.000*)

Component 1 Component 2 Sub-dimension
Measures to be 

taken reliability 
and explanatory 
factor analysis

Nature conserva-
tion

0.816 0.146 Environmental 
precautions

Plantation 0.765 0.118
Increasing urban 

green areas
0.746 0.108

Recycling 0.652 0.178
Education 0.484 0.447 Administrative 

precautionsTaxes  − 0.089 0.729
Reducing con-

sumption
0.077 0.682

Laws 0.323 0.552
Public transporta-

tion
0.212 0.535

Bicycle trails 0.289 0.48
Explained cumula-

tive variance%
34.9 48.1

Cronbach’s alpha 0.77 0.644
KMO and Barlett 

test
0.834 (p = 0.000*)
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prevent climate change and global warming, it was 
divided into two basic sub-dimensions, “Environmen-
tal Precautions” and “Administrative Precautions.” 
As a result of the KMO test, the sample adequacy 
of the factor analysis was appropriate (KMO = 834). 
In the reliability analysis of the sub-dimensions, the 

Cronbach alpha values ranged from 0.644 and 0.770. 
Confirmatory factor analysis of the effects of climate 
change and global warming and measures to be taken 
are given in Table 4.

When the sub-dimensions resulting from the 
explanatory factor analysis and reliability analysis are 

Table 4  Confirmatory 
factor analysis goodness 
of fit indices (CFA) for 
impacts and measures 
scales

Model of effects Model of 
measures

Chi square/degree of freedom (CMIN/DF) 1.8 2.5
Root mean square residual (RMR) 0.009 0.037
Root mean square error of approximation (RMSEA) 0.045 0.063
Goodness of fit index (GIF) 0.963 0.956
Adjusted goodness of fit index (AGFI) 0.943 0.929
Comparative fit index (CFI) 0.929 0.937

Fig. 3  Structural equation 
model (SEM) of climate 
change effects

Page 9 of 16    420Environ Monit Assess (2021) 193: 420



 

1 3

tested with the confirmatory factor analysis, the index 
of goodness of fit is relatively high. The established 
models are given in Fig. 3.

In confirmatory factory analysis and SEM, the 
coefficient values between the factors are expected to 
be equal to or below 0.80, while the regression coef-
ficients of the variables are expected to be equal to 
or above 0.30 (Hoyle, 1995). The results of structural 
equation models presented in Fig.  3 show that the 

fit indices between all variables except “Tempera-
ture rise in Oceans” variable are between expected 
intervals. As the model presents, fit indices are 
not affected by the value of “Temperature rise in 
Oceans,” so this value can be avoided. Consequently, 
the validity of the measures used in this research has 
been proved by this model, which means the designed 
factors can be measured by the questionnaire used in 
this research (Table 5).

Figure 4 shows the fit indices between all the vari-
ables that were used to evaluate the precautions that 
should be taken to mitigate the existing effects and 
avoid the damage on nature and society caused by cli-
mate change are all between expected intervals. This 
means the measures used in this research to deter-
mine the precautions against climate change are sta-
tistically approved.

H
0
 : The distribution of the data fits the normal 

distribution.

Table 5  Normality distribution tests of sub-dimensions

* Meaningful at 0.05 level

Statistics SD p

Climatic effects 0.345 386 0.000
Disasters 0.262 386 0.000
Vital needs 0.426 386 0.000
Environmental Precautions 0.413 386 0.000
Administrative precautions 0.096 386 0.000

Fig. 4  Structural equation 
model (SEM) of precau-
tions against climate change
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Table 6  Statistical analysis of global warming and climate change effects and required measures according to socio-demographic 
characteristics

Climatic effects Disasters Vital needs Environmental 
precautions

Administrative 
precautions

Gender 
(Median + SD)

Male 4.72 (4) ± 0.99–6 6.27 (6) ± 1.64–7 3.42 (3) ± 0.82–4 4.51 (4) ± 1.04–5 10.79 (10) ± 3.12 
-16

