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In Iran, the border areas are at a much lower level than the interior areas in terms of their
development. Solving these problems requires the use of approaches that take steps towards a
desirable future by knowing the past and identifying the existing capabilities. Futuristic studies
as a new approach can play a significant role in shaping the future by analyzing the existing
resources. This study is done to identify the major factors influencing these residential areas
in the next 25 years. This research is applied in terms of purpose and descriptive-analytical in
terms of method. MicMac software was used to analyze the questionnaire and cross-effects
matrix. The results of the study show that there are 21 important factors that influence the
future housing situation in Kermanshah province. The most influential variables for the future
of the housing system of Kermanshah province are the variables whose alteration can cause a
change in the arrangement of housing networks in the province. Variables such as proximity
to the international border, rail and road transportation network, and border markets are highly
influential ones. Five possible situations for the future of the province's housing system were
also identified, with the likelihood of each of these situations depending on the attention or
lack of attention to each of the variables.
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Extended Abstract

Introduction

Scientific and technological progress in recent
decades has led to rapid changes in all areas of life,
bringing new and more complex problems every
day. One of these problems that has emerged in
developing countries is housing. These spaces are
associated with problems such as an imbalance in
the availability of facilities, increasing migration,
etc. On the other hand, the unbalanced level of
wealth in the geographical areas of these countries
and insufficient attention to the peripheral areas
have caused a deep economic, social, cultural and
political divide. In Iran, the border areas are at a
much lower level than the interior areas in terms of
their development. As a result, their housing system
is confused and disconnected from their territory and
in direct connection with the internal centers.
Therefore, solving these problems requires the use
of approaches that take steps towards a desirable
future by knowing the past and identifying the
existing possibilities

Methodology

This research is applied in terms of purpose and
descriptive-analytical in terms of method. MicMac
software was used to analyze the questionnaire and
cross-effects matrix.

Results and discussion

The results of the research show that the important
forces affecting the future housing situation in
Kermanshah province include 21 items obtained by

interviewing experts. The most influential variables
in the future of the housing system of Kermanshah
province include the variables that can cause a
change in the arrangement of housing networks in
the province. Variables such as proximity to the
international border, and rail and road transportation
network, the presence of border markets falls into
the category of highly influential variables.

Conclusion

The results of these studies show that the residential
system of the province will be placed in one of the
polar, cluster, archipelago, multicenter and network
scenarios for the next 25 years, and the probability
of occurrence of each of these scenarios depends on
the level of attention to a number of key drivers.
Currently, the state of the residential network of the
province is polarized and on the one hand, to reach
the best possible state, the residential system, i.e. the
network system, requires a transition from cluster
and multicenter systems.
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Over the past two centuries, cities have grown rapidly around the world. Cities are a source of
creativity and technology and are the engines for economic growth. However, they are also a
source of poverty, inequality and environmental health risks. The urban population has long
been a place for the production and spread of infectious diseases. Also, rapid and often
unplanned urban growth is often associated with poverty, environmental degradation, and
population demand that exceed service capacity. These conditions endanger human health. In
terms of applied purpose, the present study has been conducted in terms of survey method at
the exploratory level and based on the future research approach. In this study, we aim to
identify the key effective factors of Iran's urban environments when dealing with infectious
diseases and COVID-19 and scenario building with a future research approach. The propulsive
forces are determined by the Delphi method, and then these factors are determined based on
the degree of importance and uncertainty, prioritization, and software (Micmac) is used to
write possible scenarios. In the scenario stage, 39 general variables were identified. The results
indicate that the variables of poverty, inflation, marginalization, lack of income, social
inequality, income inequality, security, migration, employment, and unemployment in the
metropolis of Ahvaz are the most important and effective variables of social harm on the
prevalence of infectious diseases and coronary heart disease. Finally, suggestions have been
made to improve the situation of social damage caused by infectious diseases, and one of the
most important implications is for city officials to fairly attract and distribute health and
treatment facilities, especially in deprived areas.
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Extended Abstract

Introduction

The health of people and population is influenced by
the environment in which they live. Some
environments have more pathogens than others and the
population density is different in the entire
environment, which affects the dynamics of disease
transmission. In addition, changes in the distribution of
resources in the environment can determine movement
patterns, which can expose people to new pathogens or
help their health by increasing physical activity. The
man-made environment can be modified to promote
healthy behaviors and reduce the risk of disease. The
successful spread of an infectious disease that is
transmitted from one person to another depends on
many factors. However, one of the most important is
the factors affecting social damage, which effectively
causes the transmission of infectious diseases in the
geographical space. A better understanding of these
links is necessary to recommend better strategies for
predicting, preventing, responding and mitigating
challenges, considering the environmental and socio-
economic backgrounds that may not change in a short
period of time. As the administrative-political center of
Khuzestan province and the center of the southwest
region of the country (lran), Ahvaz metropolis has a
special political and economic position with a
population of over 1.3 million people in 2015. It houses
a quarter of the urban population of Khuzestan
province. This city is facing all kinds of problems. The
migration of a huge number of people from the
surrounding towns and villages to Ahvaz city on the
one hand and the lack of proper supervision of its
physical development, on the other hand, has caused
the uneven expansion of Ahvaz metropolis and the
formation of marginal areas and informal settlements
throughout, so that now in all parts of the city, informal
settlements can be seen dramatically. Our goal is to
review the effective variables of social damage, and the
spread of infectious diseases in the form of structural
analysis, which lays the ground for further and deeper
studies of each of these different cases that are rooted
in the fabric of the structure of Iran's metropolises. Of
course, it determines the quality and vitality of the
urban environment and is a factor in improving the
quality of the urban environment and consequently the
physical and mental endurance of citizens in the face
of infectious diseases and COVID-19, which has been
affecting the cities of the world and Iran for some time.
We have been subjected to numerous human, social
and economic damages due to such illnesses. With a
future research approach, we will identify the key
factors and drivers and the effects of these key factors
that result from the structure and atmosphere of Ahvaz
metropolis when facing infectious diseases, and
finally, the main question of the current research is:

What are the effective keys to the social harms of
Ahvaz metropolis when facing infectious diseases and
COVID-19?

Methodology

The current research is descriptive-analytical and
exploratory. From this point of view, exploration
does not seek to confirm or reject the relationship
between two variables, and its purpose is not to test
a hypothesis, but aims to seek structural analysis and
identify the drivers of social damage caused by the
spread of the Coronavirus in Ahvaz metropolis. The
method of collecting information is library and field.
This research is practical in terms of purpose.
Environmental scanning and Delphi techniques have
been used to identify variables and indicators. After
monitoring the variables, 33 variables were selected
as primary variables affecting the state of social
damage in Ahvaz metropolis. In this research, in
order to consciously select the participants, the
purposeful sampling method has been used. The
basis of using the purposeful sampling method is to
select a group of experts who have in-depth
knowledge or a general understanding of the nature
of the research questionnaire. Based on the present
explanation, the statistical population of this
research is 35 experts in the field of urban and social
issues in Ahvaz metropolis and university professors
specializing in the field of study.

Results and discussion

This study aims to evaluate the knowledge and
attitude of experts on the impact of the effective
factors of social damage on the severity of the spread
of infectious diseases by using the method of
structural analysis. In the framework of futurology,
while measuring the general state of the urban space
during the outbreak of infectious diseases, the
importance of each of the investigated indicators
was found. For this purpose, the current research,
while measuring the direct effects of variables, has
also considered the dimensions of indirect and
potential influence-dependency of variables in the
spatial arrangement of variables and formulation of
driving forces. Considering that strategic planning
courses include short-term processes of 5 to 10
years, medium-term processes of 10 to 20 years, and
long-term processes of 30 years and above, this
research, due to its practical nature, 15 years have
been taken into account to explain the model of the
future research of the future strategic variables of
Ahvaz metropolis in the face of infectious diseases.

