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Abstract

In recent years, climate change has not only altered rainfall patterns and air temperatures but has also
significantly influenced agricultural production cycles, water resources, and food security. These
transformations have led many rural areas to experience reduced income, out-migration, infrastructure
damage, and threats to livelihoods. Under such circumstances, rural resilience emerges as both a practical
and scientific response that empowers communities. Rather than focusing solely on eliminating hazards, this
approach emphasizes strengthening local capacities to adapt to evolving environmental and socio-economic
conditions. The present study aims to assess the resilience of rural communities to climate change and to
examine the impacts of this phenomenon on the various dimensions of resilience in Mashhad County. A
survey research design was adopted, utilizing a structured questionnaire as the primary data collection
instrument. The questionnaire’s validity was verified through expert evaluation, and its reliability was
confirmed using Cronbach’s alpha coefficient. The statistical population comprised 11,706 rural households
in Mashhad County. Using Cochran’s formula, 372 households were selected through multi-stage stratified
random sampling with proportional allocation. For data analysis, Structural Equation Modeling (SEM) and
one-sample t-test analyses were employed. The results indicate that the mean values for all dimensions of
resilience—social, economic, infrastructural-physical, environmental, institutional-managerial, and
psychological—were below the desirable threshold value of3, with significance levels less than0.01.
Furthermore, SEM analysis revealed that climate change exerts a negative effect (path coefficient =—0.88)
on the resilience dimensions of local communities in Mashhad County. Therefore, strengthening community
resilience requires a multidimensional, integrated, and locally adaptive strategy that concurrently enhances
economic, social, psychological, institutional, infrastructural, and environmental capacities.
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Extended Abstract

Introduction

In recent years, climate change has emerged as one of the most critical global challenges, exerting extensive
environmental, social, and economic impacts (41). Rising temperatures, changing rainfall patterns, and sea-
level rise have intensified natural hazards, including floods, droughts, and storms, affecting more
than 200 million people annually (22). According to the Global Risk Report, approximately 98% of daily
fatalities resulting from natural disasters occur in developing countries and rural areas (6). Climate change
places substantial pressure on natural and economic resources, particularly in rural regions that depend
heavily on agriculture, livestock, and fisheries, consequently weakening their capacity to cope with
environmental stresses (27).

In this context, resilience has gained widespread recognition as a fundamental concept for addressing the
impacts of climate change and natural hazards. Resilience refers to the ability of systems, communities, or
infrastructures to withstand, absorb, adapt to, and recover from shocks and disturbances while maintaining or
restoring their essential functions and structures (24).

Over the past two decades, the rural areas of Mashhad County have experienced severe climate-related
challenges, including prolonged drought, water scarcity, declining agricultural productivity, reduced
household income, population migration, and increased urban expansion. The strong dependence of these
communities on agriculture has reduced their adaptive capacity and increased their vulnerability to climatic
fluctuations. Despite these ongoing challenges, resilience and climate adaptation have not been sufficiently
embedded in rural development policies. The absence of integrated planning and place-based strategies has
intensified climate impacts throughout the region. Given that climate change cannot be entirely avoided,
coordinated and locally customized policymaking is essential to reduce its adverse consequences. Therefore,
the present study aims to evaluate the resilience of rural communities in Mashhad County to climate change
and to analyze its influence across multiple dimensions of local resilience. Specifically, the research
addresses two main questions:

1. What is the current level of resilience among local communities in the study area?

2. How has climate change affected the resilience of rural regions?

Materials and Methods

Mashhad County, one of the 29 counties of Razavi Khorasan Province, is situated in the northern part of the
province, with the metropolis of Mashhad serving as its administrative center. Geographically, the county
extends between 59°03" and 60°35' E longitude and 35°42’ and 36°59’ N latitude (Fig. 1). This applied
research employs a descriptive—analytical approach. Data were collected through documentary review and
field surveys using a five-point Likert-scale questionnaire. Indicators and variables related to climate change
resilience were identified and refined through an extensive literature review and expert consultations (Fig. 2),
and the finalized questionnaire items are presented in Tables 1. Based on these components, questionnaire
statements were designed using a five-point Likert scale. The statistical population consisted of 11,706 rural
households in Mashhad County. Using Cochran’s formula, a sample size of 372 households was determined.
Sampling was conducted using a multi-stage procedure to ensure representativeness across the study area.
The face and content validity of the questionnaire were confirmed by a panel of experts in geography and
rural development with relevant academic and professional experience. Internal consistency among
indicators was assessed using Cronbach’s alpha coefficient. Upon validation, field data collection was
initiated. The collected data were analyzed using one-sample t-tests and structural equation modeling (SEM).
SPSS and AMOS software packages were utilized to perform the statistical analyses.