Women 4.55 (4) ± 0.92–5 6.20 (5) ± 1.67–8 3.39 (3) ± 0.85–5 4.49 (4) ± 1.43 
-16

10.46 (10) ± 3.33 
-24

Total 4.63 (4) ± 0.95–6 6.23 (6) ± 1.65–8 3.41 (3) ± 0.83–5 4.50 (4) ± 1.26 
-16

10.62 (10) ± 3.23 
-24

p 0.027* 0.435 0.619 0.653 0.274
Age 

(Median + SD)
18–24 4.59 (4) ± 0.92–5 6.32 (6) ± 1.73–8 3.46 (3) ± 0.89–5 4.46 (4) ± 0.99–7 10.49 (10) ± 3.10–

16
25–34 4.66 (4) ± 0.91–3 6.00 (5) ± 1.41–6 3.24 (3) ± 0.53–2 4.50 (4) ± 0.99–5 10.93 (10) ± 3.20–

17
35 + 4.71 (4) ± 1.10–6 6.33 (6) ± 1.72–7 3.51 (3) ± 0.99–4 4.61 (4) ± 1.99 

-16
10.53 (10) ± 3.57–

24
Total 4.63 (4) ± 0.95–6 6.23 (6) ± 1.65–8 3.41 (3) ± 0.83–5 4.5 (4) ± 1.26–16 10.62 (10) ± 3.23–

24
p 0.725 0.293 0.112 0.758 0.494

Marital Status 
((Median + SD)

Married 4.63 (4) ± 1.07–6 6.19 (6) ± 1.59–7 3.45 (3) ± 0.94–4 4.63 (4) ± 1.96–
16

10.71 (10) ± 3.72–
24

Single-widow 4.63 (4) ± 0.92–5 6.24 (6) ± 1.67–8 3.40 (3) ± 0.80–5 4.47 (4) ± 0.99–7 10.59 (10) ± 3.09–
16

Total 4.63 (4) ± 0.95–6 6.23 (6) ± 1.65–8 3.41 (3) ± 0.83–5 4.50 (4) ± 1.26–
16

10.62 (10) ± 3.23–
24

p 0.55 0.979 0.941 0.726 0.87
Education 

(Median + SD)
High school or 

less
4.70 (4) ± 1.00–6 6.17 (5) ± 1.61–8 3.41 (3) ± 0.86–5 4.59 (4) ± 1.54–

16
10.88 (11) ± 3.35–

24
College and 

university or 
higher educa-
tion

4.56 (4) ± 0.90–5 6.30 (6) ± 1.69–7 3.41 (3) ± 0.81–5 4.41 (4) ± 0.85–5 10.34 (10) ± 3.07–
17

Total 4.63 (4) ± 0.95–6 6.23 (6) ± 1.65–8 3.41 (3) ± 0.83–5 4.50 (4) ± 1.26–
16

10.62 (10) ± 3.23–
24

p 0.164 0.392 0.769 0.679 0.118
Occupation 

(Median + SD)
Self-employment 4.63 (4) ± 0.94–4 6.09 (5) ± 1.48–6 3.37 (3) ± 0.81–4 4.30 (4) ± 0.84–4 9.87 (10) ± 2.86–

10
Officer 4.43 (4) ± 0.77–3 6.38 (6) ± 1.72–6 3.50 (3) ± 0.86–3 4.83 (4) ± 1.25–5 11.05 (11) ± 3.00–

13
Worker 5.06 (5) ± 1.34–6 5.74 (5) ± 1.15–4 3.26 (3) ± 0.51–2 4.42 (4) ± 0.85–3 11.26 (11) ± 3.39–

17
Other 4.81 (4) ± 0.99–4 6.30 (6) ± 1.87–7 3.46 (3) ± 0.91–4 4.68 (4) ± 2.25–

16
10.65 (10) ± 4.18–

24
Student 4.54 (4) ± 0.88–5 6.40 (6) ± 1.75–8 3.44 (3) ± 0.90–5 4.47 (4) ± 1.03–7 10.62 (10) ± 3.12–

16
Private sector 4.63 (4) ± 0.97–4 5.83 (5) ± 1.20–4 3.23 (3) ± 0.60–3 4.31 (4) ± 0.68–3 10.63 (10) ± 2.54–

10
Total 4.63 (4) ± 0.95–6 6.23 (6) ± 1.65–8 3.41 (3) ± 0.83–5 4.5 (4) ± 1.26–16 10.62 (10) ± 3.23–

24
p 0.056 0.229 0.677 0.104 0.396
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H
1
 : The distribution of the data does not fit the 

normal distribution.
According to the results of Kolmogorov–Smirnov 

normality tests, five subscales do not exhibit normal 
distribution ( H

0
 acceptance: p < 0.05). Therefore, 

nonparametric tests were preferred in the analysis of 
variables.

