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ABSTRACT

Today, water insecurity is one of the biggest threats to human life, which has faced the
cities with many challenges such as threats to the health and livelihood of citizens, lack
of safe and sanitary water, increase urban poverty, threats to food security, restrictions on
economic development, etc. From this point of view, in recent decades, various solutions
and perspectives have been proposed to solve this challenge and reduce its effects on the
level of urban settlements. In the meantime, one of the most important solutions is
paying attention to the concept of urban resilience, which has attracted a lot of attention
in the field of urban planning in recent years. For this purpose, the current research has
been carried out in order to measure the resilience of Mashhad city in the face of water
insecurity. In this research, with a quantitative method, descriptive-analytical in nature
and based on a measurement framework, researcher-made questionnaires based on the
Likert scale using the Cochran formula and the snowball method were distributed among
400 citizens of Mashhad, 40 experts from Mashhad City Water and Wastewater
Company and Khorasan Razavi Regional Water Company, as well as 40 experts and
researchers related to the research topic in Mashhad and their output has been analyzed
with one-sample t-test, Pearson's correlation test and multiple regression analysis. The
results of this research show that the city of Mashhad did not have the necessary
resilience to face water insecurity and reduce its effects (the average is lower than 3) and
if its resilience capacity is strengthened in the context of drinking water supply and
purification for citizens (correlation coefficient 0.868), water environmental
sustainability (correlation coefficient 0.729), water governance (correlation coefficient
0.698), reducing water-related disasters (correlation coefficient 0.635) and increasing
productivity and making affordable drinking water supply for citizens (correlation
coefficient 0.548), we can expect the realization of water security at the level of this city.
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Extended Abstract

Introduction

Today, one of the most important consequences of climate change on human settlements is the water crisis,
which has affected most of the world's cities in recent years. Simultaneously with this phenomenon, the
increase in water consumption demand due to the increase in population, groundwater pollution, change in
water consumption pattern, inappropriate management of water resources and the like has in practice led to
water insecurity in many of these cities. Thus, today, water insecurity in cities has faced many issues and
problems, including social migrations, threats to the health and livelihood of citizens, lack of safe and sanitary
water, social conflicts, increase in urban poverty, threats to food security, restrictions on economic
development, etc; Therefore, in recent decades, various solutions and viewpoints have been proposed, one of
the most important of which is to pay attention to the concept of urban resilience, which has attracted a lot of
attention in the field of urban planning in recent years.

The city of Mashhad is not separate from this issue. In recent years, changes in the climate, weather conditions
and temperature increase have caused the water resources of this city to face serious challenges. Also, along
with the improper management of water resources, groundwater pollution and high water consumption, the
alarm of water shortage and water insecurity should be sounded in Mashhad city. From this point of view, the
continuation of water insecurity at the level of this city makes Mashhad face many issues and problems. All
these issues make it necessary to make the citizens of this city resilient in the face of water insecurity and
reduce its effects. With these interpretations, the present research was carried out in line with the assessment of
resilience of the city of Mashhad in the face of water insecurity.

Study Area

The city of Mashhad, the capital of Khorasan Razavi province, the second most populous city in Iran, is located
in the Kashafrud River basin, between Binaloud and Hezar Masjed mountains, in the northeast of Iran.
Kashafrud River basin is a part of the Qaragom basin, which is located in the north-east of the country and in
the northern areas of Khorasan-Razavi province. It starts from the east of Qochan town and extends to the
eastern heights, almost to the south-east of Mashhad. The city of Mashhad is one of the most important
cultural, religious and touristic centers of the country due to the presence of the Holy Shrine of Imam Reza
(AS), numerous shrines and historical buildings, Ferdousi Mausoleum, Basfa summer resorts and bungalows.

Material and Methods

On the one hand, this research was carried out in order to measure the state of Mashhad city from the
perspective of its resilience in the face of water insecurity, and on the other hand, to explain the impact of
resilience of this city in the face of water insecurity and reduce its effects. Thus, according to the content and
nature, it was considered a quantitative research in terms of method, in terms of purpose, an applied research
and in terms of nature, a descriptive-analytical research. In order to measure the situation of Mashhad city from
the point of view of its resilience in the face of water insecurity, the number of two sets of questionnaires were
distributed with 51 questions based on the Likert scale and using the Cochran formula among 400 citizens of
Mashhad city and also using the snowball method between 40 experts from Mashhad City Water and
Wastewater Company and Khorasan Razavi Regional Water Company, and also in order to explain the impact
of resilience of Mashhad city in facing water insecurity and reducing its effects, a questionnaire with 18
questions based on the Likert scale and using the snowball method among 40 experts and elites of this city and
familiar with the content of this research. Content validity (expert opinion) was used to determine the validity
of research questionnaires and Cronbach's alpha was used for its reliability. Also, to analyze the research data,
sample t-test, Pearson correlation test and multiple regression analysis were used.

Result and Discussion

The results of the sample T-test in order to measure the state of Mashhad city from the perspective of its
resilience in the face of water insecurity showed that the city of Mashhad does not have favorable conditions in
terms of providing safe and hygienic drinking water for citizens, the optimal quality of drinking water for
citizens, hygiene and purification of drinking water for citizens, citizens' attention to the economic value of
drinking water, productive use of drinking water for the economic growth of the city, provision of affordable
drinking water for citizens, diversification of drinking water supply sources, protection of drinking water
supply sources for citizens' consumption, preparedness against water-related disasters and reducing their
effects, capacity to cope and adapt to the effects of water-related disasters, awareness and support of citizens
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about water security, as well as the participation and cooperation of stakeholders in the process of ensuring
water security. As a result, it can be concluded that the situation of the city of Mashhad was not favorable from
the point of view of drinking water supply and purification for citizens, increasing productivity and making
affordable drinking water supply for citizens, water environmental sustainability, reducing water-related
disasters and water governance.

Also, the findings indicated that there is a meaningful, direct and somewhat strong relationship between the
components of Mashhad's resilience in the face of water insecurity, including the drinking water supply and
purification for citizens, water environmental sustainability, water governance, reducing water-related disasters
and increasing productivity and making affordable drinking water supply for citizens, and the reduction of
water insecurity and its effects. This indicates that strengthening the resilience capacity in Mashhad city can be
effective in reducing water insecurity and its effects.

Conclusion

The results of this research show that the city of Mashhad did not have the necessary resilience to face water
insecurity and reduce its effects (the average is lower than 3) and if its resilience capacity is strengthened in the
context of drinking water supply and purification for citizens with a correlation coefficient of 0.868 (through
accessibility, strengthening the quality, health and purification of drinking water for citizens), water
environmental sustainability with a correlation coefficient of 0.729 (through diversifying the sources of
drinking water supply and protecting the sources of drinking water supply for the consumption of citizens),
water governance with a correlation coefficient of 0.698 (through raising awareness and supporting citizens
about water security and the participation and cooperation of stakeholders in the process of ensuring water
security), reducing water-related disasters with a correlation coefficient of 0.635 (in the framework of the city's
preparedness against water-related disasters and reducing their effects and strengthening the capacity to deal
with and adaptation measures at the city level against the effects of water-related disasters) and increasing
productivity and making affordable drinking water supply for citizens with a correlation coefficient of 0.548 (in
the context of citizens paying more attention to the economic value of drinking water, productive use of
drinking water for the economic growth of the city, and cost-effective provision of drinking water for citizens),
we can expect the realization of water security at the level of this city.

Key words: Water Insecurity, Climate Change, Water Crisis, Urban Resilience, Mashhad City.
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