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In recent years, the phenomenon of climate change has become the main focus of the
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destabilizing challenges of human settlements. Today, many cities in the world are facing
the consequences of climate change, including increased temperatures, decreased rainfall,
drought and water shortages, food insecurity, air pollution, threats to human health,
impacts on energy demand in hot and cold seasons, and the like, all of which have had an
impact on the livability of the residents of these cities. In the meantime, cities can be a
suitable platform for responding to the effects of climate change in the form of mitigation
and adaptation approaches. For this purpose, the present research has been conducted to
investigate the effects of climate change on the livability of Mashhad city. This research is
applied in terms of purpose and descriptive-analytical in terms of its nature and method. In
this way, based on the measurement framework, a researcher-made questionnaire based
on the Likert scale and using the snowball method was distributed among 40 experts and
researchers related to the research topic in Mashhad city. The results of document data
analysis in this research show that during the last five decades, the city of Mashhad has
faced an increase of 2.8 degrees Celsius in temperature, a decrease of 41.2 mm in
precipitation, and a decrease of 31 days in the number of freezing days. These cases show
the existence of climate change in this city. Also, the results indicate that there is a
significant, inverse, and strong relationship between the effects of climate change and the
livability of Mashhad (correlation coefficient -0.922), which indicates that the climatic
changes that have occurred in the city of Mashhad have had negative effects on the livability
of this city. On the other hand, among the social, economic, physical, and environmental
effects of climate change, the environmental effects (with a regression coefficient of -0.602)
have had the greatest effect on reducing the livability of Mashhad.
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1. Introduction

Nowadays, the phenomenon of climate
change and global warming has attracted
the minds of all thinkers and researchers
as this phenomenon has become the focus
of destabilizing challenges of human
society during the last two decades. In this
way, cities are considered the peak of
climate change phenomenon in this world.
Therefore, the position of cities in
addressing the challenge of climate
change in the global agenda is very
important. From this point of view, today,
climate change directly threatens the
urban environment and the built
environment of humans with the risks of
natural disasters such as heat and flood,
which has changed the way of urban life
and production and has affected urban life
and its livability.

The city of Mashhad is the second most
populous metropolis in Iran, and the
development of urbanization and human
activities, as well as the process of urban
construction, have influenced its climatic
conditions. Also, the urbanization process
in the city of Mashhad has caused the
reduction or destruction of natural
vegetation and increased the absorption of
radiant energy by the earth's surface,
causing ecological and climate change in
the city of Mashhad. On the other hand,
various human activities, such as
transportation, production centers, etc.,
have been continuously accompanied by
energy consumption. In the production
process, some of it has been scattered in
space, which has resulted in an increase in
the temperature of Mashhad. From
another point of view, with the increase in
the population of Mashhad, the
production of waste has also increased,
and the traffic of waste collection vehicles
has also increased in the city. All these
factors have actually affected the climatic

changes in the city of Mashhad and have
led to a decrease in the quality of life and
livability of the citizens of this city, which
has doubled the necessity of investigating
the effects of climate change on the
livability and quality of life of the city of
Mashhad. For this purpose, the present
research has been conducted to
investigate the effects of climate change
on the livability of Mashhad city.

2. Research Methodology

The current research has been carried out
to investigate the effects of climate change
on the livability of Mashhad city. In fact,
this research sought to explain the
relationship and the extent of climate
change's effects on Mashhad city's
livability. Thus, according to its content
and nature, this study is quantitative-
qualitative research in terms of method,
applied research in terms of purpose, and
descriptive and analytical research in
terms of nature. Therefore, based on the
review of the theoretical concepts and
foundations of climate change and the
reasons for its formation, as well as the
effects of climate change on the livability
of human settlements, including cities, the
conceptual framework of the research has
been compiled. Based on that, the
dimensions and integrated indicators of
the effect of climate change on the
livability of the city of Mashhad were
compiled. Then, a researcher-made
questionnaire based on the Likert scale
and using the snowball method was
distributed among 40 experts and
researchers related to the research topic
in the city of Mashhad.

3. Research Findings

According to available statistics and
information, the country's temperature
has increased by about 2 degrees Celsius
in the last 50 years. This process has taken
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place in many cities of the country,
including Mashhad. The average annual
temperature of Mashhad city has been
facing a significant increase in the last 50
years, from 11 degrees Celsius in 1971to0 19.2
degrees Celsius (an increase of 2.8 degrees
Celsius) in 2021. On the other hand, based
on the available statistics, the country's
precipitation has decreased in recent
decades. In order to investigate this issue
at the level of Mashhad city, an analysis of
the changes in the annual rainfall of this
city during the last 50 years has been
carried out. The results of this survey
show that the annual rainfall of Mashhad
has faced a significant decrease in the last
50 years, so the annual rainfall of this city
has reached from 360 mm in 1971 to 264.8
mm (a decrease of 41.2 mm) in 2021.

The decrease in the number of freezing
days (reduction of cold waves) due to
climate change is one of the other
parameters used to reveal the
phenomenon of climate change in the city
of Mashhad. In order to investigate this
issue at the level of Mashhad, the changes
in the number of annual freezing days in
this city during the last 50 years have been
investigated based on the information
from the synoptic station of Mashhad. The
results of this survey show that the
number of annual freezing days in
Mashhad has decreased significantly in the
last 50 years so that the number of frosty
days in this city in 1971 has reached 72 days
(a reduction of 31 frosty days) in 2021 from
103 days. Also, the results of questioning
experts and elites related to the content of
this research indicated that there is a
significant, inverse, and strong
relationship between the effects of climate
change and the livability of Mashhad. This
indicates that the climatic changes that
have occurred in the city of Mashhad have
had negative effects on its livability. Also,

among the social, economic, physical, and
environmental effects of climate change,
the environmental effects have had the
greatest effect on reducing the livability of
Mashhad city.

4. Conclusion

The phenomenon of climate change has
faced many human settlements with many
challenges. This phenomenon has led to
many social, economic, physical and
environmental effects at the level of cities,
all of which have somehow influenced the
livability of cities.

The results of the investigations carried
out in this research show that during the
last 5 decades (1971-2021), the average
annual temperature of Mashhad city
increased from 11 degrees Celsius to 19.2
degrees Celsius (an increase of 8.2 degrees
Celsius), the annual rainfall from 360 mm
to 264.8 mm (reduction of 41.2 mm of
precipitation) and the number of frosty
days has increased from 103 days to 72
days (reduction of 31 frosty days). All these
cases indicate the existence of climate
change in the city of Mashhad. Thus, this
research has been written to investigate
the effects of climate change on Mashhad's
livability. The results of questioning
experts and elites related to the content of
this research indicated that there is a
significant, inverse, and strong
relationship between the effects of climate
change and the livability of Mashhad. This
indicates that the climatic changes that
have occurred in the city of Mashhad have
had negative effects on its livability. Also,
among the social, economic, physical, and
environmental effects of climate change,
the environmental effects have had the
greatest effect on reducing the livability of
Mashhad city.
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