Conclusion
The results indicate that the variables of poverty,
inflation, marginalization, lack of income, social
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inequality, income inequality, security, migration,
employment, and unemployment in the metropolis
of Ahvaz as the most important variables of social
damage on the spread of infectious diseases and
corona were identified. All these factors have
negative consequences on the health of urban
society and may also prevent any intervention aimed
at preventing the occurrence of infectious diseases
and COVID-19. By looking at the variables, we
realize that the economic factor will have a great
impact on the variables and the damage caused by
infectious diseases will follow.
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Worn-out textures are parts of the city that have not been developed compared to other textures
and we have witnessed residents abandoning them. In this regard, the present research has
aimed at recreating worn-out textures, while examining the state of damage to have an analysis
of the current situation of Saqqez city, in order to determine the mental model of experts for re-
creation and provide practical suggestions. The present research method was descriptive-
analytical which used the JHA model to check and identify damage caused by worn-out
textures and used the Q factor to analyze the mentality of experts to extract the best mental
model of recreation and finally used network analysis in GIS to explain how to do it from the
desired pattern. It is necessary to explain that the sample of this research was 15 people which
have been selected in a purposeful way. Research findings have shown that 50% were at an
unacceptable level of 16 potential hazards from worn-out urban textures in Saqgez which
shows the necessity of regeneration. In this regard, the results of the analysis of the experts'
mentality have shown three mental models (First commercialization, second: integrated
management and urban unit, third: Supervision and control of construction) to recreate and the
first model is the most important. Findings show that Center 5 has the best position by
connecting with 149 population points and covering 3504 people within 10 minutes by
identifying 7 prone points in worn-out areas and four competing centers to implement the
commercialization model from worn-out textures in Saqgez.
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Extended Abstract

Introduction

Worn-out textures that are seen in various
countries around the world including Iran, face
various social, economic, and environmental
problems. These textures cannot meet the
needs of their residents. It is not easy to renew
worn-out urban textures due to a lack of
motivation for investment and the presence of
low-income residents in worn-out urban
textures. Worn-out textures have a low value in
terms of location, environment, and economy.
Worn-out texture causes the abandonment of
residential units, decrease in vitality and
livability and so are vulnerable in dealing with
risks. This issue is clearly visible in most large
cities of wvarious countries of the world
including the cities of Iran. Worn textures are
tissues with social, economic, physical, and
environmental problems which are clearly
visible in most of the large and historical cities
of the world. Currently in Iran, more than 67
thousand hectares of worn-out and ineffective
tissue have been identified in 383 cities. Based
on this, since many years ago, the intervention,
revival, and revitalization of worn-out urban
textures has become one of the basic issues of
the planning system of countries. And to deal
with it, different approaches have been
presented. In this framework, the latest and
most accepted intervention approach in the
organization of worn-out tissues, regeneration,
has been introduced. Based on this, the current
research has tried to provide the best model
based on the damage resulting from the
deterioration of Saqgez City with the aim of
regeneration. The city of Saqgez has seen
issues and problems such as a severe lack of
urban services, smallness and impermeability,
low quality of construction materials,
vulnerability and instability of the region
against natural disasters, inappropriate local
access to uses, noise pollution, economic
problems, and social issues and anomalies such
as low social security.

Methodology

The current research was applied in terms of
purpose and descriptive-analytical in terms of
method. In this regard, for data analysis, the Q
method has been used to analyze the experts'
mentality of recreating worn-out textures.

Also, the JHA model has been used to evaluate
the level of risk resulting from worn tissues;
Finally, network analysis in the GIS
environment has been used for the spatial
analysis of the confirmed model of recreation.
Also, since the current research was expert-
oriented, 15 people were selected as the
research sample purposefully. It is necessary to
explain that the validity of this research has
been confirmed by reviewing the theoretical
literature and interviewing the participants and
experienced professors in the field of urban
planning. Reliability has also been checked
through retesting, and its value is 80%, which
is the desired value.

Results and discussion

According to the findings of the research, 16
potential risks have been identified for the city
of Saggez due to worn-out textures. Among
them, 50% of the destructions were at an
unacceptable level and with the highest
frequency. Therefore, there is a serious need to
recreate these textures. Considering this, the
results of the analysis of the mentality of the
experts were the diagram of three mental
patterns for regeneration (first - supervision
and control over construction, second -
integrated management and urban unit, third -
commercialization).

Conclusion

Three mental patterns have been identified for
the reconstruction of worn-out textures in
Saqgez. The third mental pattern emphasizes
monitoring and control in order to properly
observe the width of the roads and
communication paths as well as the
construction and materials used in it. In the
second model, due to the existence of different
institutions in the urban management system
and their impact on worn-out structures,
emphasis has been placed on unified and
integrated management to eliminate parallel
work policies and the interference of policies
and interests of urban institutions. Finally, the
first mental model, which is also the most
important model, emphasizes the
commercialization of roads and the economic
prosperity of these contexts, including the
development of tourism for the improvement
and empowerment of residents. It is necessary
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to explain that because the residents of these
textures migrate to other desirable areas of the
city or other cities due to the unfavorable living
conditions, poorer population, most of whom
are rural migrants and young people whose
economic and living conditions are worse,
replace them and they have no desire to
improve the condition and structure of these
textures. Therefore, because the economic
status of the inhabitants of these textures is
often the same and weak, with the
commercialization and economic prosperity of
these textures, employment, and income,
which is the lost condition of these areas, can
be returned to these areas. It can also create a
sense of belonging and responsibility to
participate in regeneration projects.
Accordingly, in order to identify potential
business areas, network analysis has been used,
taking into account competing business areas

in the city which has identified the results of
three commercial centers in the areas of worn-
out textures, that center 5 in District 8 is in an
ideal and suitable condition by covering 3504
people in a distance of 10 minutes, and then
center 3 in District 10 and finally, center 4 was
located in District 14.
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The issue of poverty is not only one of the most important issues in the world but also one of
the most important internal issues and problems of all societies, both rich and poor. In such a
situation, the direction of the physical development of the city (its shape) is somehow affected
by the phenomenon of urban poverty. Meanwhile, having a comprehensive study on the effects
of poverty on urban morphology seems necessary. For this purpose, the current study was
compiled to investigate and measure the impact of poverty on urban morphology in the Ahvaz
metropolis. This research is applied-theoretical in terms of purpose and descriptive-analytical
in terms of nature and method. In the current research, considering the nature of the hypotheses
and the type of variables, the methods available in descriptive statistics such as absolute
frequency distribution tables and mean, were used to examine and compare the information
collected through the questionnaire, and in the inferential statistics section, the structural
equation method (SEM) was used. Finally, SPSS and EQS software were used to analyze and
apply these tests. The findings of this study show that the most influential and meaningful
research indicators are related to the dimensions of legal problems with a mean of (3.74),
geographical isolation and the number of involved decision-making institutions with a mean
of (3.62). Each of them has had the greatest impact on the variable under study. In the next
stage, economic activities with (3.04) and employment with (3.07), have had the least impact
on the studied variable. The results of the structural equations indicate that there is a significant
relationship between the components of urban poverty and the components of the physical-
spatial structure of urban morphology; Therefore, carrying out the necessary measures,
requires serious attention and a quick and logical plan of managers and urban and regional
planners.
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Extended Abstract

Introduction

The issue of poverty is not only one of the most
important issues in the world but also one of the
most important internal issues and problems of all
societies, both rich and poor. Urban poverty is a
multidimensional phenomenon and urban dwellers
are suffering due to many deprivations, including
lack of employment opportunities, lack of proper
housing and infrastructure, weakness in urban
culture, and lack of access to health, education, and
personal security. Not only are these a burden on the
trustee institutions and city managers, but they also
lead to marginalization, the formation of informal
settlements, uneven growth, and the shapeless
pattern of the city (urban morphology). Urban
poverty and unsightly growth, uneven physical
shape and form of the city are considered
undesirable social and physical phenomena that
planners and policymakers always seek to control
and improve.

Methodology

Considering the subject of this research, in terms of
practical purpose, descriptive and analytical
methods have been used to do the work. Then, the
data obtained from the field surveys about the
current situation were analyzed using Statistical
Package for Social Sciences (SPSS) as well as the
Structural Equation Model (SEM) in PLS software
to determine the correlation of variables. The
statistical population of this research is the entire
urban population of Ahvaz. Cochran's method was
used to obtain the sample size. The validity of the
questionnaire was also obtained by Cronbach's alpha
method. In this study, after collecting data, first,
based on urban poverty indicators, the effects of this
phenomenon on the shape and morphology of Ahvaz
city have been analyzed and investigated. Library
and field methods are used to collect information
about the research topic and the studied area and to
test the hypotheses.