Results and Discussion

In Mashhad County, maximum summer temperatures reach 36.1 °C in July, while minimum temperatures
fall to —0.9 °C in February. The mean annual precipitation is 222.8 mm, with the highest monthly average
occurring in March (66.2 mm) and the lowest in September (0.4 mm) (Fig. 3). Results of the one-sample t-
test indicate that the overall climate resilience of rural households in Mashhad County is low and tends
toward vulnerability. Among the resilience dimensions, psychological and infrastructural components exhibit
relatively stronger conditions; however, institutional, social, and economic dimensions demonstrate
considerable weakness. Across all components, a significant gap exists between the current status and the
ideal level of resilience, confirming the region’s unfavorable capacity to cope with climate change (Table 2).
To further examine the effects of climate change on community resilience, structural equation modeling
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(SEM) was conducted in AMOS. A conceptual model was constructed based on recognized dimensions and
indicators of rural climate resilience. Factor loadings for the observed variables were satisfactory (Table 3,
Fig. 4). Model fit indices, drawn from established benchmarks, showed strong compliance with
recommended thresholds, confirming the reliability and validity of the measurement models (Table 4). The
standardized path coefficients revealed a significant negative effect of climate change on rural resilience,
with a coefficient of —0.88 (Table 5, Fig. 5). This result underscores the urgent need for targeted strategies
aimed at strengthening institutional, social, and infrastructural capacities in vulnerable communities.

The SEM results demonstrated that climate change exerts a significantly negative influence on the economic
resilience of rural households (37, 7, 10, 23, 3, 39, 30). Limited access to financial resources, weak
governmental support, low compensation capacity, and insufficient savings have collectively reduced
households’ ability to withstand climate-induced shocks. Furthermore, the reluctance of banks and financial
institutions to provide loans has constrained investment in productive infrastructure. Assets such as land,
machinery, and bank deposits have received minimal attention among rural households in Mashhad County,
further weakening economic resilience (15). Enhancing government interventions—such as subsidies, low-
interest credit, crop insurance, and the promotion of modern irrigation technologies—could substantially
improve economic resilience (48, 4).

Social factors also play a critical role. Low educational attainment, weak social networks, and limited
awareness have hindered effective resource utilization and crisis response (10, 49, 45, 38, 37). These
findings contrast with study (7), which reported satisfactory levels of social resilience. Expanding individual
and community training programs can enhance adaptive capacity to confront crises such as drought. From a
psychological perspective, optimism about the future and pride in cultural heritage were positively associated
with resilience. A strong sense of cultural belonging and hope empowered communities to respond more
effectively to challenges such as drought, economic pressures, and migration (42). Institutionally, weak
governance structures, inadequate regulations, and inefficient organizational systems have compromised the
capacity of local institutions to manage climate-related crises. Poor coordination, insufficient oversight, and
bureaucratic complexity have delayed decision-making and increased vulnerability (42, 33). Infrastructure-
related challenges were also evident. Outdated technologies, inefficient production systems, and limited
modern facilities have reduced agricultural productivity and heightened vulnerability. Upgrading rural
infrastructure and adopting advanced irrigation systems can significantly enhance resource-use efficiency
and strengthen resilience. Environmentally, improper land consolidation, poor water resource management,
and unsuitable cropping patterns have contributed to declining agricultural efficiency and growing
vulnerability in rural Mashhad.

