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Purpose: The main objective of this research was to identify strategies for improving rural 
households' resilience in dealing with drought. 

Methods: The statistical population studied comprised all rural-farmer households in Dezful County, 
located in Khuzestan province. A sample size of 350 people was selected for the study using a 
stratified sampling method with proportional allocation. The main research tool was a questionnaire 
whose validity was confirmed by a panel of experts, and whose reliability was confirmed through 
Cronbach's alpha coefficient and composite reliability. Data analysis was conducted in two sections, 
descriptive and inferential statistics, using SPSS and LISREL software. 

Results: The results of prioritizing strategies to improve the resilience of rural households from the 
perspective of the people studied showed that the most important strategies included "development 
of early warning and meteorological programs" and "combined use of indigenous and modern 
knowledge during drought". Additionally, the exploratory factor analysis classified the solutions 
to improve the resilience of the respondents into five categories: economic and supportive factors, 
social, diversification of livelihood, appropriate cultivation pattern, and industrialization of the rural 
area. Also, the solutions identified in this section were confirmed by structural equation modeling. 

Conclusion: In general, the findings of this research can provide valuable insights for policymakers 
to help stabilize the livelihood of rural households under drought conditions.
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1. Introduction

cross the globe, disasters and emergen-
cies present significant health, social, 

and economic challenges to regional development 
(UNDRR, Special Report on Drought, 2021; Savari & 
Khaleghi, 2025; Savari et al., 2025a). The frequency 
of natural and climate-related disasters has increased 
in recent decades (UNISDR, 2009). Climate change is A
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evident in the sustained rise in global temperatures, with 
an increase of 1.1°C between 2011 and 2020 compared 
to the average from 1850 to 1900 (Berhanu et al., 2024). 
The interplay between rising temperatures and shifting 
precipitation patterns has intensified extreme weather 
events, including heatwaves, heavy rainfall, droughts, 
and wildfires, resulting in widespread damage to ecosys-
tems, human settlements, and infrastructure (Cooley et 
al., 2023; Bayranvand et al., 2025; Amghani et al., 2025; 
Shokati Amghani et al., 2023; Savari et al., 2024a; Sa-
vari & Khaleghi, 2024). Among natural hazards, drought 
is the most significant climate-related disaster (Quandt, 
2021) and simultaneously the most complex (Quandt & 
Kimathi, 2017), given the vast number of people it af-
fects globally. The complexity of drought stems from its 
uneven distribution across different regions; each area 
or individual experiences drought to varying degrees, 
shaping diverse perceptions of its severity and impacts 
(Quandt, 2019; Savari et al., 2025b).

Agriculture is a fundamental sector of the global econ-
omy, contributing approximately 4% to global GDP and 
up to 25% in certain developing nations (World Bank 
and Agriculture and Food, 2022). As the primary land 
use supporting human sustenance, sustainable agricul-
tural development is essential for ensuring food security 
(Zhang et al., 2018; Zhang et al., 2020; Savari et al., 
2024b; Savari et al., 2025c). However, climate change 
exacerbates challenges such as declining agricultural 
productivity, livestock losses, food insecurity, and wa-
ter scarcity (Ackerl et al., 2023). Agricultural develop-
ment plays a crucial role in increasing income, reducing 
poverty, and strengthening food security for the approxi-
mately 80% of the world’s poor, who primarily reside in 
rural communities and rely on agriculture for their liveli-
hoods (Baffour-Ata et al., 2023). However, agricultural 
production in many regions is increasingly impacted by 
climate-related disasters (FAO, 2015). As the frequency 
and severity of extreme climate events continue to rise 
globally, their adverse effects on agricultural systems 
pose significant challenges (Farhadi & Ghanbari, 2024).