The comparative analysis (the Kruskal–Wallis test, 
Mann–Whitney U test) are presented in Table  6 by 
comparing the sub-dimensions related to the effects 
of global warming and climate change.

According to the Mann–Whitney U test results 
applied by gender, only climatic effects scores differ 
significantly (p < 0.05). Men who participated in the 
survey showed statistically significant participation 
in the climatic effects of climate change than women. 
According to the results of the Kruskal–Wallis  
test applied by the age and occupation of the sub-
jects, there was no significant difference between the 

opinions of the subjects concerning the effects of cli-
mate change and the measures to be taken, depend-
ing on their age groups and professions (p > 0.05). 
Mann–Whitney U test results applied according to 
marital status, and education level revealed that the 
opinions of the subjects on the effects of climate 
change and the measures to be taken did not differ 
significantly according to marital status and educa-
tion levels (p > 0.05). Regarding the results of the 
Kruskal–Wallis test applied according to income, 
there was a significant difference only in the cli-
mate change effects scores in the Disasters group 
(p < 0.05). While the participation level of those with 
an income of 2001–3000 TL in this category is sig-
nificantly lower than all other groups, the participa-
tion level of those with an income of 5001–6000 TL 
is lower than those with an income of 3001–4000 TL 
and less than 2000 TL.

Table 6  (continued)

Climatic effects Disasters Vital needs Environmental 
precautions

Administrative 
precautions

Income 
(Median + SD)

Less than 2000 
TL

4.56 (4) ± 0.97–3 6.78 (6) ± 1.93–7 3.48 (3) ± 1.05–4 4.59 (4) ± 1.50–7 9.85 (9) ± 2.73–8

2001–3000 4.75 (4) ± 1.02–6 5.84 (5) ± 1.42–7 3.45 (3) ± 0.80–4 4.61 (4) ± 1.84–
16

11.02 (11) ± 3.51–
24

3001–4000 4.32 (4) ± 0.51–2 6.60 (6) ± 1.76–7 3.48 (3) ± 0.81–3 4.48 (4) ± 1.01–4 10.62 (10) ± 3.08–
11

4001–5000 4.75 (4) ± 0.97–3 6.34 (6) ± 1.80–8 3.25 (3) ± 0.53–2 4.42 (4) ± 0.88–4 10.75 (10) ± 3.46–
17

5001–6000 4.57 (4) ± 0.90–4 5.95 (5) ± 1.39–5 3.45 (3) ± 0.94–5 4.38 (4) ± 1.02–5 10.26 (10) ± 3.08–
16

More than 6001 
TL

4.66 (4) ± 1.05–5 6.37 (6) ± 1.68–7 3.39 (3) ± 0.91–5 4.51 (4) ± 0.94–3 10.56 (10) ± 3.10–
16

Total 4.63 (4) ± 0.95–6 6.23 (6) ± 1.65–8 3.41 (3) ± 0.83–5 4.50 (4) ± 1.26–
16

10.62 (10) ± 3.23–
24

p 0.164 0.006* 0.538 0.691 0.559

Table 7  Spearman correlation analysis between sub-dimensions

* Meaningful at 0.05 level

Disasters Vital needs Environmental precautions Administrative precautions

Climatic effects  − 0.04 (0.398) 0.04 (0.453)  − 0.02 (0.756) 0.09 (0.085)
Disasters 0.47 (0.000*)  − 0.14 (0.005*)  − 0.06 (0.206)
Vital needs  − 0.07 (0.170)  − 0.11 (0.030*)
Environmental precautions 0.34 (0.000*)
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Within the scope of the study, correlation and 
regression analysis among sub-dimensions were 
applied to describe better how the participants per-
ceive the scenarios regarding the effects of climate 
change and the measures to be taken, and the data 
obtained are presented in Tables 7 and 8.

