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ARTICLE INFO ABSTRACT

The pervasive, destructive, and impoverishing nature of climate change and climate hazards has
increased the vulnerability of farming families. However, the magnitude of rural households'

Keywords: vulnerability to climate change is not uniform, and adaptive strategies appear to reduce vulnerability.
Adaptation strategy Therefore, this survey research aimed to investigate the livelihood vulnerability and adaptation of
Climate risks Tehran province’s farm families to climate change, as well as to determine the factors influencing
Sustainable livelihood their adaptation. Using a multi-stage stratified sampling method, the sample size (n=350) was
framework estimated. Data were collected through a questionnaire. The sustainable livelihood framework and
Tehran the Model of Private Proactive Adaptation to Climate Change were applied to assess livelihood
The model of private vulnerability and identify the determinants of households' adaptation to climate change. The findings
proactive adaptation to revealed moderate to high levels of vulnerability to climate change. To enhance adaptation, farm
climate change families adopted a combination of agricultural, soil, water, livestock, and livelihood management
Vulnerability strategies. However, water management measures were less practiced by the most vulnerable farm

families. The main determinants of adaptation included the intention to adapt, farm characteristics,
perceived self-efficacy, exposure to climate change, and the perceived effectiveness of adaptation
strategies.
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1. Introduction

The pervasive, destructive, and impoverishing impacts of climate change have intensified the vulnerability
of farm families. However, the degree of this vulnerability varies among households, influenced by factors
such as sensitivity, exposure intensity to climate change, and the adaptive capacity of local populations.
Rural households must employ adaptation strategies to mitigate their vulnerability and adjust their
economic, social, and environmental conditions to these climatic stressors. To explore the factors
influencing adaptation to climate change, various behavioral theories have been utilized, including the
theories of reasoned action, planned behavior, protection motivation, and the Model of Private Proactive
Adaptation to Climate Change. Nevertheless, there remains limited knowledge regarding the effects of
socio-economic and contextual factors on farmers' adaptation to climate change. Therefore, the present
study was conducted to investigate the livelihood vulnerability of farm families in Tehran Province, their
adaptation strategies to climate change, and to identify the factors affecting their adaptation to climate
change.

2. Methodology

This research is applied in terms of its purpose, employs a survey methodology for data collection, and is
non-experimental in nature regarding the degree of control over variables. The statistical population
consisted of farm families residing in Tehran Province. Using the formula provided by the Australian
Bureau of Statistics, with a sampling error of 5% and a standard error of 0.025, the sample size was
calculated to be 350 households. After determining the sample size, counties were randomly selected based
on the number of households in each climatic stratum. In the next step, several sub-counties were randomly
chosen based on the population of farm families in each sub-county. Finally, households were randomly
selected within each village according to the number of farm families. Data collection was carried out using
a questionnaire. The sustainable livelihood framework was applied to measure livelihood vulnerability to
climate change, while farm families' adaptation to climate change was assessed through an analysis of
cropping, soil, water, livestock, and livelihood management strategies employed by farmers. The factors
influencing adaptation to climate change were evaluated using the Model of Private Proactive Adaptation
to Climate Change. The face validity of the questionnaire was confirmed by experts, and a pilot study
conducted outside the study area ensured the reliability of the research instrument.

3. Results and Discussion

The findings indicated that farm families were divided into two groups: those with high vulnerability and
those with moderate vulnerability to climate change. There were significant differences between these
groups in terms of exposure to climate change, sensitivity, and adaptive capacity. Farm families with high
vulnerability were more exposed to climate change and showed greater sensitivity to its effects. In contrast,
farm families with moderate vulnerability possessed more human, physical, financial, and socio-political
capitals. To adapt to climate change, farm families adopted various strategies related to cropping, water,
soil, livestock, and livelihood management. However, the adoption of strategies such as sub-surface plastic
mulching, greenhouse cultivation, soil testing, soil texture modification, construction of water reservoirs,
smart irrigation, pressurized irrigation systems, and avoidance of second crops was limited. Furthermore,
highly vulnerable households used water management strategies less frequently than the moderately
vulnerable group. Structural equation modeling was used to identify factors influencing adaptation to
climate change, revealing that adaptation intention, farm characteristics, perceived self-efficacy, exposure
to climate change, and the effectiveness of adaptation strategies were the most significant factors impacting
farmers' adaptation to climate change.

4. Conclusion

Climate change has significantly increased the livelihood vulnerability of farm families, with households
facing high vulnerability experiencing greater exposure and climate sensitivity than those with moderate
vulnerability. To reduce this vulnerability, it is recommended to provide technical extension services and
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low-interest loans to enable highly vulnerable farmers to adopt modern irrigation or water transfer systems.
Additionally, facilitating access to off-farm job opportunities and encouraging vulnerable farmers to join
local organizations while strengthening relationships with governing institutions can further enhance their
adaptive capacity. The findings showed that both moderately and highly vulnerable farmers have adopted
various agricultural management strategies, though the utilization of certain strategies remains limited. It
is recommended that government institutions prioritize the development of greenhouses in climate-prone
areas and organize educational and extension workshops to encourage farmers to conduct soil tests.
Enhancing legal supervision, equipping agricultural wells with volumetric water meters, and swiftly
implementing cropping pattern plans will contribute to more effective agricultural water management.
Furthermore, facilitating the adoption of water management strategies through technical consulting services
and providing high-quality, affordable equipment is essential. This comprehensive approach will improve
resilience and adaptive capacity for farm families facing the impacts of climate change.

The findings highlight the diversity and multiplicity of factors influencing farmers' adaptation to climate
change. Among these, variables such as adaptation intention, farm characteristics, perceived self-efficacy,
and exposure to climate change had the most significant impact on farmers' adaptation decisions. It is
recommended to provide farmers with necessary training on the benefits of adaptation to climate change
through educational and extension services, radio and television programs, and posters. Additionally,
government institutions can support farmers by offering subsidies for purchasing machinery and equipping
irrigation systems, as well as by organizing and empowering farmers’ associations to enhance farming
systems. Holding counseling sessions in agricultural extension centers, with the participation of exemplary
farmers and sharing their experiences, can further prepare individuals to effectively face the challenges
posed by climate change.
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