Farmers in developing countries continue to rely on 
rainfed farming systems, making them highly vulner-
able to climate change, including shifts in temperature 
and rainfall, which significantly influence their decision-
making processes (Ahiamadia et al., 2024; Bathaiy et 
al., 2021). These climatic variations pose serious risks to 
food security and the economic stability of smallholder 
farming households (Wossen et al., 2014). Over the past 
40 years, increasing climate variability has heightened 
uncertainty in agricultural production systems, expos-
ing impoverished farmers to greater production risks 

(Issahaku & Abdulai, 2020). Farmers in developing 
countries live in vulnerable conditions and face various 
shocks, including health crises and weather-related di-
sasters (Béné et al., 2023; Macours et al., 2022; Mishra 
& Chang, 2012; Smith & Frankenberger, 2018; Savari 
et al., 2024c). These unforeseen events have significant 
repercussions on their livelihoods and overall well-being 
(D’Errico et al., 2018; Gloede et al., 2015; Nguyen et 
al., 2023). Strengthening resilience is essential to miti-
gate the impacts of these adverse shocks (Barrett et al., 
2021; Upton et al., 2022; Savari et al., 2025d). Agricul-
tural resilience has become a key concern for farmers 
in developing nations, drawing increasing attention from 
researchers and policymakers (Do & Nguyen, 2024). 
Therefore, implementing adaptive and resilient strate-
gies to address climate change is crucial for those reli-
ant on agriculture and farming production (Haile et al., 
2020; Rouzaneh & Savari, 2024; Savari et al., 2024d).

Resilience is a relatively new concept in disaster risk 
management, defined as the ability of a system to recov-
er from disruptions and restore normal functioning (Kar-
amouz et al., 2016; Memarbashi et al., 2023; Savari et 
al., 2023). In the context of climate change, resilience re-
fers to the capacity to minimize vulnerability to climate-
related shocks, such as floods and droughts (Grasham et 
al., 2021). Efforts to enhance climate resilience currently 
involve social, economic, technological, and political 
strategies implemented at all levels of society (Portner 
et al., 2022). A region’s ability to withstand, survive, 
and recover from drought risk is closely linked to the 
resilience of its ecosystems and communities (Wassie et 
al., 2023). Studying resilience is an effective approach 
to assessing a region’s preparedness for drought. This 
concept provides a practical framework for reducing 
the vulnerability of drought-prone communities through 
resilience-building strategies (Zhou et al., 2010). Unlike 
vulnerability, which focuses on responses during and 
after a hazard, resilience emphasizes minimizing the 
adverse effects of a hazard by proactively strengthening 
adaptive capacity (Asmamaw et al., 2019). In this con-
text, examining livelihood resilience to drought offers 
valuable insights into the readiness of agricultural activi-
ties, including farming systems, to withstand its impacts 
(Karamouz et al., 2016). A comprehensive analysis of 
livelihood resilience in the face of drought helps to as-
sess individual risk and vulnerability (Ado et al., 2022; 
Savari et al., 2024e). Accordingly, various studies have 
explored the factors influencing resilience, which are 
discussed below.

2. Literature Review
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A study examining the factors influencing the resil-
ience of smallholder farmers’ livelihoods in Ethiopia 
found that 57% of respondents were classified as non-
resilient. The research highlighted that greater access to 
agricultural inputs, education, and institutional support 
had the most significant impact on individuals’ ability 
to cope with drought (Wassie et al., 2023). A study ex-
amining the factors influencing the resilience of rural 
households in Kerman Province found that individuals 
exhibit relatively low levels of resilience. The research 
identified economic, social, physical, human, and natu-
ral factors as key contributors to strengthening resilience 
(Savari et al., 2023b). 

A study examining adaptation strategies of small-
scale farmers in West Azerbaijan Province found that, 
in arid and semi-arid regions such as Iran, drought is 
the most severe climatic threat. According to experts, 
the most important adaptation strategies are economic, 
extension-technical, agricultural, infrastructural, and 
socio-cultural, in that order. However, farmers prioritize 
these strategies differently, ranking them as economic, 
extension-technical, socio-cultural, agricultural, and in-
frastructural (Savari & Shokati Amghani, 2019). 

A study on resilience factors identified social net-
works and social capital as critical elements in support-
ing drought-affected communities (Ruttet et al., 2015). 
Another study, “Measuring Livelihood Resilience: A 
Household Livelihood Resilience Approach,” intro-
duced effective methods for assessing household re-
silience, utilizing capital assets as key indicators. The 
findings suggest that the household livelihood resilience 
approach can help organizations design targeted inter-
ventions to strengthen resilience among society’s most 
vulnerable groups (Quandt, 2018). 