As a result of the Spearman correlation analysis 
between sub-dimensions, there was a positive and 
moderate relationship between Disasters and Vital 
Needs (47%), a weak negative relationship between 
Disasters and Environmental Precautions (− 14%), a 
weak negative relationship between Vital Needs and 
Administrative Precaution (− 11%), and a positive 
and moderate relationship between Environmental 
Precautions and Administrative Precautions (34%).

In the regression models established, the effects of 
the measures on climatic effects were found insignifi-
cant (p > 0.05).

According to the participants, a 1-unit increase 
in environmental measures causes a decrease of 
0.136 units in disasters (R2 = 1.1%). In compari-
son, a 1-unit increase in Administrative Precautions 
will cause a decrease of 0.030 units in vital needs 
effects (R2 = 1.4%). These analysis results reveal the 
respondents expecting a decrease in disaster scenarios 
when environmental measures are increased. Moreo-
ver, according to them, if administrative measures are 
increased, the effects of climate change and global 
warming (such as a reduction in agricultural land and 
products, extinction of plant and animal species, etc.), 
which make it difficult to meet basic vital needs, will 
decrease.

Conclusion and recommendations

One of the most felt effects of the climate change 
is the alteration in outdoor temperature. As the out-
door activities have a significant part of economical 
organization of the tourism cities, the biocomfort 
level of these cities gain more importance to sustain 
touristic income. Thus, the biocomfort conditions of 
the city center was revealed within the scope of the 
study which resulted that the bioclimatic comfort 
level of the study area is generally low and can reach 
up to the levels that could be harmful for human life 
in some parts of the city center. Proving this outcome 
of this study, where people’s attitudes in tourism cit-
ies on global warming and climate change were also 
determined, and participants in the survey stated that 
global warming and climate change affected Antalya. 
The results of the questionnaire showed that the par-
ticipants declared that the proof of the climate change 
and global warming effects in Antalya was the irregu-
larity of rainfall and seasons. Besides, the participants 
stated that the precipitation in the city became irregu-
lar, and the temperature and drought increased.

Changes in climate events can have many differ-
ent outcomes in tourism cities, from the change of 
tourism periods to the loss of the tourism potential. 
Thus, it is essential to take the required precautions 
by accepting that the effects of climate change and 
global warming are felt in the tourism sector rather 
than judging them as a future issue. Based on the 
results of former studies that were conducted at the 
study field (Çetin et  al., 2018; Mansuroğlu, 2017; 

Table 8  Regression analysis between sub-dimensions (dependent: effects; independent: measures)

* Meaningful at 0.05 level

B t p F p R square Durbin–Watson

Climatic effects
Stable 4.683 23.128 0.000 2.479 0.085 0.013 1.941
Environmental precautions  − 0.083  − 1.941 0.053
Administrative precautions 0.030 1.823 0.069
Disasters
Stable 6.845 22.019 0.000 4.176 0.042* 0.011 1.641
Environmental precautions  − 0.136  − 2.043 0.042
Vital needs
Stable 3.726 25.679 0.000 5.302 0.022* 0.014 2.095
Administrative precautions  − 0.030  − 2.303 0.022
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Mansuroğlu & Dağ, 2019; Mansuroğlu et  al., 2006, 
2012, 2013) and the findings of this current study, 
some effects of climate change due to global warming 
on the tourism sector in the Antalya example can be 
listed as follows:

•  With the prolongation of the dry season periods, 
the loss of the characteristics of natural areas, and 
the decrease in the original tourism potential.

•  Winter tourism in mountainous areas is adversely 
affected by the irregularity of the snowfall time 
and/or the alteration of the amount of snow in 
winter.

•  Loss of tourism areas with natural seasonal char-
acteristics as a result of shortening and/or absence 
of transition periods within seasons.

•  Decrease in the number of visitors during 
extremely hot summer seasons.