Results and discussion

To identify the most important components involved
in the morphology of the city, the indicators
mentioned by international institutions and the
research conducted by different researchers were
examined. To measure each of the studied
indicators, Friedman and t-tests were used. The
results obtained from the analysis of data show that
the most influential indicators are managerial-
institutional factors, economic factors, natural
factors, and in the next stages, physical and socio-

cultural factors. In these indicators, the variables of
legal problems, geographic isolation, multiplicity of
institutions involved, and economic instability, all
have the highest impact with a statistical average of
3.6 and Friedman's ranking average of 28.
Moreover, the lowest level of influence is related to
the variables of fair distribution of resources and
facilities, economic activities and geographical
topographical conditions of the region, whose
statistical averages are 2.11, 3.04, and 3.10,
respectively, with Friedman rank average of 3. The
results of the structural equation model (SEM)
showed that the factor loading of all the items is
more than 0.04, which indicates the appropriateness
of this criterion. Also, Cronbach's alpha and
combined reliability of all variables are higher than
0.06 and AVE is higher than 0.5, which indicates the
appropriateness of the model.

Conclusion

On the one hand, urban morphology is the result of
the geographical, cultural, technological, social, and
economic conditions of urban spaces, and on the
other hand, urban morphology itself causes the
problem of poverty in cities to intensify. The results
obtained from the data analysis show that the
greatest impact and significance regarding the
indicators under study are managerial-institutional,
economic, and natural factors, and in the next stages
physical and socio-cultural factors; In these
indicators, the variables of legal problems,
geographical isolation, the multiplicity of involved
institutions, economic instability, all have the
highest impact with a statistical mean of 3.6 and
Friedman's ranking average of 28. Also, the lowest
level of influence is related to the variables of fair
distribution of resources and facilities, economic
activities, and  geographical  topographical
conditions of the region, whose statistical averages
are 2.11, 3.04, and 3.10, respectively, with Friedman
rank average of 3.
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Elderly and disabled people are among the groups that face numerous challenges in the city.
Despite their desire to participate in social interactions and use public spaces, they do not have
access to suitable urban spaces that provide them with the possibility of independent living.
The present research is of an applied nature and is a descriptive survey in terms of
methodology. The components of an elderly-friendly city have been extracted based on the
World Health Organization guidelines for such cities. The overall results of the study show
that the lack of necessary infrastructure for disabled and elderly individuals in the inefficient
and old fabric of Sari City has made their access to urban facilities difficult. The urban space
mismatch, which has arisen from the organic growth of the city in recent decades, is mainly
found in this part of the city and has led to their isolation due to non-compliance with their
needs and desires. In general, half of the research hypotheses were accepted, while the other
half were rejected. The situation in the open space and transportation infrastructure section
was evaluated as less undesirable than other sections, while the social services and housing
sections were somewhat better. In general, turning Sari into an elder-friendly city or its
equivalent has a long way to go due to its physical, structural, and organic growth shortcomings
and weaknesses.
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Extended Abstract

Introduction

According to the United Nations, more than half of
the world's population currently lives in cities.
Despite the abundant services and opportunities in
cities, there are various risks to people's health.
These include chronic diseases such as diabetes and
heart disease resulting from less physical activity
and unhealthy diets, increased asthma, other
pollution-related illnesses, and mental health
problems due to stress and unsuitable living
conditions. The second issue is population ageing,
especially in advanced countries due to increased
life expectancy. Ageing is part of the human life
cycle. In the contemporary era, significant progress
has been made following scientific and
technological developments in health and medical
factors, as well as quality of life services, which
have increased the elderly population and life
expectancy. This phenomenon is one of the primary
stages of human life that cannot be stopped or
reversed in countries that seek to provide security
and welfare for individuals. However, with proper
policies, the effects of this trend can be controlled.
In this regard, the World Health Organization
(WHO) created the Age-Friendly Cities framework
in 2007 as a response based on the challenges of
population ageing and its increase. An age-friendly
city is a city where both older adults and ordinary
people enjoy equal citizenship rights, and the city is
not alien to older adults, and design standards are
observed in its construction. The elderly population
has grown significantly in advanced countries, but
the importance of this issue has not diminished in
developing countries because population ageing
affects the entire world. A large portion of the
elderly live in cities. The urban environment
depends on the quality of life of the elderly because
older adults spend more time in their neighborhoods
and are therefore sensitive to changes in the urban
environment. An age-friendly city optimizes
opportunities for health, participation, and safety
and realizes active ageing without stereotyping the
old age. An age-friendly city supports older adults.
In an age-friendly city, policies, services,
regulations, and urban structures related to active
ageing such as identifying existing capacities and
resources among the elderly, predicting and
responding to age-related needs and preferences,
respecting the decisions and lifestyles of the elderly,
protecting the elderly from harm, improving the
activities and cooperation of older adults in social
activities are supported. In Iran's cities, including
Sari, zoning can drive land use developments for
stakeholders and older citizens. Creating a
pedestrian-friendly environment, regulating street

network patterns, and morphometrics of a city's
route can be fundamental solutions. Over time, as
the population ages, the proportion of people over
60 has increased, so that in 2022, the proportion of
people over 60 in Iran has exceeded 10% of the total
population. Sari is no exception, and one of the
problems that will also affect this city in the future
is population ageing and its consequences. Of the
total 3517 hectares of limited areas within the five
existing textures in Sari, 1650 hectares are
inefficient and dilapidated textures (46.9%). Given
that in these types of textures, in addition to physical
dilapidation, security, social, cultural, economic,
and health dilapidation is also visible, potential
problems for elderly groups will be more
pronounced and severe.

Methodology

The present research method is of the applied
objective type and descriptive survey in terms of
method. The components of an age-friendly city
have been extracted based on the WHO's guidelines
for such cities. The statistical population of the study
includes all individuals aged 60 and above in Sari,
which according to the 2021 census, is equivalent to
35,326 people. Based on this, and according to the
Morgan table, the sample size of the study was
determined to be 379 people. Due to the lack of
initial knowledge of the statistical population, a
simple random sampling method was used to select
the samples. Structural equation modeling (SEM) is
used in the Smart PLS software. SEM is a
multivariate analysis method that analyzes the
relationship between a set of variables. Using the
structural  equation modeling method, the
compatibility of the theoretical model of the
research with empirical data can be tested. In
addition, to analyze each of the components and sub-
components of an age-friendly city in terms of being
elderly-centered and hypothesis testing, t-test
analysis was used in the IBM SPSS 23 software
package.

Results and discussion

The components of an age-friendly city were
extracted based on the WHO’s guidelines for such
cities. In total, six hypotheses were examined and
tested in six dimensions of the age-friendly city
index in Sari. Only in the housing, participation, and
social services dimensions, the satisfaction level of
the elderly was higher than the average. On the other
hand, three hypotheses were rejected, and four
hypotheses were confirmed. In addition, the status
of communication and information, open space, and
transportation indicators was not very desirable, and
in some dimensions, the satisfaction level reached
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less than 30%. The overall results of the study
showed that the lack of necessary infrastructure for
people with disabilities and the elderly in the
inefficient and old fabric of Sari City has made their
access to urban facilities difficult. The inconsistency
of urban spaces, which originated from the organic
growth of the city in recent decades, has mostly been
observed in this part of the city and has led to their
isolation due to the mismatch with their needs and
desires. In general, half of the research hypotheses
were accepted, and the other half were rejected. The
situation in the open space and transportation
infrastructure was evaluated as less desirable than
other parts, while social services and housing were
in a better situation to some extent.