A study titled “The Impact of Natural Disasters on the 
Livelihood Resilience of Rural Residents in Sichuan, 
China,” Found That livelihood resilience among rural 
residents is positively correlated with livelihood quality, 
livelihood promotion, and livelihood security. Addition-
ally, the study revealed a negative correlation between 
livelihood resilience and the level of natural disaster 
stress, indicating that higher disaster stress weakens 
resilience (Fang et al., 2018). A study titled Livelihood 
Resilience of Icelandic Riverside Residents to Natural 
Disasters: Empirical Evidence from Bangladesh exam-
ined the livelihood resilience of daily wage earners. The 
findings revealed that the studied households exhibit 
low resilience to environmental hazards. Key factors 
constraining livelihood resilience in this region include 
limited access to food, income, and health services, as 

well as deficiencies in agricultural and non-agricultural 
assets and technology adoption. Improving these aspects 
is essential for ensuring the survival and well-being of 
residents (Sarker et al., 2020). 

A study on farmers’ perceptions of drought in Af-
ghanistan, focusing on both rainfed and irrigated farm-
ing systems, found that farmers’ assessments of drought 
severity closely aligned with climatic data. However, 
farmers in rainfed areas perceived drought frequency 
and severity to be significantly higher than those in irri-
gated regions. Additionally, crop productivity was lower 
in both farming systems, though the agricultural strate-
gies employed varied considerably between rainfed and 
irrigated areas, reflecting distinct adaptation approaches 
(Aliyar et al., 2022).

3. Methodology

3.1. Study Area

This research was conducted during the years 1402–
1403 in Dezful, a city in northern Khuzestan Province. 
The Dez River, the region’s most significant water 
source, originates in the Zagros Mountains in Lorestan 
province. Dezful is recognized as one of Iran’s key ag-
ricultural hubs, benefiting from fertile soil and an ample 
water supply, which create ideal conditions for cultivat-
ing citrus fruits, vegetables, flowers, and other plants. 
The city has a long-standing agricultural tradition, fur-
ther strengthened by the establishment of the Safiabad 
Agricultural Research Center, which has played a piv-
otal role in agricultural advancements for over five de-
cades.

3.2. Research Methodology

This research was conducted using a descriptive-ana-
lytical approach and survey technique. For practical ap-
plication, field data collection methods were employed, 
and statistical analysis was performed using both de-
scriptive and inferential methods. Given its time frame, 
this study was cross-sectional, with data gathered at a 
single point in time. The statistical population included 
all rural farming households in Dezful County. The sam-
ple size was determined using the Krejcie and Morgan 
table, and a multi-stage cluster sampling method was 
applied. A total of 350 samples were selected through a 
multi-stage stratified sampling method with proportion-
al allocation. First, the population of rural households in 
different areas of the city was identified, and the sample 
size was then determined based on the population dis-
tribution in each region. Data collection was conducted 
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using researcher-developed questionnaires, designed 
concerning the theoretical literature of the study.

The primary research instrument was a questionnaire 
structured into two main sections. The first section col-
lected demographic data, including age, education level, 
income, work experience, and participation in relevant 
training programs. The second section comprised 21 
items designed to assess farmers’ resilience strategies in 
drought conditions. The validity of the research variables 
was assessed by an expert panel consisting of professors 
specializing in agricultural extension and development. 
Additionally, the average variance extracted (AVE) in-
dex was calculated to further evaluate validity. To deter-
mine the reliability of the questionnaire, Cronbach’s al-
pha coefficient and composite reliability were estimated. 
The Cronbach’s alpha value for the solutions section was 
calculated at 0.82, composite reliability was found to be 
0.87, and construct validity was 0.608. Given that the al-
pha value exceeded 0.7, composite reliability surpassed 
0.6, and construct validity was above 0.5, the research 
instrument demonstrated appropriate validity and reli-
ability.