•  Decrease in underground water resources due to a 
decline in precipitation.

•  The attractions of touristic areas are affected 
adversely due to massive forest fires.

•  Sea-sand-sun tourism is adversely affected by the 
increase in seawater temperature.

•  Tourism being indirectly affected by the reduction 
in agricultural production or damage of agricul-
tural products.

•  The unfavorable effects of some tourism types 
(botanical tourism, wildlife-bird watching) due to 
the decrease in plant and animal species and/or the 
change of vegetation/monitoring periods.

Among the ideas to prevent such obstacles and 
improve the bioclimatic comfort conditions in the 
city, studies should be carried out to protect natural 
areas, support recycling, and increase afforestation. 
The ideas that can be achieved in terms of fighting 
global warming and climate change and improving 
bioclimatic comfort conditions of the city are given 
as follows:

•  Improving bioclimatic comfort conditions of the 
city must be one of the main goals of city planning 
authorities.

•  Afforestation works should be increased.
•  Natural areas should be protected.
•  Green areas in cities should be improved.
•  Recycling should be supported.
•  Bicycle use should be encouraged.

•  Public transport should be improved.
•  All kinds of consumption should be reduced 

(water, energy, etc.).
•  Education activities should be increased, and 

active participation of the public should be 
assured.

Thus, it is necessary to take national measures in 
fighting climate change due to global warming, which 
is an environmental difficulty of global importance. It 
is essential to reduce the adverse effects of tourism, 
one of the critical sectors of our country, to protect 
the diversity of tourism and to ensure the participa-
tion of local people in the activities to be performed 
on this matter.

Data availability Data will be available on reasonable 
request.

Declarations 

Conflict of interest The authors declare no competing inter-
ests.

References

Abuloye, A. P., Nevo, A. O., Eludoyin, O. M., Popoola, K. S., 
& Awotoye, O. O. (2017). An assessment of effective tem-
perature, relative strain index and dew point temperature 
over Southwest Nigeria. J Climatol Weather Forecasting, 
5, 192. https:// doi. org/ 10. 4172/ 2332- 2594. 10001 92

Akinbobola, A., Njoku, C. A., & Balogun, I. A. (2017). Basic 
evaluation of bioclimatic conditions over Southwest Nige-
ria. Journal of Environment and Earth Science, 7(12), 
53–62.

Anguluri, R., & Narayanan, P. (2017). Role of green space in 
urban planning: Outlook towards smart cities. Urban For-
estry & Urban Greening, 25, 58–65.

Anna, B., Milica, P., Błażejczyk, K. & Olesya, S. (2020). 
Weather suitability for outdoor tourism in three European 
regions in first decades of the twenty-first century.  Inter-
national Journal of Biometeorology, 1–18.

Attia, S., Lacombe, T., Rakotondramiarana, H. T., Garde, F., 
& Roshan, G. (2019). Analysis tool for bioclimatic design 
strategies in hot humid climates. Sustainable Cities and 
Society, 45, 8–24.

Bacanlı, Ü. G., & Çukurluoğlu, S. (2018). Antalya İlinin Bazı 
Meteorolojik Verilerinin Trend Analizi. SETSCI Confer-
ence Indexing System, 2(2018), 371–375.

Balcı, A. (2015). Sosyal Bilimlerde Araştırma, Yöntem, Teknik 
ve İlkeler (11. Baskı). Pegem Akademi Yorum, Basım, 
yayın ve Matbaacılık Ltd. Şti. Yayın Sertifika No: 14749, 
381 s. Ankara.

420   Page 14 of 16 Environ Monit Assess (2021) 193: 420

https://doi.org/10.4172/2332-2594.1000192


1 3

Carter, J. G., Cavan, G., Connelly, A., Guy, S., Handley, J., 
& Kazmierczak, A. (2015). Climate change and the city: 
Building capacity for urban adaptation. Progress in Plan-
ning, 95, 1–66.