Conclusion

The growth and expansion of Sari City, especially in
the inefficient and old fabric, and the changes in
urban designs and landscapes have not had the
necessary coordination with the increasing
population and the upward trend of ageing and
disability. It can be well understood from the

presentation and implementation of many projects
that not enough attention is paid to the needs of
many parts of society, including the elderly and
people with disabilities. In general, the inefficient
fabric of Sari has a long way to go to become an age-
friendly city or its equivalent. This is not surprising
considering the current physical and organic
shortcomings and weaknesses, though various
projects and plans are being implemented at the
neighborhood and community level in this area or
have been completed.
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1. INTRODUCTION

During the last few decades, an increasing trend of
natural disasters and their adverse impacts on humans
have been documented worldwide (Coronese et al.,
2019; Rahman et al., 2014). Researchers believe that
by 2050, the number of people suffering from disasters
will be doubled (Ahmad & Afzal, 2019). Climate
change caused by global warming has increased the
intensity and frequency of landslides (Van der Geest,
2018; Adhikari et al., 2020). Landslides are of serious
concern in those mountainous areas which are
preferred by people for living (Abraham et al., 2020;
Dou et al., 2020). Among natural disasters, landslides
are considered to be the most common, most

destructive and most recurring disasters (Dikshit et al.,
2020) on Earth. Landslides may be small in areal extent
but it can cause more damages in terms of financial loss
and human lives (Qasim & Qasim, 2020). It’s
impossible to avoid landslides but their impacts can be
minimized through appropriate mitigation plans
(Eidsvig et al., 2014). Community-based disaster risk
reduction measures are needed to reduce vulnerability
and increase resilience of the people to disasters
(Rahman et al., 2014). The impacts of landslides in the
Murree area on people and their belongings have
increased because of unplanned developments and
population growth (Rahman et al., 2014; Qasim et al.,
2021).
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Vulnerability may be defined as the potential to suffer
loss (Nor Diana et al., 2021; Pollock & Wartman,
2020). The physical vulnerability may focus on the
intensity and magnitude of the landslides (Eidsvig et
al., 2014). The concept of vulnerability came into
focus in 1970 (Nor Diana et al., 2021). Vulnerability
is an indicator that determines recovery from natural
disasters (Nor Diana et al., 2021). High degree of
vulnerability of households and society is due to their
low level of adaptive capacity to natural hazards (De
Andrade & Szlafsztein, 2018; Siders, 2019). Social
vulnerability can be assessed using indicators of
income, gender, age, infrastructure and lifelines,
occupation, family structure, education, health
facilities and social dependency (Nor Diana et al.,
2021). To reduce the households’ vulnerability to
landslides, knowledge and identification of its
indicators is needed. Adaptive capacity, sensitivity
and exposure must be used as components of
vulnerability (Prasetyo et al., 2020; Cutter et al.,
2010). The use of resilience indicators for disaster
assessments has gained attention worldwide.
Resilience and wvulnerability have an inverse
relationship (Rifat & Liu, 2020) because vulnerable
societies often show low resilience. Resilience is
actually the capability of a system to manage
inconveniences (Khan et al., 2011; Qasim et al.,
2021). The key parameters for resilience
measurements include the physical, social, economic
and institutional (Ahmad & Afzal, 2019; Qasim et al.,
2016). Social resilience includes variables of
educational attainment, age, social capital and
disability (Saja et al., 2018; Qasim et al., 2016).
Physical resilience to natural hazards consist of
variables including house type and its location
(Qasim et al., 2021). Economic resilience consists of
employment, income, several sources of income and
disability (Qasim et al., 2021). Institutional resilience
consists of awareness, early warning system (EWS),
landslide funds and regulation control. Therefore,
resilience here is used as households’ ability to deal
with serious damages from landslides and is assessed
through indicators of physical, social, institutional
and economic indicators. In Pakistan, landslides
occur more frequently in Murree Hills (Rahman et al.,
2014; Qasim et al., 2018; Qasim & Qasim, 2020).
Landslides in Murree are also caused by human
activities including land use changes, road
construction and deforestation (Rahman et al., 2014;
Qasim et al., 2021). Policies and legislation for
reducing vulnerability and enhancing the resilience of
households to landslides will minimize the intensity
of damages from landslides. The literature review on
landslides identified gaps of research on vulnerability
and resilience to landslides in the country. Therefore,
the objectives of this research were to 1) assess
vulnerability and resilience of the households to

landslides using indicators and variables and 2)
compare the study sites based on vulnerability and
resilience indices in Murree hill station.

2. METHODOLOGY
2.1. Characteristics of Study Site

Murree Tehsil of Rawalpindi Division was chosen as
the study location due to frequent incidents of landslide
(Khan et al., 2011; Qasim & Qasim, 2020). Murree is
in fact located in an adjacent subdivision of the
Himalayas. Murree Tehsil is based on fragile rocks and
therefore faces frequent landslides. Murree is located
in the Himalayan Mountains at 7500 feet elevation
(Rahman et al.,, 2014) and receives the highest
precipitation (Rahman et al., 2014; Qasim et al., 2021).
Rainfall mainly occurs in monsoon. Temperate type
climate prevails in the study area with cold winters and
cool summers. Heavy snowfall occurs in January and
February months. The thickness of the snow layer
during these winter months is about 5 to 6 feet.
Murree has rocks of a very fragile nature (Rahman et
al., 2014) and are therefore, vulnerable to landslides
(Khan et al., 2011; Qasim et al., 2021). Fragile nature
of the rock structure and climatic conditions have
disposed this area to landslides. Besides the natural and
climatic conditions, road construction, rapid growth of
population and unplanned growth of settlements have
amplified the probability of landslides. Disrupting
roads and interrupted lines of communication are usual
difficulties faced by the residents of Murree due to
landslides. The landslides cause loss of human lives,
livestock, houses and property.

2.2. Data collection

Recent census report of Pakistan shows that Murree had
a population of 233,471 (PBS, 2017). We calculated the
sample size through the Yamane formula (1967). The
formula devised a sample of 200 with a 5% error of
acceptance. Murree consists of Urban Fringe (UF),
Rural Fringe (RF) and Inner City (IC) based on
economic activities, population size and development
(Figure 1). The IC is basically the Kashmir point.
Majority of the people in IC are involved in tertiary and
guaternary-type economic activities. Dhobi Ghat, Chitta
Mor, Lower Mall, Kashmiri Mohalla and Bansra Galli
are included in the UF. Majority of the people in UF are
involved in the retail business and agriculture. Since the
UF lies between the IC and RF, it shows mixed activities
like farming and some small business activities. Mohra
Iswal, Sher Bangla, Ihata Noor Khan and Bari Hatar are
included in RF. To compare vulnerability and resilience
of IC, UF and RF, we used proportional random
sampling. The IC, UF and RF had a proportion of about
78 (39%), 38 (19%) and 84 (42%) of the population
respectively (PBS, 2017).
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Primary data regarding the components and indicator
variables of both resilience and vulnerability were
collected from December to March 2021. We prepared
two sets of questionnaires. One gquestionnaire was
prepared for households and the other for authorities of
disaster =~ management. In  the  households’

questionnaire,  we  included  socio-economic
information keeping in view that all information about
the variables is contained. The experts-based
judgments regarding the ranking of vulnerability and
resilience were included in the questionnaire for
experts.

e
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Fig 1. Location of the selected area

The household heads were interviewed during the field
survey. It took almost half an hour to fill a single
questionnaire from the households. SPSS software
Version 18 was applied for data analysis. For the
computation of indices for vulnerability and resilience,
we used Excel. Bar charts were used to compare the
resilience and vulnerability indices for the IC, UF and
RF.

