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griculture has always depended on the rhythms of nature. Timely rainfall, favourable 

temperatures, fertile soils, and adequate water availability have traditionally supported 

farming communities. However, changing climatic conditions are making agricultural 

production increasingly uncertain. Erratic rainfall, prolonged dry spells, floods, heatwaves, and 

emerging pest and disease problems are creating new challenges for farmers across the world. 

In India, where millions of people depend directly or indirectly on agriculture for their 

livelihoods, climate change is not merely an environmental concern; it is also a challenge to 

food security, rural employment, and economic stability. The critical question is no longer 

whether agriculture is exposed to climate risks, but how effectively farming communities can 

prepare for, respond to, and recover from them. 

Understanding Climate Vulnerability 
Climate vulnerability refers to the extent to which a system, community, or individual is 

susceptible to the adverse effects of climate change. It is influenced by three interconnected 

dimensions: exposure, sensitivity, and adaptive capacity. Exposure refers to the extent to which 

farmers experience climatic hazards such as droughts, floods, and extreme temperatures. 

Sensitivity describes how severely their crops, livestock, income, and livelihoods are affected 

by these hazards. Adaptive capacity represents their ability to anticipate risks, adopt suitable 

practices, access resources, and recover from climate-related losses. For example, two farmers 

cultivating the same crop may experience different levels of vulnerability during a drought. A 

farmer with assured irrigation, access to weather forecasts, savings, and crop insurance may be 

better equipped to manage the situation. In contrast, a farmer dependent entirely on rainfall, 

with limited financial resources and inadequate technical support, may experience severe crop 

losses and livelihood insecurity. Therefore, climate vulnerability is not determined by weather 

alone. It is also shaped by social, economic, technological, and institutional conditions. 

How Climate Risks Affect Farming Communities 
Climate variability affects agriculture through several interconnected pathways. 

1. Crop production and productivity: Unseasonal rainfall, heat stress, drought, and flooding 

can disrupt crop growth, flowering, grain formation, and harvesting. Such conditions may 

reduce yields and compromise produce quality. 
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2. Water and natural resources: Changing rainfall patterns and increasing water stress can 

place pressure on groundwater, irrigation systems, and soil moisture. Unsustainable resource 

use may further intensify vulnerability. 

3. Farm income and livelihood security: Crop failure increases production risks, affects 

household income, and may force farmers to borrow money or reduce expenditure on essential 

needs. Small and marginal farmers with limited financial reserves are particularly vulnerable. 

4. Livestock and allied activities: High temperatures, water scarcity, and reduced fodder 

availability can affect animal health, milk production, and livestock productivity, creating 

additional livelihood risks. 

5. Pests and diseases: Changes in temperature, humidity, and rainfall can influence pest and 

disease occurrence, requiring farmers to adapt their crop protection and management strategies. 

These impacts often extend beyond individual farms. They can affect agricultural labour 

opportunities, food availability, local markets, and the overall economic well-being of rural 

communities. 

The Hidden Dimensions of Vulnerability 
Not all farmers possess the same capacity to manage climate risks. Landholding size, gender, 

age, education, income, access to credit, irrigation facilities, extension services, and digital 

technologies can influence vulnerability. Women farmers may face additional barriers when 

access to land ownership, financial services, agricultural machinery, and decision-making 

opportunities is limited. Tenant farmers may be reluctant or unable to invest in long-term 

adaptation measures. Farmers in rainfed regions may face greater uncertainty because their 

production depends heavily on rainfall. Access to timely and understandable climate 

information is another important factor. Weather forecasts and digital advisories are useful only 

when farmers can access, interpret, trust, and apply the information to their specific farming 

situations. Recognising these differences is essential for developing inclusive adaptation 

strategies rather than promoting a single solution for all farming communities. 

Climate-Smart Agriculture: A Pathway to Resilience 
Climate-Smart Agriculture (CSA) provides an integrated approach to addressing agricultural 

challenges associated with climate change. It aims to sustainably increase agricultural 

productivity and incomes, strengthen adaptation and resilience, and, where feasible, reduce or 

remove greenhouse gas emissions. 

Several practices can contribute to climate resilience: 

• Crop diversification: Growing suitable combinations of crops can reduce dependence on 

a single crop and spread production risks. 

• Climate-resilient varieties: Selecting crop varieties suited to local climatic conditions can 

help farmers manage heat, drought, and other stresses. 

• Efficient water management: Drip irrigation, rainwater harvesting, farm ponds, and 

improved irrigation scheduling can support water conservation. 

• Soil health management: Cover cropping, mulching, organic amendments, and 

appropriate conservation practices can improve soil moisture retention and soil health. 

• Weather-based farm planning: Seasonal forecasts and local weather advisories can help 

farmers make better decisions about sowing, irrigation, fertiliser application, and 

harvesting. 

• Integrated farming systems: Combining crops with livestock, horticulture, agroforestry, 

or other suitable enterprises can diversify income sources and strengthen livelihood 

security. 

The effectiveness of these practices depends on local agroecological conditions, affordability, 

farmers' knowledge, and access to appropriate technical and institutional support. 

Climate-Smart Villages: From Individual Farms to Community Action 
Climate risks are often shared across an entire village. Water scarcity, flooding, pest outbreaks, 

and extreme weather can affect multiple households simultaneously. Consequently, adaptation 
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must extend beyond individual farms to collective action at the village level. Climate-Smart 

Villages (CSVs) offer a community-oriented approach to identifying climate risks and 

promoting locally appropriate adaptation and mitigation interventions. Such initiatives can 

bring farmers, agricultural scientists, extension personnel, local institutions, and community 

organisations together to develop practical solutions. A climate-smart village may promote 

climate-resilient crops, water budgeting, soil conservation, weather information services, 

community seed systems, sustainable energy use, and livelihood diversification. Participatory 

vulnerability assessments can help identify the households, resources, and farming systems 

most at risk. Importantly, a climate-smart village is not defined simply by the number of 

technologies introduced. Its success depends on whether interventions respond to local needs, 

reach vulnerable households, improve farmers' decision-making capacity, and produce 

measurable benefits over time. 

Conclusion: Preparing Today for an Uncertain Tomorrow 

Climate vulnerability is a complex challenge shaped by environmental risks and the social and 

economic conditions of farming communities. Addressing it requires a shift from reactive 

responses to proactive, inclusive, and evidence-based adaptation. Climate-Smart Agriculture 

and Climate-Smart Villages offer promising pathways to strengthen agricultural resilience 

when supported by scientific research, effective extension services, community participation, 

and enabling policies. Ultimately, building climate resilience is not simply about helping 

farmers survive the next drought or flood. It is about creating farming systems and rural 

livelihoods that can withstand uncertainty, recover from shocks, and remain productive and 

sustainable for future generations. A climate-resilient future begins when every farming 

community has the knowledge, resources, institutions, and opportunities needed to turn climate 

risks into informed action. 

Acknowledgement 
Authors are also thankful to the Department of Science and Technology, Government of India 

(GOI) for the technical support rendered through the project entitled “DST-NMSKCC-CEST 

Sponsored Centre of Excellence on Climate and Disaster Resilience Agriculture 

(DST/CCP/NMSKCC/CoE/237/2024) ” being operated at ACRC, TNAU. 