Çetin, M. (2019). The effect of urban planning on urban forma-
tions determining bioclimatic comfort area’s effect using 
satellitia imagines on air quality: A case study of Bursa 
city. Air Quality, Atmosphere & Health, 12, 1237–1249. 
https:// doi. org/ 10. 1007/ s11869- 019- 00742-4

Çetin, N., Mansuroğlu, S., & Önaç, A. K. (2018). Xeriscaping 
feasibility as an urban adaptation method for global warm-
ing: A case study from Turkey. Polish Journal of Environ-
mental Studies, 27(3).

Corobov, R. (2007). Climate change and Moldova’s tourism: 
Some indirect consequences. Climate Change and Tourism-
Assessment and Coping Strategies, ISBN: 978–00–023716–
4, p.173–189, Maastricht-Warsaw-Freiburg.

Defra, (2013). Department for Environment, Food and Rural 
Affairs, Annual Report. https:// www. gov. uk/ gover nment/ 
publi catio ns/ defra- annual- report- and- accou nts- 2012- to- 2013

De Freitas, C. R. (2003). Tourism climatology: Evaluating 
environmental information for decision making and busi-
ness planning in the recreation and tourism sector.  inter-
national Journal of Biometeorology, 48(1), 45–54.

Didascalou, E. A., Nastos, P. T. & Matzarakis, A. (2007). Spa 
destination development using a decision support system-
the role of climate and bioclimate information. Develop-
ments in Tourism Climatology, 158–165.

Doherty, M., Klima, K. & Hellmann, J. J. (2016). Climate change 
in the urban environment: Advancing, measuring and 
achieving resiliency. Environmental Science & Policy, 66.

Fünfgeld, H. (2010). Institutional challenges to climate risk 
management in cities. Current Opinion in Environmental 
Sustainability, 2(3), 156–160.

Gartland, L. M. (2012). Heat islands: Understanding and miti-
gating heat in urban areas. Routledge.

Gill, S. E., Handley, J. F., Ennos, A. R., & Pauleit, S. (2007). 
Adapting cities for climate change: The role of the green 
infrastructure. Built Environment, 33(1), 115–133.

Gómez-Martín, M. B., Matos-Pupo, F., Bada-Díaz, R., & 
Escalante-Pérez, D. (2020). Assessing present and future 
climate conditions for beach tourism in Jardines del Rey 
(Cuba). Atmosphere, 11(12), 1295.

Hasanah, N. A. I., Maryetnowati, D., Edelweis, F. N., Indriyani, 
F. & Nugrahayu, Q. (2020). The climate comfort assess-
ment for tourism purposes in Borobudur Temple Indone-
sia. Heliyon, 6(12), e05828.

Hoyle, R. H. (1995). The structural equation modeling 
approach: Basic concepts and fundamental issues. In R. 
H. Hoyle (Ed.), Structural equation modeling: Concepts, 
issues, and applications (pp. 1–15). Sage Publications Inc.

IPCC, Climate Change. (2007). Mitigation. Contribution of 
Working Group III to the Fourth Assessment Report of 
the Intergovernmental Panel on Climate Change. Cam-
bridge University Press, Cambridge, United Kingdom and 
New York, USA, p. 852.

IPCC, Climate Change. (2012). Managing the risks of extreme 
events and disasters to advance climate change adapta-
tion (p. 594). Cambridge University Press, Cambridge, 
United Kingdom and New York, USA.

IPCC, Climate Change. (2013). The physical science basis. 
Contribution of Working Group I to the Fifth Assess-
ment Report of the Intergovernmental Panel on Climate 
Change. Cambridge University Press, Cambridge, United 
Kingdom and New York, USA, pp. 2216.

Jendritzky, G., & Tinz, B. (2009). The thermal environment 
of the human being on the global scale. Global Health 
Action, 2(1), 2005.

Lenzuni, P., Freda, D., & Del Gaudio, M. (2009). Classification 
of thermal environments for comfort assessment. Annals 
of Occupational Hygiene, 53(4), 325–332.

Karadeniz, C., Saffet, S. & Çağlayan, A. (2018). İklim Değişikliğinin 
Doğu Karadeniz Turizmine Olası Etkileri. Uluslararası Bilim-
sel Araştırmalar Dergisi (IBAD), 170–179.