2.3. Selection of Indicators and Components
2.3.1. Vulnerability

To measure the vwvulnerability of households to
landslides, its’ constituents i.e., adaptive capacity,
exposure and sensitivity were selected (De Andrade &
Szlafsztein, 2018; Nor Diana et al., 2021). We chose
the index method for calculating household
vulnerability to landslides. For the “exposure
component”, the variables of past experience with
landslides and houses constructed on vulnerable slopes
were used. For the “sensitivity component”, six
variables including low-quality construction materials,
people with disability, dependent population (people >
60 and/or <15 years age group), illiteracy, deaths of
humans due to landslides and livestock losses due to
landslides were used. For adaptive capacity, we
considered variables of EWS, access to credit, social
networking, education (Education up to class 10),

working age group (15-60 years age group), and
several sources of income and service.
2.3.2. Resilience

Resilience is an intricate concept. We, therefore,
considered variables of institutional, physical, social
and economic aspects. Resilience was measured in
America in a very simple manner by Cutter et al.
(2008). Neither standardized indicators nor absolute
measurement methods have been used for resilience
assessment. Researchers normally use proxy indicators
to measure it. Physical, social, institutional and
economic variables are used for resilience
measurement (Cutter et al., 2008). We also used the
social, physical, institutional and economic
components to measure resilience to landslides. Social
component of resilience include age, educational
attainment, disabled members and social capital.
Except for age and disabled members of the family, the
other variables have positive association with
resilience (Table 1). The economic component of
resilience consists of household members with
employment, income and households with several
sources of income. All the variables of economic
resilience suggested above have a positive effect on
resilience. We used Ravallion et al. (2009) study as a
yardstick to determine the poverty line for our
surveyed households. Therefore, households whose
monthly income was below US. $ 32.74 were
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considered poor. Institutional resilience consists of
variables including early warning system (EWS),
provision of landslide funds, regulation control and
awareness. The institutional variables have an
affirmative relationship with resilience. For the
physical resilience, we have considered variables of,
the type of house material (house made with breaks and

cement or houses made of mud) and location (location
on a safe place or vulnerable slope). The variable of
type of house material has a positive association with
resilience. The variable location of the house was
considered to have a negative association with
resilience because most of the houses were constructed
in landslide-prone locations.

Table 1. List of components indicators and variables for landslide resilience

Constituent

Variables and sources

Unit

Rationalization and association

indicators (+ or -) with resilience
Social Educational status (Pollock and % population with high Access to education increases
Resilience Wartman, 2020; Eidsvig et al., school education understanding of preparedness, +
2014)
Age (Cutter et al., 2010; Pollock % population ( Children are more prone to
and Wartman, 2020 ) >60 years + landslides, —
<15 years)
Social capital (Linetal.,2008) %  population  having Social capital increases cooperation
memberships of social during emergencies, +
organizations
Disability (Eidsvig et al., 2014; % of people with any type Evacuation becomes difficult in
Economic Cutter et al., 2010) of disability case of physical and mental
Employment (Eidsvig et al., % of households with It enhances the economic
2014) employment capabilities of the households, +
Income (Eidsvig et al., 2014; % of households above the Population above the poverty line
Qasim et al., 2021) poverty line may recover soon after a disaster
occurs, +
Several means of income % of households who had Diversified income sources lead to
(Eidsvig et al., 2014; Cutter et multiple income sources fast recovery and rehabilitation, +
al., 2010)
Institutional Awareness (Eidsvig etal., 2014; % of households who had It enhances the knowledge and
resilience Pollock and Wartman, 2020) awareness of landslide risk ~ skills of the community against
landslides, +
Regulation control (Eidsvig et % of households who Rules and regulations existing for
al., 2014; Qasim et al., 2021; followed regulation control construction and land use planning
Lin et al., 2008) and laws may enhance resilience, +
EWS (Eidsvig et al., 2014; % of households who were EWS helps in evacuation before a
Qasim et al., 2021) provided with basic hazard disaster can occur, +
maps and EWS about
landslides
Landslide funds (Eidsvig et al., % population who have Existence of government sponsored
2014; Qasim et al., 2021) insurance and access to landslide funds helps in recovery
disaster funds after disasters, +
House structure (Eidsvig et al., % houses totally made of Bricks and concrete used houses are
Physical 2014; Qasim et al., 2021) bricks and concrete less affected during natural
resilience disasters, +

Location (Eidsvig et al., 2014;

Qasim et al., 2021)

% houses located on steep
slopes

Location at vulnerable slopes makes
it more susceptible to landslides , —
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2.4. Selection of Indicators and Components

Indicators have been applied for the assessment of
resilience and vulnerability to natural disasters. The
intricate data are being condensed into a single value
through the use of indicators (Qasim et al., 2021). Indices
provide important information for making policies. To
safeguard ourselves from issues of normalization of data,
we selected percent values for the variables for both
vulnerability and resilience. In index calculation, it is
necessary to allocate weights to each selected variable.
The literature review suggested the use of a subjective
approach for such data because the objective approach for
this situation is not appropriate. Therefore, we also
followed the subjective approach as used by Eidsvig et al.
(2014) and Ahmad and Afzal (2019).

To assign weights to the variables of resilience and
vulnerability, simple questions were asked on a percent
scale of 0-1 in the questionnaires for the director of the
National Disaster Management Authority (NDMA).
On the scale, 1 represented high resilience and
vulnerability and 0 represented low resilience and
vulnerability. The variable wvulnerability indices
(VVIs) for each variable of exposure and sensitivity
were computed by dividing percent values suggested
by the director NDMA by the actual values obtained in
the household survey. For the component of adaptive
capacity, the calculation process was inversely used
because the more the adaptive capacity, the less the
vulnerability. Then the component indices i.e.,
exposure (EVI), adaptive capacity (AVI) and
sensitivity (SVI) were computed. From values of EVI,
SVI and AVI, we calculated the overall vulnerability
index (OVI) by using the formula used by Ahmad and
Afzal. (2019) for calculating vulnerability, equation
(1) is given below.

ExposurexSensitivity

Landslide Vulnerability Index (LVI) = Adaptive Capacity

(Eq.1)

Since vulnerability and resilience are like two opposite
sides of a coin, consequently, for calculating variable
resilience indices (VRIs), the percentage values of the
variables received from the household survey were
divided by percentage values assigned for each
variable by the director NDMA. VRIs with low values
show low resilience to landslides and vice versa. If,
however, a variable whose high values indicate less
resilience, we then reversely used the scale for director
NDMA. The scale was used inversely for these
variables because these variables have contrasting
effects on resilience. The component indicators of
resilience were achieved using their average values.
Overall resilience indices (ORIs) were also designed in
a similar method as shown in equation (2).

. - PRI+SRI+IRI+ERI
Landslide Resilience Index (LRI) = —

(Eq. 2)

3. RESULTS AND DISCUSSION
3.1. HH Socio-economic information

The majority of surveyed households from IC (68%)
followed by UF (58%) and RF (51%) had expressed past
experience with landslides (Table 2). Almost the same
pattern was followed for the location of houses on
vulnerable slopes for the IC (65%) followed by UF
(50%) and RF (36%). This shows that the IC was more
vulnerable than the UF and RF. In the IC, majority of
the dwelling places and houses were constructed on
vulnerable slopes. Majority of the houses were either too
old or were constructed with low-quality materials. The
percentages of dilapidated buildings were more in IC
(35%) than in the UF (30%) and RF (25%). The
dependent population was more in the RF (81%) than
the UF (72%) and the IC (30%). The illiteracy was more
in RF (49) and IC (24) than the UF (18). Members with
disability were the least in all the 3 sites. Human losses
were more in RF (11%) than in the UF (7%) and IC
(8%). The livestock losses were also higher in the RF
(19%) than in the UF (10%) and IC (5%). More people
from the IC (55%) had access to credit than the UF
(45%) and RF (25%). People with social networking
systems were also more in the IC (66%) than the UF
(13%) and RF (6%). People with several means of
income were more in the IC than in the other two places.
People with employment were more in the IC (42%)
than the UF (32%) and RF (15%).

3.2. HH vulnerability indices

Exposure in the context of a landslide is defined as a
set of elements at risk in the landslide-susceptible zone
(Pellicani et al., 2014). Past experience of landslides
and location of houses on vulnerable slopes were the
two variables used for exposure component of
vulnerability to landslides in this study (Table 2).
Results showed that the IC had a higher (0.90)
exposure level as compared to the UF (0.75) and RF
(0.57). More damage has occurred because the houses
were constructed on vulnerable slopes. The results of
our study are confirmed by studies of Rahman et al.
(2014), Lin et al. (2008) and Eidsvig et al. (2014).



