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Abstract

Today, water insecurity is considered one of the biggest risks for global prosperity, which
has made cities face many issues and problems in social, economic, environmental, and
institutional dimensions. Thus, in recent decades, various solutions and perspectives have
been proposed to solve the water insecurity 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. It should be acknowledged that achieving water security at the
level of urban settlements in the context of urban resilience depends on its smaller
divisions, i.e. its urban regions. For this purpose, the present research has been conducted
to measure the resilience of 13 regions of Mashhad city in facing water insecurity. This
research is applied in terms of its purpose and descriptive-analytical in terms of its nature
and method. Thus, based on the measurement framework, researcher-made questionnaires
based on the Likert scale using Cochran's formula and snowball method were distributed
among 400 citizens of Mashhad, 40 experts of Mashhad City Water and Sewerage Company
and Khorasan Razavi Regional Water Company, and also 40 experts and researchers related
to the research topic in Mashhad. The results of this research indicate that the city of
Mashhad is also affected by water insecurity and its effects, and most of the urban regions
of this city do not have the necessary resilience to face water insecurity. So, only the 13th
region of Mashhad city was at a somewhat favorable level. In contrast, regions 1 and 11 were
at a somewhat unfavorable level, regions 2, 8, 9, 10, and 12 were at an unfavorable level, and
regions 3, 4, 5, 6, and 7 were at a very unfavorable level in terms of resilience in the face of
water insecurity. In this way, this issue requires special attention from the institutions in
charge of the city.
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1. Introduction

Today, water insecurity is one of the
biggest threats to global prosperity. This
phenomenon has faced the cities with
many issues and problems such as social
migrations, threats to the health and
livelihood of citizens, increase in hunger,
lack of safe and sanitary water, the spread
of diseases, social conflicts, increase in
urban poverty, threats to food security,
restrictions on economic development,
destruction of biodiversity, increase in
natural events such as floods, land
subsidence, drought, etc. It was influenced
by these issues that one of the goals of the
world's water sector until 2050 is to
promote sustainable development and
improve water security. Water security
means the capacity of a population to
safeguard  sustainable = access  to
adequate quantities of acceptable quality
water  for  sustaining livelihoods,
human well-being, and socio-economic
development, for ensuring protection
against water-borne pollution and water-
related disasters, and for preserving
ecosystems in a climate of peace and
political  stability. Therefore, water
security is established when every person
in society has access to safe water in
sufficient quantity and at an acceptable
cost for a clean, healthy, and productive
life while ensuring that the environment is
protected and improved. Thus, today,
providing water security is recognized as
an essential challenge. In recent decades,
various solutions and perspectives have
been proposed to solve the water
insecurity 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. Resilience

in the face of water insecurity may include
ecological aspects of water quality or
urban flood mitigation, engineered
infrastructure to ensure safe and
accessible water supply, inclusive and
equitable social management of these
systems, and water resource management.
The phenomenon of water insecurity is
also expanding in Iran. According to the
index of the International Institute of
Water Management, Iran is in a state of
severe water crisis, and with the current
rate of exploitation, 12 out of 31 provinces
of Iran will completely empty their
underground aquifers in the next 50 years,
and Khorasan-Razavi province and
Mashhad city are no exception to this rule.
It should be acknowledged that the
achievement of water security in the
framework of urban resilience in the city
of Mashhad depends on its smaller
divisions, i.e. its urban regions, which the
present research was conducted to
investigate this issue.

2. Research Methodology

The current research was carried out to
measure the resilience of 13 regions of
Mashhad in the face of water insecurity. In
the first place, this research explained the
consequences of water insecurity on the
level of Mashhad city, and in the next step,
the stratification and ranking of the
regions of this city from the point of view
of their resilience in the face of water
insecurity. In this way, the current
research is applied in terms of its purpose
and descriptive-analytical in terms of its
nature and method. Therefore, based on
the measurement framework, researcher-
made questionnaires based on the Likert
scale using Cochran's formula and
snowball method were distributed among
400 citizens of Mashhad, 40 experts of
Mashhad City Water and Sewerage
Company and Khorasan Razavi Regional
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Water Company, and also 40 experts and
researchers related to the research topic
in Mashhad. The results were analyzed
using cluster analysis and the TOPSIS
technique.

3. Research Findings

To explain the consequences of water
insecurity on the level of Mashhad city,
based on the review of various research,
the consequences of water insecurity on
the level of urban settlements were
identified. In order to explain the situation
to them at the level of Mashhad city, a
social survey and a questionnaire tool
were used. In this way, the consequences
mentioned by more than half of the
experts were identified as potential and
actual consequences of water insecurity
on the level of Mashhad city. Based on the
results of cluster analysis, in order to
stratify the urban regions of Mashhad from
the perspective of their resilience in facing
water  insecurity, it should be
acknowledged that these areas were in
heterogeneous and unbalanced conditions
in terms of resilience against water
insecurity. In fact, the 13 regions of
Mashhad did not have the same resilience
against water insecurity. Only the 13th
region of Mashhad city was at a somewhat
favorable level. In contrast, regions 1 and 11
were at a somewhat unfavorable level,
regions 2, 8, 9, 10, and 12 were at an
unfavorable level, and regions 3, 4, 5, 6, and
7 were at a very unfavorable level in terms
of resilience in the face of water
insecurity. From the point of view of
resilience, they were faced with water
insecurity. In general, it can be said that
most of the urban areas of Mashhad did
not have the necessary resilience against
water insecurity and reducing their
effects. Also, in order to rank the urban
areas of Mashhad from the point of view of
their resilience in the face of water

insecurity, considering that in the TOPSIS
technique, the higher the proximity
coefficient, the better the ideal solution.
Therefore, among the urban areas of
Mashhad, compared to other areas, area 13
has a higher resilience capacity in the face
of water insecurity, and area 4 was ranked
last in this regard.

4. Conclusion

The results indicated that social
migrations, social conflicts, an increase in
urban poverty, a threat to citizens’ well-
being, decrease in living standards,
limitation of the city's economic
development, a threat to the livelihood of
citizens, decrease in job opportunities,
threat to food security, lack of safe and
sanitary water, the spread of diseases, the
increase of natural events such as floods,
land subsidence, drought, etc., the loss of
biodiversity, distrust of citizens towards
urban institutions, etc., are among the
effects of water insecurity on the level of
urban settlements such as Mashhad. Also,
the results showed that most of the urban
regions of Mashhad are not in a favorable
situation from the point of view of urban
resilience in the face of water insecurity.
Therefore, based on the output of cluster
analysis, only the 13th region of Mashhad
city was at a somewhat favorable level. In
contrast, regions 1 and 11 were at a
somewhat unfavorable level, regions 2, 8,
9, 10, and 12 were at an unfavorable level,
and regions 3, 4, 5, 6, and 7 were at a very
unfavorable level in terms of resilience in
the face of water insecurity. In this way,
most of the urban regions of Mashhad did
not have the necessary resilience to face
water insecurity, which requires special
attention from the institutions in charge of
the city.
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