Lee, D. H.  (1953). Physiological Climatology as a Field of 
Study. Annals of the Association of American Geogra-
phers, 43(2), 127-137

Mansuroğlu, S., Ortaçeşme, V., & Karagüzel, O. (2006). Bio-
tope mapping in an urban environment and its implica-
tions for urban management in Turkey. Journal of Envi-
ronmental Management, 81(3), 175–187.

Mansuroğlu, S., Kınıklı, P., & Saatci, B. (2012). Antalya’da 
Kentsel Gelişimin Ekolojik Açıdan Değerlendirilmesi ve 
Sürdürülebilirlik Kapsamında Önerilerin Geliştirilmesi. 
Ege Üniversitesi Ziraat Fakültesi Dergisi, 49(3), 255–264.

Mansuroğlu, S., Kınıklı, P., & Yılmaz, R. (2013). Impacts of  
highways on land uses: The case of Antalya-Alanya high-
way. Journal of Environmental Protection and Ecology, 
14(1), 293–302.

Mansuroğlu, S. (2017). Antalya Varsak Bölgesinde Doğala Yakın 
Biyotopların Haritalanması ve Ekolojik Ağ Kurulabilirliğinin 
İrdelenmesi. Akdeniz Üniversitesi Bilimsel Araştırma Pro-
jeleri Yönetim Birimi Proje No: 2012.02.0121.032, Sonuç 
Raporu (Basılmamış), 61 s.

Mansuroğlu, S. & Dağ, V. (2019). Kent Ekosistemlerinde İklim 
Değişikliği ile Mücadelede Doğala Yakın Biyotopların 
Önemi. İklim Değişikliği ve Kentler Yapısal Çevre ve  
Yeşil Alanlar. Edt. Y. AKSOY. Özgür Öztürk DAKAM 
Yayınları, ISBN: 978–605–81019–4–4, ss.681, İstanbul.

Matzarakis, A., Endler, C., & Nastos, P. T. (2014). Quantification 
of climate-tourism potential for Athens, Greece–recent and 
future climate simulations. Global NEST Journ, 16(1), 43–51.

Moustris, K., Tsiros, I. X., Tseliou, A., & Nastos, P. (2018). Devel-
opment and application of artificial neural network models to 
estimate values of a complex human thermal comfort index 
associated with urban heat and cool island patterns using 
air temperature data from a standard meteorological station. 
International Journal of Biometeorology, 4, 1–10.

Nor, A. N. M., Corstanje, R., Harris, J. A., & Brewer, T. (2017). 
Impact of rapid urban expansion on green space structure. 
Ecological Indicators, 81(2017), 274–284.

Öztürk, K. (2002). Küresel İklim Değişikliği ve Türkiyeye Olası 
Etkileri. Gazi Üniversitesi Gazi Eğitim Fakültesi Dergisi, 
22(1).

Pepi, J., W. (1987). The Summer Simmer Index. http://  
ssumme rsimm er. com/ ssi_ page5. htm.

Rodríguez-Algeciras, J., Rodríguez-Algeciras, A., Chaos-Yeras, 
M., & Matzarakis, A. (2020). Tourism-related climate 
information for adjusted and responsible planning in the 
tourism industry in Barcelona. Spain. Theoretical and 
Applied Climatology, 142(3), 1003–1014.

Page 15 of 16    420Environ Monit Assess (2021) 193: 420

https://doi.org/10.1007/s11869-019-00742-4
https://www.gov.uk/government/publications/defra-annual-report-and-accounts-2012-to-2013
https://www.gov.uk/government/publications/defra-annual-report-and-accounts-2012-to-2013
http://summersimmer.com/ssi_page5.htm
http://summersimmer.com/ssi_page5.htm


 

1 3

Rozbicka, K. & Rozbicki, T. (2020). Long-term variability of 
bioclimatic conditions and tourism potential for Warsaw 
agglomeration (Poland).  International Journal of Biom-
eteorology, 1–11.