In this study, SPSS Win 27 and LISREL 8.8 software 
were utilized for data analysis, incorporating both de-
scriptive and inferential statistical methods. In the de-
scriptive analysis, measures such as mean, standard 
deviation, and coefficient of variation were applied. The 
inferential analysis involved exploratory and confirma-
tory factor analysis tests to assess underlying patterns in 
the data. Factor analysis is used to identify underlying 
variables in a phenomenon or to assess the reliability 
of items measuring specific factors. The initial data for 
factor analysis consisted of a correlation matrix among 
variables. This method does not involve dependent vari-
ables, as its objective is not to examine relationships be-
tween latent variables. Instead, it focuses on determining 
the connection between latent and manifest variables 

(Harrington, 2009). When the goal is to classify a set of 
items into a limited number of factors, exploratory factor 
analysis is employed (Hoyle, 2012). Confirmatory factor 
analysis is a method used to assess the appropriateness 
of items selected for measuring a construct. Specifically, 
it evaluates whether the questionnaire items designated 
for each factor effectively measure the intended variable 
(Khoshmaram et al., 2020). In first-order confirmatory 
factor analysis, the relationship between latent variables 
(factors) and observable variables (items) is examined. 
This type of measurement model serves to ensure the 
accurate representation of latent variables. First-order 
confirmatory factor analysis can assess the relationship 
between a single factor and multiple items or multiple 
factors and their respective items (Hoyle, 2012).

4. Findings

4.1. Investigation of the personal and professional 
characteristics of the rural households - farmers 
studied

The study of personal and professional characteristics 
among rural farming households revealed an average 
age of 52.10 years, with a standard deviation of 10.56 
years, indicating that respondents ranged from 23 to 78 
years old. The average agricultural work experience was 
31 years, with a standard deviation of 0.13 years. The 
mean irrigated land area was 9 hectares, with a standard 
deviation of 13 hectares, while the average area of rain-
fed crops was 2 hectares, with a standard deviation of 14 
hectares. Additionally, household size averaged 5 mem-
bers, with a standard deviation of 1.61. Regarding edu-
cation levels, the majority, 88 individuals (25.14%)—
had completed primary education. In terms of livelihood 
impact due to drought, 28.2% of respondents reported a 
very low impact, 28.1% reported a low impact, 14.39% 
reported a moderate impact, 85.34% reported a high im-
pact, and 9% reported a very high impact.

Figure 1. Study area JSRD

Rajab-Kalantarzadeh, M., & Savari, M. (2025). Analysis of Strategies to Improve the Resilience of Rural Households in Dezful County in Dealing with Drought. JSRD, 9(1), 137-148.
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4.2. Prioritizing solutions to increase the resilience of 
rural households - farmers in dealing with drought

To prioritize the solutions for enhancing the resilience 
of rural households in Dezful city against drought, the 
coefficient of variation (CV) was employed. The results 
showed that “Development of forecasting and meteo-
rological programs” and “Combined use of indigenous 
and modern knowledge during drought” were the most 
critical solutions. Conversely, “Development of rural or-
ganizations and NGOs” and “Utilizing the capacity of 
handicrafts in the rural areas” were identified as the least 
important (Table 1). 

In the next step, exploratory factor analysis was per-
formed to consolidate the 21 factors into broader catego-
ries. The suitability of the data for factor analysis was 
evaluated using the Kaiser-Meyer-Olkin (KMO) test 
and Bartlett’s test. The KMO value was 0.869, and the 
Bartlett test yielded a statistically significant result (χ² 
= 1789.58, p < 0.01), confirming that the dataset was 
appropriate for factor analysis. Five factors with eigen-
values greater than 1 were extracted. The first factor ac-
counted for the highest variance, while the fifth contrib-
uted the least (Table 2).

Table 1. Prioritization of items for strategies to increase resilience

Items Mean SD CV Rank

- Development of forecasting and meteorological programs 3.94 0.91 0.230 1

- Combined use of indigenous and modern knowledge during drought 3.78 0.93 0.246 2

- Multi-crop system in agriculture 3.50 0.98 0.281 3

- Sustainable management of water resources using modern technology 3.15 0.91 0.288 4

- Job diversification in the rural area 3.48 1.01 0.290 5

- Guaranteed purchase of products 3.82 1.16 0.303 6

- Developing crop and livestock insurance in rural areas 3.32 1.01 0.304 7

- Greater access to credit and facilities for rural communities 3.68 1.13 0.307 8

- Reducing the livelihood dependence of rural communities on the agricultural sector 3.15 0.97 0.307 9

- Development of agricultural subsidies 3.70 1.16 0.313 10

- The existence of a spirit of cooperation and participation in the village environment 3.04 0.99 0.325 11

- Changing the cultivation pattern in the region 3.13 1.05 0.335 12

- Trying to improve farmers’ adaptation using adaptation strategies 2.79 0.94 0.336 13