Qasim, Assessment of Households” Vulnerability and Resilience to Landslide Hazard ... 89

Table 2. Indices of landslide vulnerability

Vulnerability indicators IC UF RF

% value VVI % value VVI % value vVI
Exposure
Past landslides know-how 68 0.88 57 0.70 51 0.59
House location 65 0.92 50 0.80 36 0.56
EVI 0.90 0.75 0.57
Sensitivity
Dilapidated buildings 35 0.14 30 0.50 25 0.92
Dependents 30 0.50 72 0.56 81 0.69
Iliterate 24 0.83 18 0.83 49 0.82
Disable members 02 1.0 01 1.0 02 0.1
Human Losses 08 0.63 07 0.71 11 0.91
Livestock losses 05 01 10 0.80 19 0.79
SVI 0.68 0.73 0.86
Adaptive Capacity
Awareness 41 0.68 32 0.64 25 0.83
Access to credit 55 0.92 45 0.90 25 0.71
EWS 08 0.18 03 0.08 03 0.12
Social networking 66 0.94 13 0.37 06 0.20
Multiple Income Sources 72 0.9 71 0.95 45 0.82
Employment 42 0.7 32 0.80 15 0.38
AVI 0.72 0.58 0.51
OoVi 0.85 0.94 0.96

Any external or internal disturbance which brings
disorder is a system called sensitivity (Ahmad & Afzal,
2019). The sensitivity values show that RF has more
sensitivity (0.86) than the UF (0.73) and IC (0.68). This
is because of the underlying variables. The variable
“illiteracy” shows that the RF has a more illiterate
population as compared to the UF and IC. Similarly,
the variable “dependents” shows that the RF has more
dependent family members than the UF and IC. The
livestock losses were also higher in RF as compared to
the UF and IC. Results of several other studies have
also found that illiteracy, dependent family members
and livestock losses lead to higher sensitivity (Khan et
al., 2011; Eidsvig et al., 2014).

An individual or a household or a community’s ability
to take adaptation measures to deal with the unforeseen
events of a disaster is called adaptive capacity (Cutter
et al., 2008). Results of the adaptive capacity index
showed that the IC (0.72) had more adaptive capacity

as compared to UF (0.58) and RF (0.51). This shows
that the IC had more adaptive capacity and is,
therefore, less vulnerable to landslides than the UF and
RF. The contributing factors to adaptive capacity are
higher awareness level, higher access to credit, sources
of EWS, more social networking system and sources
of employment and several sources of income.
Households that faced reduced landslide hazard were
those that had higher awareness level of environmental
condition, had reacted to EWS, had strong social
linkages with members of the society and had multiple
income sources. Multiple income sources enable
households to buy house in a safer area at higher land
price as compared to limited-income households
(Ahmad & Afzal, 2019; Eidsvig et al., 2014).
Employment gives the household members an option
to invest in costly adaptation measures and thus
reduces household’s vulnerability to hazards.
Similarly, in all the three sites, those households that
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had higher awareness level and had more access to
credits were able to adapt measures for reducing
landslides. Our study results confirm the previous
study of Eidsvig et al. (2014) and Qasim et al. (2021).

3.3. HH resilience indices

Results for the component and overall landslide
resilience were interpreted based on the average values
of the index range. Index range of 0, 0.5 and 1 were
considered as low, medium and high categories of
resilience, respectively. Results for the overall
resilience indices of UF (0.44) and RF (0.28) were
below medium levels. Only the IC (0.51) had an
overall resilience level of medium category (Table 3).
Social resilience is the ability of individuals,
communities and organizations to handle natural
hazards (Saja et al., 2018). The component resilience
category i.e., social resilience also showed similar
results as the overall resilience levels for the study
sites. IC had a medium level of resilience (0.51) as
compared to the low resilience levels of UF (0.39) and
RF (0.22). The IC had more of its households with
educational achievements (percent) and also the
majority of the households that were surveyed had high

social capital which has contributed towards its high
social resilience. Low values of the indices of social
resilience for UF and RF may be due to the factors of
a high percentage of dependent family members and a
low percentage of households with social capital. Our
study findings are confirmed by Cutter et al. (2008),
Pollock and Wartman (2020) and Eidsvig et al. (2014).
Economic resilience refers to the well-organized
resource distribution in reaction to the risk of a disaster
(Ahmad & Afzal, 2019). Except for the RF (0.38)
which had low resilience, the IC (0.71) and UF (0.61)
both had high resilience levels. The high resilience
values of the IC and UF may be because of factors such
as more households having employment, households
(5) having high income and more number of
households having several means of income. The low
level of resilience in rural fringe may be attributed to
fewer chances of employment opportunities and fewer
chances to access the diversification of income sources
and hand-to-mouth income sources. Low economic
resilience leads to more vulnerability of households to
natural disasters. Similar findings were shared by
studies of Eidsvig et al. (2014), Pollock and Wartman
(2020) and Qasim et al. (2021).

Table 2. Indices of landslide resilience

Indicators and their IC UF RF
relevant variables

% value VRI % value VRI % value VRI
Social Resilience
Literacy level 76 0.89 82 0.96 51 0.60
Age (Dependents) 38 0.01 72 0.00 81 0.00
Social capital 66 0.94 13 0.19 06 0.19
Disability 02 0.02 01 0.04 02 0.02
SRI 0.51 0.39 0.22
Economic Resilience
Employment 42 0.57 32 0.44 15 0.20
Income 74 0.81 76 0.83 44 0.48
Multiple livelihood sources 72 0.74 71 0.73 45 0.47
ERI 0.71 0.67 0.38
Institutional Resilience
Awareness 41 0.42 32 0.33 25 0.25
Regulations control 44 0.46 45 0.47 42 0.43
EWS 08 0.08 03 0.03 03 0.03
Landslide funds 17 0.28 06 0.10 09 0.15
IRI 0.31 0.27 0.24
Physical Resilience
House type 94 0.97 79 0.82 54 0.56
Location 33 0.02 63 0.01 70 0.01
PRI 0.50 0.41 0.28
ORI 0.51 0.44 0.28
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Institutional resilience is concerned with the policies, rules
and regulations implemented for the mitigation of natural
hazards (Cutter et al., 2008). In this study, the institutional
resilience level was very low in all the sites. Low values of the
institutional resilience may be attributed to low awareness
levels of the households, low number of households with
facilities of EWS, low number of households with landslide
funds and most importantly the low number of households
who followed rules and regulations and building codes. Our
findings for institutional resilience are confirmed by the
findings of Lin et al. (2008), Cutter et al. (2008), Pellicani et
al. (2014) and Ahmad and Afzal (2019).

The ability of households to protect and recover from disasters
by using better infrastructure is called physical resilience
(Ahmad & Afzal, 2019). The IC had medium physical
resilience (0.51) and the other two locations had low resilience
values. The medium level of physical resilience of the IC may
be attributed to factors such as a higher percentage of the
population with concrete and cement houses and a smaller
number of households with houses located on vulnerable
slopes. The low resilience of UF and RF indicate that majority
of the households had their houses made of low construction
materials and were placed on vulnerable locations due to their
low-income levels (Lin et al., 2008).

3.4. Comparison of HH vulnerability and Resilience

Vulnerability and resilience to landslides in study sites
are shown in Figures 2 and 3, respectively. The results

0.9

Index values
o o o o o o
w SN ol o ~ (o]

o
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m Inner city = Urban Fringe

for both indices of vulnerability and resilience were
divided into 3 classes of low resilience and
vulnerability as 0, medium resilience and vulnerability
as 0.5 and high resilience and vulnerability as 1,
respectively. Figure 2 for vulnerability to landslides
indicates that the RF has higher vulnerability indices
than the other two sites. Due to these high vulnerability
results for the study sites, it is essential for the disaster
management authorities to raise awareness levels of
the local people to adopt preventive and mitigation
measures. The overall vulnerability indices for all three
sites were high. Results show that the overall
vulnerability indices values for the RF (0.96) and UF
(0.94) were higher than the IC (0.85) (Figure 2). To
reduce the vulnerability of these landslide-prone sites
and make them more resilient to landslides, more
effective policymaking is needed by the disaster
management authorities at local and regional levels.