Conclusion

The research findings indicate that rural communities in Mashhad County exhibit low levels of resilience in
the face of climate change. This weakness is simultaneously observed across multiple dimensions—
economic, social, psychological, institutional-managerial, infrastructural, and environmental. This situation
reflects that the existing structures within these communities lack the necessary capacity to confront, adapt
to, and recover from climate-related hazards, resulting in increased vulnerability to crises. Therefore,
enhancing the resilience of Mashhad’s rural areas against climate change requires a multidimensional,
coordinated, and locally adapted approach—one that simultaneously strengthens economic, social,
psychological, institutional, infrastructural, and environmental capacities.

Keywords: Vulnerability; Flexibility; Natural Hazards; Khorasan Razavi Province; Structural Equation
Modeling
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Fig 1. Geographical Location of Sample Villages in Mashhad County
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Fig 2. Conceptual research model

Table 1. Indicators of different dimensions resilience to climate change

Dimension Indicators References
Place Attachment, Social Participation, Social Networks, Social Security,
Social resilience Knowledge and Awareness, Skills, Education, Traditional and Modern Knowledge, (3,11, 36, 43)
Psychological and Emotional Resilience
Livelihood and Income Diversification, Savings, Financial Resources, Ability to
. - Return to Employment and Income Conditions, Loans and Financial Facilities,
Economic resilience . . . . (9,11, 13, 34)
Government Support, Compensation Capacity, Severity of Economic Damages,
Damage Compensation.
Infrastructure and Rural Physical and Infrastructural Development, Production Infrastructure, Modern (42, 43)
Physical resilience Technology '
Environmental Water Resource Management, Agricultural Operations, Cropping Pattern, Land
o e (9, 11, 19, 36)
resilience Consolidation
Institutional- Regulations and Policies, Organizational Structure, Institutional Performance, @3, 11)
Management resilience  Institutional Coordination and Relationships '
Psychological Hope for the Future, Sense of Pride and Honor, Belief in the Occurrence of Climate (5,11, 42)

resilience

Change, Perseverance in Achieving Goals
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Fig 3. Chart of Minimum, Maximum, and Average Temperature and Precipitation in Mashhad County 2013-2021

Table 2. Analysis of Local Community Resilience to Climate Change Using One-Sample t-Test

Desirable numerical value (3)

959% confidence

- Degree of P Mean -
Components Mean  T-statistic freedom Significance difference coeff|C|ent_
Low High
Social resilience 2.34 -116.964 371 0.000 -2.65681  -2.7015 -2.6121
Economic resilience 2.35 -104.198 371 0.000 -2.64834  -2.6983 -2.5984
Infrastructural and Physical resilience 2.46 -93.022 371 0.000 -2.51328  -2.5664 -2.6420
Environmental resilience 2.43 -80.688 371 0.000 -2.56319  -2.6257 -2.5007
Institutional and management resilience 2.16 -95.386 371 0.000 -2.83790  -2.8964 -2.7794
Psychological resilience 2.68 -58.379 371 0.000 -2.381183  -2.3897 -2.2340
Total resilience 2.41 -132.654 371 0.000 -2.58856  -2.6269  -2.5402
?-54 ?-33 ?—63 ?57 ?48 ?—77 ?54 ?-20
M1 M2 | [ M3| | M4
73 52824 78 : 3 .
Chi square=5.344 Chi square=4.811
DF=2 DF=2
P=.000 P=.000
RMR=.029 RMR=.031
GFI=.918 GFI=.971
AGFI| =.905 AGFI =911
RMSEA=.067 RMSEA=.061
Chi square=77.286 Chi square=80.567
DF= 27 DF=27
P=.000 P=.000
— RMR=.045
RMR=.050 GFI=.904
GF1=.900 AGFI = 911
AGFI =.908 RMSEA=.073
RMSEA= 071
Chi square=4.284 Chi square= 5.244
DF=2 DF=2
P=.000 P=.000
RMR=.031 RMR=.040
GFl=.901 GF1=.956
AGFI =.900 AGFI =.900
RMSEA=.055 RMSEA=.066

72
62 ). ' Bng 52

[Psa| [Ps3| [Ps2| |pst]

) @ @ 6

Fig 4. Factor Loadings of Observed Variables for Each of the Six Research Indicators
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Table 3. Standard Estimates and Significance Levels of the Six Subscales of Local Community Resilience to
Climate Change