- Postponement of loan repayments for affected farmers 2.94 1.01 0.343 14

- Visiting model farms and professional development 3.00 1.04 0.346 15

- Establishing a rural bank for affected farmers 3.46 1.21 0.349 16

- Creation and development of complementary processing industries in rural areas 3.00 1.06 0.353 17

- Existence of tourism-related activities 3.23 1.16 0.359 18

- Use of high social capital among villagers 2.80 1.01 0.360 19

- Utilizing the capacity of handicrafts in rural areas 3.09 1.13 0.365 20

- Development of rural organizations and NGOs 2.30 1.17 0.508 21

                                                                                                                                                                                                                JSRD

Table 2. Extracted factors with their factor loadings

Cumulative varianceVarianceEigen valueFactors

13.35113.3512.8041

25.91812.5662.6392

36.04110.1232.1263

45.6519.6112.0184

52.1826.5301.5305

                                                                                                                                                                                                                JSRD
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142

Journal of
Sustainable Rural DevelopmentMay 2025, Volume 9, Number 1

Varimax factor rotation was applied to differentiate the 
extracted factors, and the factor loadings for each vari-
able following rotation are presented in the table. After 
analyzing the variable items associated with each factor 
and their respective loadings, the identified factors were 
categorized into economic and support factors, social 
factors, livelihood diversification, appropriate cultiva-
tion patterns, and the industrialization of rural spaces 
(Table 3).

4.3. Assessing the fit of the confirmatory model for 
rural household resilience strategies 

Confirmatory factor analysis (CFA) was conducted us-
ing LISREL 8.8 software to validate the factors identi-

fied in the exploratory phase.  Multiple fit indices were 
employed to assess the model’s adequacy. To evaluate 
the fitness of the measurement model for analyzing chal-
lenges in developing green businesses in the agricultural 
sector, the following indices were considered: chi-square 
per degree of freedom (X²/df), comparative fit index 
(CFI), normed fit index (NFI), non-normed fit index 
(NNFI), goodness-of-fit index (GFI), adjusted good-
ness-of-fit index (AGFI), incremental fit index (IFI), 
root mean square error of approximation (RMSEA), and 
root mean square residual (RMR). Table 4 presents the 
benchmark (desirable) values and the reported values of 
each of these indices for the measurement model assess-
ing farmers’ resilience strategies in response to drought.

Table 4. Measurement model fit indices

Reported amountCriteriaIndex

2.73Less than 3X2/df

0.033Less than 0.05RMR

0.99More than 0.9GFI

0.98More than 0.9AGFI

0.98More than 0.9NFI

0.99More than 0.9NNFI

0.97More than 0.9IFI

0.98More than 0.9CFI

0.043Less than 0.08RMSEA

                                                                                                                                                                                                                JSRD

Table 3. Factor analysis of Solutions to increase resilience

Factorial loadItemsSolutions

0.538Development of agricultural subsidies

Economic and sup-
portive

0.479Greater access to credit and facilities for rural communities

0.591Postponement of loan repayments for affected farmers

0.526Establishing a rural bank for affected farmers

0.529Developing crop and livestock insurance in rural areas

0.614Guaranteed purchase of products

0.540Development of rural organizations and NGOs

Social
0.588Using high social capital among villagers

0.463The existence of a spirit of cooperation and participation in the village environment

0.374Combining indigenous and modern knowledge during drought

0.510Job diversification in rural areas

Diversification 0.540Reducing the livelihood dependence of rural communities on the agricultural sector

0.540Existence of tourism-related activities

0.462Multi-crop system in agricultureSuitable cultivation 
pattern 0.625Changing cultivation patterns in the region

0.524Sustainable management of water resources using modern technologyIndustrialization of 
rural space 0.478Creating and developing complementary transformation industries in rural areas

                                                                                                                                                                                                                JSRD
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Based on the reported indices, the model demonstrated 
a good fit, indicating that the identified factors accurately 
represent rural households’ resilience strategies. This in-
dicates that the data derived from the exploratory fac-
tor analysis were correctly classified and can be reliably 
utilized in future research to measure the confirmatory 
model of resilience strategies in similar contexts.