The resilience indices values are shown in Figure 3.
Results showed except for the IC with medium
resilience, RF and UF had low levels of resilience.
Results indicated that the RF was highly vulnerable
and had low resilience levels due to low social (0.22),
economic (0.38), institutional (0.24) and physical
(0.28) resilience indices. The overall resilience index
of RF (0.28) was very low as compared to nearly
medium-level resilience levels of UF (0.44) and
medium-level resilience levels of IC (0.51) (Figure 3).
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Fig 2. Household vulnerability indices for the study sites
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Fig 3. Household resilience indices for the study sites

4. CONCLUSION

This study carried out household level assessment of
vulnerability, resilience and their comparison for the
IC, UF and RF of Murree. Results for all the sites
showed high vulnerability and low to medium level of
resilience to landslide hazards. The composite indices
showed that UF and RF have low-level resilience. The
RF showed low resiliency and high vulnerability. This
research will provide guidelines for the government
authorities related to disaster management and NGOs
for enhancing resilience and reducing the vulnerability
of households in Murree Hills of Pakistan. To enhance
the economic resilience of the households in the sites,
they should be provided with easy access to credit
facilities and employment opportunities. Besides
providing employment opportunities, efforts should
also be focused on rural communities to increase their
means of income. Efforts should be made by disaster
management institutions to enhance awareness of the
communities to natural hazards and implementation of
policies for the construction of buildings and houses. If
these rules and regulations are properly implemented,
it will decrease the adverse landslide impacts on the
local population.
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This study goes about to analyze the consequences of the coronavirus on human
livelihood. Door to door survey has been done to collect local people's responses. To
find out the effect of coronavirus on human livelihood discriminant analysis_has been
done and Pearson’s correlation analysis has been accomplished. For fulfillment of the
objective of this study, 13 mouzas (small administrative units in India) and 1 census
town have been selected as study units along the banks of river Kharkhari. The
outcome of this study shows that the coronavirus pandemic impacted the reduction in
the income level of people in the selected study units. People of villages were less
affected by coronavirus than the people of towns. However, the effect of this pandemic
is not less in villages and it has a considerable effect on income, education and health
of people. There is a negative and significant correlation (r=-0.718, at 99 percent level
of confidence) between COVID symptoms/affected and reduction in income level.
The result of discriminant analysis reveals that the leading independent variable is a
reduction in income level as it has the highest value (2.234) in the standardized
canonical function coefficient table. A considerable number of school dropouts has
been observed after the lockdown due to this pandemic. Field survey reveals that
people are still in fear regarding a reduction in income level due to this pandemic.
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1. INTRODUCTION

The entire world has been adversely suffering by the
coronavirus pandemic for the last two years. India has
received the first, second and third waves of this pandemic.
The second wave of coronavirus is spreading promptly and
it has severely affected India (Kumar, 2021). Moreover,
there may be a possibility of getting the fourth wave. The
virus has a serious impact on human livelihood. Every
country has suffered remarkably from its dangerous
effects. Their effects have been felt on the economy,
education, and health of human livelihood. Corona
pandemic has long-reaching impacts on the physical as

well as mental health of individuals across the globe
(Shukla et. al., 2021). The pandemic has significantly
affected local people psychologically; it has led to
socioeconomic vulnerability in human society (Shafi et.
al., 2021). Rural communities were highly affected by
COVID-19 by lowering financial resources (Luca et. al.,
2020). There is a high chance of deeper poverty for 400
million workers in India engaged in an informal economy
during the coronavirus pandemic (Margaret, 2020). The
impacts of the COVID-19 pandemic on health, economy
and education have been felt in rural America (Muller et.
al., 2021). Students of rural areas of Pakistan faced the
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adverse effect of the coronavirus pandemic on education
(Zahra et. al., 2020). COVID-19 introduced very adverse
effect on informal rural economy in India (Singh, 2020).
Jagdale and Ganatra (2021) showed the impact of the
COVID-19 pandemic on the tourism industry of India.
They showed that the tourism industry was badly affected
by the lockdown due to COVID-19 and travelers cancelled
their tours. Abbas et. al. (2021) also showed the impact of
COVID-19 on tourism. Haleem and Javaid (2020) stated
about the downturn of the global economy due to COVID-
19. COVID-19 badly impacted daily lives of people, it had
terrible consequences on business and it disrupted the
world trade and movements. Very basic to say that
economically stable countries or developed countries can
easily cope with the effects of any disaster than the
comparatively less economically stable or developing
countries (Ghosh, 2022). In India, the effects of the
coronavirus have been observed on human health,
economic sectors, and educational sectors or simply in
every corner of human life. In the villages, the effect of this
pandemic is slightly different than in the towns. In this
context, a focus has been made in this research to study the
effects of coronavirus on some selected mouzas along the
banks of river Kharkhari under the community
development blocks of Raghunathganj-I and Sagardighi in
Murshidabad district of West Bengal, India. This is a
grassroots-level study to identify the impact of coronavirus
in villages. There are limited studies on the effects of the
coronavirus pandemic on the human livelihood of village
people in developing countries like India. Most of the
studies are related to the effect of the coronavirus pandemic
on economic sectors. In this study, an attempt has been
made to show the impact of the coronavirus pandemic on
human livelihood using a mathematical model. The fitted
mathematical model has been tested in fourteen study
units. The pre-assumption under this research is
“Coronavirus has significant adverse effects on income,
education and health of people”. This study has
significance in finding out the actual impact of the
COVID-19 pandemic on human livelihood. The present
study is an example to show the real effects of coronavirus
on villages in developing countries like India. The present
study may be helpful to understand the problems
introduced by this pandemic which makes it easier to take
planning measures to cope up with the bad effects of
coronavirus especially in villages.

2. METHODOLOGY
2.1. Study Area

The study area is Raghunathganj-l1 and Sagardighi
community development blocks of Murshidabad district in
West Bengal, India. The reason behind the selection of this
study area is that this area is easily accessible to conduct a
survey about the impact of the coronavirus pandemic on
human livelihood during pandemic situation and

researchers deeply felt that this area will provide the real
ground to show the impact of COVID-19 on human
livelihood along the river bank. River Kharkhari is an
important river under the study area after river Bhagirathi.
Eight mouzas viz., Sonatikri, Srikantabati Census Town
(CT), Bahadinagar, Badhkhola, Nista, Talai, Mirzapur, and
Gankarhave selected under Raghunathganj-I community
development block. Six mouzas viz., Chandpara, Balia,
Noapara, Pilki, Balagachi, and Char sitesnagarhave
selected under Sagardighi community development block
as study units (Figure 1). Physiographically, the study area
is more or less similar as the district Murshidabad. River
Bhagirathi has divided the district into two vast
geographical regions. However, these regions have almost
equal areas. But they are different in respect of their
geological characteristics. These two regions are the Rarh
area and the Bagri area. Rarh area is located to the west of
the river Bhagirathi. This region is composed of lateritic
clay. Generally, the soil of this area is greyish and reddish
in colour. And, the soil of Rarh area is enriched with lime
and iron oxide(Census of India, 2011a). Bagri area is on
the eastern portion of the river Bhagirathi. This area is
generally composed of Gangetic alluvial deposits. Bagri is
situated between the Ganga, Bhagirathi, and the Jalangi
rivers. Bagri is formed after the formation of Rarh area
(Census of India, 2011a). The Bagri region is very fertile
because of fresh silt accumulation almost every year
(Census of India, 2011a). The total population of
Raghunathganj-I C.D. block is 195627 and the literacy rate
is 64.49 % (Census of India, 2011a). The economy of the
study area block basically depends on agriculture (Census
of India, 2011a). The total population of Sagardighi C.D.
block is 310461 and the literacy rate is 65.27% (Census of
India, 2011a).
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Fig 1. Location of study area
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2.2. Data collection

Primary as well as secondary data have been used in this
study. Primary data has been collected during field visits
from the year 2021 to 2022. Along the river Kharkhari,
out of 33 mouzas (small administrative units in India)
total of 14 study units have been selected for the present
study. From each study unit, 55 households have been
taken as samples by using a random sample technique
depending on a number of households living along the
bank of river Kharkhari. Responses have been collected
from respondents regarding the effect of the coronavirus
pandemic on them with the help of a questionnaire.
Responses have been collected from both females and
males in the area under study. Secondary data has been
gathered from the website of the census of India to
previously collect information on the study area about the
physical as well as socio-economic conditions. And, map
of the study area has been prepared based on a map
collected from the Office of National Atlas And Thematic
Mapping Organization (NATMO), Kolkata and the
website of the census of India.