SCBD, (2013). Secretariat of the Convention on Biologi-
cal Diversity. Cities and Biodiversity Outlook (ISBN 
92–9225–432–2) is an open access publication, subject to 
the terms of the Creative Commons Attribution License 
(http:// creat iveco mmons. org/ licen ses/ by- nc/3. 0/)

Sánchez, F. G., Solecki, W. D., & Batalla, C. R. (2018). Cli-
mate change adaptation in Europe and the United States: 
A comparative approach to urban green spaces in Bilbao 
and New York City. Land Use Policy, 79, 164–173.

Shevchenko, O., Snizhko, S., & Matzarakis, A. (2020). Recent 
trends on human thermal bioclimate conditions in Kyiv. 
Ukraine. Geographia Polonica, 93(1), 89–106.

Smith, C., Lindley, S., & Levermore, G. (2009). Estimating 
spatial and temporal patterns of urban anthropogenic heat 
fluxes for UK cities: The case of Manchester. Theoretical 
and Applied Climatology, 98(1–2), 19–35.

Solomon, S., Qin, D., Manning, M., Averyt, K., & Marquis, M. 
(Eds.). (2007). Climate change 2007-the physical science 
basis: Working group I contribution to the fourth assess-
ment report of the IPCC  (Vol. 4). Cambridge university 
press.

Staiger, H., Laschewski, G., & Matzarakis, A. (2019). Selec-
tion of appropriate thermal indices for applications in 
human biometeorological studies. Atmosphere, 10(1), 18.

Stewart, I. D. & Oke, T. R. (2010). Thermal differen- 
tiation of local climate zones using temperature observa-
tions from urban and rural field sites. In Ninth symposium 
on urban environment, Keystone, CO (pp. 2–6).

Taylan, D., & Damçayırı, D. (2016). Isparta Bölgesi Yağış 
Değerlerinin IDW ve Kriging Enterpolasyon Yöntemleri 
ile Tahmini. İMO Teknik Dergi, Yazı, 459, 7551–7559.

TUIK. (2020). Türkiye İstatistik Kurumu, İstatistik Veri Portalı, 
https:// data. tuik. gov. tr/ Search/ Search? text=n% C3% 
 BCfus (Erişim Tarihi: 12.03.2021).

Viner, D., & Agnew, M. (1999). Climate change and its 
impacts on tourism (p. 49). Climatic Research Unit, Uni-
versity of East Anglia.

WHO. (2011). (World Health Organisation). Gender, climate 
change and health. https:// www. who. int/ globa lchan ge/ 
Gende rClim ateCh angeH ealth final. pdf

Wilbanks, T.J., Romero Lankao, P., Bao M., Berkhout, F., 
Cairncross, S., Ceron, J.P., Kapshe, M., Muir-Wood, R. & 
Zapata-Marti, R. (2007). Industry, settlement and society. 
In: Parry, M.L., Canziani, O.F., Palutikof, J.P., van der 
Linden, P.J., Hanson, C.E. (Eds.), Climate Change 2007: 
Impacts, Adaptation and Vulnerability. Contribution of 
Working Group II to the Fourth Assessment Report Of the 
Intergovernmental Panel On Climate Change. Cambridge 
University Press, Cambridge, UK, pp. 357–390.

Publisher’s Note Springer Nature remains neutral with regard 
to jurisdictional claims in published maps and institutional 
affiliations.

420   Page 16 of 16 Environ Monit Assess (2021) 193: 420

http://creativecommons.org/licenses/by-nc/3.0/
https://data.tuik.gov.tr/Search/Search?text=n%C3%BCfus
https://data.tuik.gov.tr/Search/Search?text=n%C3%BCfus
https://www.who.int/globalchange/GenderClimateChangeHealthfinal.pdf
https://www.who.int/globalchange/GenderClimateChangeHealthfinal.pdf

	Attitudes of people toward climate change regarding the bioclimatic comfort level in tourism cities; evidence from Antalya, Turkey
	Abstract 
	Introduction
	Materials and method
	Material
	Method

	Results and discussions
	Bioclimatic comfort condition of the city
	Evaluation of the survey study
	Demographic characteristics
	Opinions on the scenarios possible to arise by climate change and precautions to take


	Conclusion and recommendations
	References




