Farmers’ Perception of Climate Change Vulnerability in Dryland Telangana
Abstract
Climate change poses severe risks to agriculture in semi-arid regions of India, particularly in Telangana where rainfed farming predominates. The present study assessed farmers’ perception of climate change and examined its socio-economic determinants in four highly vulnerable dryland districts of Telangana—Mahabubnagar, Wanaparthy, Gadwal and Nagarkurnool. Using a descriptive research design and multistage sampling, data were collected from 240 farmers during 2023–24.

A standardized perception scale consisting of 24 statements was developed and administered. Results revealed that (41.66%) of farmers exhibited a medium level of perception, (33.33%) a high level and (25.00%) a low level of perception towards climate change. Farmers widely perceived increased drought frequency, irregular rainfall, delayed monsoons, rising temperatures, pest and weed incidence, declining groundwater availability and reduced farm profitability as major consequences of climate change. Education, scientific orientation, training exposure, mass media exposure and decision-making ability significantly influenced perception, while age and farming experience showed a negative relationship.

The study highlights the critical role of socio-economic and informational factors in shaping farmers’ understanding of climate risks. Strengthening climate-focused extension services, enhancing training programs and improving access to location-specific climate information are essential to build adaptive capacity and resilience in dryland farming systems of Telangana.
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INTRODUCTION 
Climate change has emerged as one of the most critical challenges to global agriculture, with disproportionate impacts on rainfed and semi-arid farming systems. According to the Intergovernmental Panel on Climate Change (IPCC, 2021), rising temperatures, erratic rainfall patterns, and increased frequency of extreme weather events are already affecting agricultural productivity, food security, and rural livelihood worldwide. Developing countries particularly those dependent on rainfed agriculture, remain highly vulnerable due to limited adaptive capacity and resource constraints. 
In India, nearly two-thirds of the population depends directly or indirectly on agriculture, making rural livelihoods highly sensitive to climatic variability. Empirical studies have documented that climate change has altered cropping patterns, increased pest and disease outbreaks, reduced soil fertility and intensified water scarcity in several agro-climatic regions of the country. 
Telangana is particularly vulnerable due to its semi-arid climate, high dependence on rainfed agriculture and declining groundwater resources. Dryland districts such as Mahabubnagar, Wanaparthy, Gadwal and Nagarkurnool experience recurrent droughts, irregular monsoons and soil degradation, leading to reduced productivity and increased livelihood insecurity. Farmers in these regions often rely on traditional knowledge and experiential learning to interpret climate variability and make adaptation decisions. 

Understanding farmers’ perception of climate change is crucial, as perception strongly influences adaptation behaviour and technology adoption and risk management strategies. several studies have highlighted that farmers’ awareness and interpretation of climatic changes are shaped by their education, access to information, past experiences, and socio-economic conditions. However, empirical evidence on farmers’ perception of climate change in specific dryland districts of Telangana remains limited, particularly in relation to its socio-economic determinants.
Objective of the study:

The present study aims to assess farmers’ perception of climate change in four dryland districts of Telangana and examine the socio-economic factors influencing their perception.
2. Materials and Methods

2.1 Research Design and Area

A descriptive research design was adopted. The study was conducted in four dryland districts of Telangana—Mahabubnagar, Wanaparthy, Gadwal and Nagarkurnool—during 2023–24.

2.2 Sampling Procedure

Multistage sampling was employed. From each district, two mandals and two villages per mandal were selected. Thirty farmers were randomly selected from each village, yielding a total sample size of 240 respondents.
2.3 Measurement of Perception

Farmers’ perception of climate change was measured using a standardized scale comprising 24 statements covering temperature trends, rainfall variability, drought frequency, pest and weed incidence, groundwater availability, and livelihood impacts.

Responses were recorded on a five-point continuum:
Strongly Agree (5), Agree (4), Undecided (3), Disagree (2) and Strongly Disagree (1).
Scores ranged from 24 to 120 and were classified into three categories:

· Low (24–60)

· Medium (61–90)

· High (91–120)
3. Results and Discussion
3.1 Perceived Impacts of Climate Change
Table 1: Statements on perception of respondents towards climate change                                              (n=240)
	S.