Figure 2 shows the standard model of farmers’ resil-
ience strategies (factor loadings), confirming that each 
item is properly associated with its respective factor 
without redundancy. 

Figure 3 presents the model with t-values, all exceed-
ing 1.96, further validating the reliability of the factor-
item relationships.

The confirmatory research model, in its standard mode 
(factor loading), demonstrated that the items identified 
during the exploratory factor analysis are accurately as-
sociated with their respective factors, with no evidence 
of overlap or redundancy within the model.

The confirmatory research model demonstrated that 
the t-value of all coefficients were significantly greater 
than 1.96, thereby verifying the accuracy of the selected 
items in measuring farmers’ resilience strategies for cop-
ing with drought.

5. Discussion

This study aimed to investigate strategies for enhanc-
ing the resilience of rural farming households in Dezful 

County. The findings revealed that two key factors—
(1) the development of forecasting and meteorological 
programs and (2) the combined use of indigenous and 
modern knowledge during drought—were the most ef-
fective strategies for strengthening resilience. These re-
sults align with previous studies by Vaughan et al. (2019) 
and Hansen et al. (2019). In agriculture, climate infor-
mation services play a crucial role in managing climate 
change-related risks by supporting adaptation decisions 
and strengthening resilience (Vaughan et al., 2019). Over 
the past decades, many countries have acknowledged the 
significance of meteorological data and forecasting pro-
grams (Antwi-Agyei et al., 2021), leading to substantial 
investments in national meteorological services (Yeg-
bemey & Egah, 2021). However, national meteorologi-
cal services typically provide climate information at a 
broad, national scale, making it difficult for farmers to 
effectively utilize weather data (Hansen et al., 2019). To 
enhance resilience, it is advisable to integrate weather 
forecasts with technical-agronomic recommendations, 
ensuring more practical and accessible climate informa-
tion for farmers. 

Additionally, the results of the exploratory factor anal-
ysis categorized resilience-enhancing strategies into five 
key areas: economic and support factors, social factors, 
livelihood diversification, appropriate cropping pattern 
programs, and rural space industrialization. Together, 
these factors accounted for 52.182% of the total vari-
ance. The findings of this section align with previous 
studies by Sarker et al. (2020), Savari and Amghani 
(2022), and Savari et al. (2023b). The following section 
provides a detailed analysis of each strategy.

Figure 2. Model of farmers’ resilience strategies 
in dealing with drought in the standard mode JSRD

Figure 3. Model of farmers’ resilience strate-
gies in dealing with drought with t-value JSRD

Rajab-Kalantarzadeh, M., & Savari, M. (2025). Analysis of Strategies to Improve the Resilience of Rural Households in Dezful County in Dealing with Drought. JSRD, 9(1), 137-148.
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Economic-supportive solutions: 

Identified as the most significant resilience strategy, 
this factor was highlighted in the previous studies (Sa-
vari et al., 2023b; Wassie et al., 2023). It encompasses 
various economic and financial measures, including the 
development of agricultural subsidies, increased access 
to credit and financial resources for rural communities, 
postponement of loan due dates for affected farmers, es-
tablishment of rural banks, expansion of crop and live-
stock insurance in rural areas, and the guaranteed pur-
chase of agricultural products. Analyzing these findings 
reveals that repeated droughts have significantly weak-
ened the economic performance and financial stability of 
rural households, drastically reducing their savings and 
economic reserves (Quandt, 2021). Moreover, in devel-
oping countries such as Iran, the small scale of agricul-
tural operations often results in limited economic power 
(Savari & Amghani, 2022). Consequently, vulnerability 
in these regions has increased sharply. Enhancing farm-
ers’ resilience to climate change necessitates effective 
access to and utilization of economic-supportive solu-
tions (Wamalwa et al., 2016; Mase & Prokopy, 2014). 
The establishment of rural banks and the implementation 
of targeted support policies are strongly recommended to 
bolster rural economies.