Observed Variables and Measured Indicators

Standardized Critical

Subscale Statements Regression Standard Ratio Significance
(Label and Composition) Weights Error (t-value) Level (p-value)
S1  Place Attachment 0/297 - - -
S2  Social Participation 0/782 5/301 0/355 0.000
S3  Social Networks 0/666 4/998 0/358 0.000
S4  Social Security 0/615 5/002 0/331 0.000
) N S5  Knowledge and Awareness 0/387 4/346 0/239 0.000
Social Resilience S6  Skills 0/566 4/830 0/307 0.000
S7  Education 0/672 5/073 0/398 0.000
sg  lraditional and Modern 0/386 41413 0/306 0.000
Knowledge
gg Psychological and Emotional 0/536 4/910 0/337 0.000
Resilience
g1 Livelihood and Income 0/403 B B B
Diversification
E2  Savings 0/523 5/768 0/272 0.000
E3  Financial Resources 0/555 6/422 0/206 0.000
. s Ability to Return to Employment 55 5/747 01237 0.000
Economic Resilience and Income Conditions
E5 Loans and Financial Facilities 0/657 5/647 0/257 0.000
E6  Government Support 0/526 5/954 0/185 0.000
E7 Compensation Capacity 0/651 5/716 0/314 0.000
E8  Severity of Economic Damages 0/378 5/679 0/254 0.000
E9 Damage Compensation 0/711 5/625 0/394 0.000
' Rural Physical and B B B
Ianr):sﬁ:JCcattral Phl Infrastructural Development 0/446
Resilience Ph2  Production Infrastructure 0/721 10/354 0/117 0.000
Ph3  Modern Technology 0/783 9/588 0/68 0.000
Enl Water Resource Management 0/659 - - -
Environmental En2  Agricultural Operations 0/875 11/621 0/135 0.000
Resilience En3  Cropping Pattern 0/738 12/588 0/118 0.000
En4  Land Consolidation 0/450 7/365 0/170 0.000
M1 Regulations and Policies 0/732 - - -
Institutional- M2  Organizational Structure 0/620 11/377 0/078 0.000
Managerial M3 Institutional Performance 0/823 11/907 0/120 0.000
Resilience M4 Instltl_Jtlona_lI Coordination and 0756 11/449 0/118 0.000
Relationships
Psl  Hope for the Future 0/724 - - -
Ps2  Sense of Pride and Honor 0/718 12/533 0/098 0.000
Psychological Belief in the Occurrence of
Resilience PS3 " Climate Change 0/760 11/947 0/069 0.000
psg  Coseverance in Achieving 01784 12/756 0/069 0.000

Table 4. Fit Indices of Measurement Models for the Six Subscales of Local Community Resilience to Climate Change

Index CMIN/ DF RMR NFI RFI GFl AGFI RMSEA

Proosed criterion 3and less Smaller than 0.90 and 0.90 and 0.90 and 0.90 and Smaller than

P 0/08 above above above above 0/08
Social resilience 2/98 0/045 0/921 0/914 0/904 0/911 0/073
Economic resilience 2/86 0/060 0/905 0/913 0/900 0/906 00/71
'rg;rﬁzt;ggt“ra' and Physical 2/14 0/031 0/910 0/946 0/901 0/900 0/055
Environmental resilience 2/40 0/031 0/914 0/937 0/971 0/911 0/061
Institutional and 2067 0/029 0/912 0/902 0/918 0/905 0/067

management resilience
Psychological resilience 2/62 0/040 0/903 0/900 0/956 0/900 0/066
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Fig 5. Modeling Local Community Resilience to Climate Change

Table 5. Fit Indices of Measurement Models for the Six Subscales of Local Community Resilience to Climate Change

Index CMIN/ DF RMR NFI RFI GFl AGFI RMSEA
i Smaller than 0.90 and 0.90 and 0.90 and 0.90 and Smaller than
Proposed criterion 3and less 0/08 above above above above 0/08

Local Community

Resilience 2193 0/036 0/900 0/901 0/905 0/918 0/077
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