2.3. Data table preparation and data analysis

First of all, a Data table has been prepared from the
collected data. To satisfy the aims of this research, some
parameters have been selected like gender (male and
female), COVID symptoms / affected, death, income
reduction in percentage, school dropout, social
interaction loss in percentage, frustration/fear for COVID
pandemic. Individual responses about the effect of the
pandemic have been collected from the male and female
population of the study units. Here, the taken data set is
categorical. Discriminant analysis is used in this study. It
is a statistical technique (Equation 1) which is the same
as multiple linear regression analysis. However, in case
of discriminant analysis, the dependent variable is
categorical (Venkatesh, 2022). The equation of
discriminant analysis (Venkatesh, 2022, Gaur & Gaur
2009) is as follows:

D =v1X1 + v2X2 +v3X3 + - .....+viXi +a (Eq 1)

Where, D is a discriminate function, v is the discriminant
coefficient or weight for that variable, X is the
respondent’s score for that variable, a is constant, i is the
number of predictor variables.

To analyze the effect of the pandemic on people of study
units, a mathematical model has been fitted in this
research. Discriminant analysis has been accomplished
using SPSS software and the dependent variable is gender
responses regarding the effect of the coronavirus on their
livelihood and at the time of data analysis using SPSS
software male is considered as 1 and female is considered
as 2. Selected independent variables are- COVID
symptoms / affected, death, income reduction in

percentage, school dropout, social interaction loss in
percentage, and frustration/fear.

To explore the correlation among the taken parameters
Pearson’s correlation analysis has been done using SPSS
software.

3. RESULTS AND DISCUSSION

Results of the study show the effect of the coronavirus
pandemic still exists among the people. This pandemic
has had remarkable effects on the income, education, and
health of the people. The fitted model shows that the
discrimination between the groups is significant as the
probability value (p value) of the F test is less than 0.05
at 6 degree of freedom (Table 1). The fitted model has
better discriminating power and it is also a good model
because of low value of Wilks’ Lambda which is 0.365
and again the canonical correlation value is 0.797 (Table
1). This model has a high eigen value (1.740) (Table 1).
Therefore, the dataset is fit for this analysis and the model
has good discriminating power. The result of
discriminant analysis reveals that the leading independent
variable is a reduction in income level as it has the highest
value (2.234) in standardized canonical function
coefficient table (Table 1). So, it can be said that the prime
effect of the coronavirus pandemic is a reduction in the
income level of the people especially those who are
attached to informal economic sectors in villages. Most
of the people in the study area are mainly engaged in
informal economic sectors like wvarious agricultural
activities, daily labour, household workers etc. Again,
correlation between parameters like COVID symptoms /
affected and income reduction in percentage is negative
(r=-0.718) and significant at 99 percent level of
confidence (Table 2). COVID symptoms / affected is
second leading independent variable with coefficient of
1.674 (Table 1). Death is third leading independent
variable with coefficient of 1.343 (Table 1). Fear or
frustration has least explanatory power with coefficient of
0.264 (Table 2). Therefore, it is clear that the major effect
of corona pandemic in villages is reduction in income
level.
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Table 1. Discriminant analysis’s result

Standardized Canonical Discriminant
Function Coefficients

Function Wilks' Chi- degree of Significance Eigen Canonical
Lambda square freedom g value Correlation Independent variables Function
1
COVID symptoms / 1.674
affected
Death 1.343
Income Reduction in 2.234
1 0.365 23.185 6 0.001 1.740° 0.797 percentage
School dropout -0.063
Social interaction loss in -0.959
percentage
Frustration / Fear -0.264
a. First 1 canonical discriminant functions were used in the analysis.
Table 2. Relationship among the parameters
. Social
COVID Income. School interaction Frustration /
symptoms / Death reduction in q loss i F
affected percentage ropout 0SS I ear
percentage
CoVID szraeﬁ‘t’% i 1 0.696™" -0.718™ -0.534" 0.782™ -0.239
symptoms /
affected Significance 0 0.003 0 0.22
Pearson 0.696™ 1 64T -407" 523" 0.025
Correlation
Death
Significance 0 0.032 0.004 0.901
income CE:‘EZ‘:{; i -0.718" - 647" 0.28 -500" 0.112
reduction in
percentage Significance 0 0 0.15 0.012 0.572
Pearson - * - o
School Correlation -0.534 -0.407 1 -.616 0.501
dropout
Significance 0.003 0.032 0 0.007
Social Cgfrirlzfzﬂ)n 0.782* 0.523" -0.500" -0.616™ 1 -0.391*
interaction loss
In percentage Significance 0 0.004 0.012 0 0.039
. Pearson 0.239 0.025 0.112 0.501" 0391 1
Frustration / Correlation
Fear
Significance 0.22 0.901 0.572 0.007 0.039

**_Correlation is significant at the 99 level

*. Correlation is significant at the 95 level
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Fig 2. Number of people having COVID symptoms / affected and death in the selected study units

Miyah et al., (2022) stated the negative impact of
COVID-19 on the mental health of people and they
showed that people became frustrated, depressed,
anxious and attempting suicide due to the pandemic. As
per responses collected during field survey, the numbers
of people having COVID symptoms were there but they
were not surely corona affected. Very few cases of death
have been observed in villages. But, the main impact of
this pandemic has been highly noticed in the case of the
economy. Due to restrictions in social interaction during
pandemic situation, people were not allowed to go
outside, unless in emergency cases. This results in a
reduction in their income level. The correlation between
variables like social interaction loss in percentage and
reduction in income level is negative (r=-0.5) and
significant at a 95 percent level of confidence (Table 2).
There is also a negative and significant (99 percent level)
correlation (r=-0.534) between school dropout and
COVID symptoms / affected (Table 2). There is also a
negative and significant (99 percent level) correlation (r=-
0.616) between school dropout and social interaction loss
in percentage (Table 3). There is also a negative and
significant (99 percent level) correlation (r=-0.500)
between school dropout and death (Table 2). Therefore,
it can be said that coronavirus pandemic has a remarkably
bad effect on education of children in villages. Many
children under the age group 5 and onwards were unable
to enroll their names in schools due to this pandemic. As
per response received during field survey, there are huge
losses in the economic condition of the people in villages,
as a result many of their children are now engaged in
work to give economic support to their families. The
adverse effect on the income of the people due to the
pandemic introduces dropout of many children from
school. Again, the health of people is affected during the
pandemic but now people are frustrated or afraid

regarding their economic loss or reduction in income if
there is a further outbreak of the virus.

In villages, social interaction among the village people
was hot restricted during the pandemic. They kept normal
interaction among them. Study units like Srikantabati,
Bahadinagar which are near the main town
Raghunathganj have more numbers of COVID
symptoms / affected. Again, the number of deaths is also
more observed in Srikantabati, Bahadinagar during the
pandemic (Figure 2). Therefore, it can be said that people
of villages have got the impact of coronavirus especially
on income, education and mental health. Death is very
limited in villages due to this pandemic but the effect of
the pandemic is long run and highly observed on their
entire livelihood.

4. CONCLUSION

This coronavirus pandemic has introduced a huge loss in
the income level of people especially those engaged in
informal economic sectors. Reduction in income brings
school dropout of many children in villages. The mental
health of the people is affected. Coping with the problems
introduced by any hazards or disasters is relatively easier
to handle in economically stable countries than in
developing countries. Economically weak countries need
more time to cope with the problems introduced by any
hazards. Therefore, people with poor economic
conditions have to face the effects of any hazards in the
long run sometimes generation after generation. Finally,
it can be concluded that the coronavirus pandemic has
brought adverse effects on the income, education and
health of the people in villages. Here, the preconceived
idea ‘Coronavirus has significant adverse effects on
income, education and health of people’ has been fitted
very well. Now, questions have risen about the
implementation of management plans to cope with the
problems introduced by this coronavirus pandemic. A
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vaccination programme has already been in force by the
government to prevent the disease of COVID-19.
However, management plans for minimizing the effects
of the coronavirus need to be implemented by competent
authorities to cope with the consequences brought by the
coronavirus pandemic during the last three years. In this
case, the authority needs to focus on creating employment
opportunities, providing subsidies in agricultural sectors,
and creating plans to return dropout children to school.
But, it needs to be said that there are so many initiatives
taken by competent authorities but as per the response
received during the field survey there is a question mark
regarding the proper fruitfulness of various government
schemes. Corruption in the system is the main problem
for getting benefits from different schemes launched by
the government.
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