Social solutions: Social strategies were the second 
most significant category, as highlighted in previous re-
search (Ruttet et al., 2015; Quandt, 2019, 2021; Barnes 
et al., 2017, 2020; Savari & Noshad, 2022; Savari et al., 
2015). This factor encompasses various approaches, 
including the development of rural organizations and 
NGOs, leveraging high social capital among villagers, 
fostering a spirit of cooperation and participation with-
in rural communities, and integrating indigenous and 
modern knowledge during drought conditions. Two key 
variables—membership in social and non-governmental 
groups and the level of cooperation within them—un-
derscore the importance of grassroots organizations in 
strengthening resilience. These organizations serve as 
knowledge hubs, preparing farmers for change (Cun-
dill et al., 2015) while facilitating knowledge exchange 
through networks to enhance agricultural learning ca-
pacity (Dolinska & d’Aquino, 2016). Such interactions 
can significantly contribute to resilience (Barnes et al., 
2017, 2020).

Livelihood diversification:

Diversifying employment opportunities beyond ag-
riculture emerged as a crucial strategy for strengthen-
ing resilience. Promoting tourism-related activities and 

other non-agricultural sectors can reduce dependence on 
vulnerable agricultural incomes (Milne, 2006; Savari & 
Amghani, 2022). Income diversification becomes viable 
when regions are steered toward alternative activities 
based on local resources, fostering new employment op-
portunities for the workforce (Milne, 2006). Economic 
diversification is particularly critical in areas with mono-
culture-based economies, as it strengthens rural econom-
ic foundations and mitigates rural migration—especially 
during drought (Savari & Amghani, 2022). Sustainabil-
ity is best achieved when systems remain diverse and 
maintain functional stability (Ghasemi & Javan, 2013). 
Livelihood diversity also serves as a year-round income-
generation strategy, particularly for individuals who lack 
access to alternative risk mitigation mechanisms such as 
savings and insurance (Lanjouw & Lanjouw, 2001). It is 
a fundamental pillar of economic security and livelihood 
sustainability in rural areas, especially in conditions of 
water scarcity and drought. On one hand, increasing effi-
ciency optimizes the use of both potential and actual ca-
pacities in economic activities. On the other hand, the di-
versification of rural economies is essential to sustaining 
employment, livelihoods, and income sources (Vaughan 
et al., 2019). Researchers further emphasize that agricul-
tural activities alone may not provide a sufficient income 
for rural households under drought conditions. Conse-
quently, transitioning to non-agricultural income sources 
is an effective measure for reducing rural poverty and 
promoting sustainable livelihoods.

Appropriate cropping pattern:

The fourth key strategy for enhancing farmers’ resil-
ience is implementing agricultural activities that align 
with a region-specific cropping pattern. This approach 
includes adopting a multi-cropping system and modify-
ing existing cropping patterns to better suit local envi-
ronmental conditions. The findings of this section align 
with previous research (Fang et al., 2018; Sarker et al., 
2020). Many current cropping patterns in the region rely 
on water-intensive crops, making agricultural activities 
highly vulnerable to drought and water shortages. To en-
hance farmers’ resilience during such conditions, it is es-
sential to promote drought-resistant crops and optimize 
cropping patterns to ensure greater sustainability in the 
agricultural sector.

Industrialization of rural space: 

The final key strategy for enhancing farmers’ resil-
ience is the improvement of rural industrial infrastruc-
ture. This factor includes the sustainable management 
of water resources through modern technology and the 
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establishment and expansion of complementary agro-
processing industries in rural areas. Water scarcity re-
mains a significant barrier to agricultural, economic, and 
social development, particularly in developing countries 
situated in arid and semi-arid regions (Savari & Moradi, 
2022). Globally, the depletion of freshwater resources 
has become a pressing crisis, posing serious threats to 
sustainable development, environmental health, and hu-
man well-being (Berhanu et al., 2024). One of the most 
effective approaches to mitigating this challenge is the 
adoption of modern irrigation technologies, ensuring 
the optimal and efficient utilization of available water 
resources. To strengthen farmers’ resilience, proactive 
measures should be taken to promote and integrate ad-
vanced water management technologies within agri-
cultural practices. Additionally, the lack of adequate 
processing and finishing industries in many rural com-
munities forces farmers to sell raw agricultural products, 
limiting their income potential. Drought-induced insta-
bility in agricultural yields has further weakened rural 
economies, contributing to increased migration rates. 
Expanding agro-processing industries within rural areas 
can address these challenges by reducing income losses, 
adding value to raw products, and fostering economic 
stability. Strengthening these industrial capacities will 
ultimately enhance farmers’ resilience and support sus-
tainable rural development.
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