No.
	STATEMENTS 
	RESPONSE

	
	
	Strongly Agree 
	Agree 
	Undecided 
	Disagree 
	Strongly Disagree

	
	
	F
	%
	F
	%
	F
	%
	F
	%
	f
	%

	1
	The agriculture sector is increasingly vulnerable to climate change impacts
	60
	25.00
	80
	33.33
	40
	16.7
	30
	12.50
	30
	12.50

	2
	Annual temperature trends show a consistent rise due to climate change 
	50
	20.80
	90
	37.50
	50
	20.80
	30
	12.50
	20
	8.30

	3
	Variability in rainfall patterns significantly affects crop productivity 
	70
	29.20
	60
	25.00
	50
	20.80
	40
	16.70
	20
	8.30

	4
	Extreme weather events such as drought or floods have become more frequent in recent years 
	80
	33.33
	70
	29.20
	40
	16.70
	30
	12.50
	20
	8.30

	5
	Change in crop seasons and farming practices are evident due to climate change
	55
	22.90
	85
	35.40
	40
	16.70
	35
	14.60
	25
	10.40

	6
	Climate change has disrupted traditional timelines for sowing and harvesting operations
	65
	27.10
	75
	31.30
	45
	18.80
	30
	12.50
	25
	10.40

	7
	Climate change poses a substantial risk to farms profitability 
	60
	25.00
	80
	33.30
	50
	20.80
	30
	12.50
	20
	8.30

	8
	Rainfall distribution during cropping periods has become uneven
	75
	31.30
	65
	27.10
	45
	18.80
	30
	12.50
	25
	10.40

	9
	Monsoon onset has become increasingly delayed in recent years
	55
	22.90
	80
	33.30
	50
	20.80
	30
	12.50
	25
	10.40

	10
	Monsoon withdrawal occurs earlier than expected during cropping seasons
	65
	27.10
	70
	29.20
	50
	20.80
	35
	14.60
	20
	8.30

	11
	Extended dry spells during cropping periods are becoming more common
	60
	25.00
	85
	35.40
	40
	16.70
	35
	14.60
	20
	8.30

	12
	The occurrence of more frequent drought is seen from past years
	55
	22.90
	75
	31.30
	45
	18.80
	40
	16.70
	25
	10.40

	13
	Hailstorm have increasingly affected the rabi cropping season
	70
	29.20
	65
	27.10
	50
	20.80
	35
	14.60
	20
	8.30

	14
	Climate change has introduced new weed species in agricultural fields
	75
	31.30
	70
	29.20
	45
	18.80
	30
	12.50
	20
	8.30

	15
	Climate-induced factors are driving increased migration of farmers to urban areas
	50
	20.80
	80
	33.30
	55
	22.90
	35
	14.60
	20
	8.30

	16
	The prevalence of pest and weed attacks has increased compared to previous years
	65
	27.10
	75
	31.30
	50
	20.80
	30
	12.50
	20
	8.30

	17
	Livestock rearing is becoming more vulnerable due to climate variability
	60
	25.00
	85
	35.40
	40
	16.70
	30
	12.50
	25
	10.40

	18
	Changing climate patterns have disrupted traditional livelihood strategies among farmers 
	75
	31.30
	70
	29.20
	40
	16.70
	30
	12.50
	25
	10.40

	19
	Environmental temperatures fluctuations are becoming more noticeable
	20
	8.30
	30
	12.50
	50
	20.80
	90
	37.50
	50
	20.80

	20
	Excessive chemical usage is linked to climate related changes in agricultural productivity 
	25
	10.40
	35
	14.60
	45
	18.80
	80
	33.30
	55
	22.90

	21
	Farmers express growing concerns over declining water resources due to climate change 
	90
	37.50
	80
	33.30
	30
	12.50
	20
	8.30
	20
	8.30

	22
	Traditional farming practices are becoming less effective amid changing climate conditions
	80
	33.30
	70
	29.20
	50
	20.80
	20
	8.30
	20
	8.30

	23
	Heat waves have become more prevalent in recent years due to climate change
	70
	29.20
	70
	29.20
	50
	20.80
	30
	12.50
	20
	8.30

	24
	Environmental temperatures fluctuations are becoming more noticeable
	50
	20.80
	85
	35.40
	45
	18.80
	35
	14.60
	25
	10.40


Responses were recorded on a five-point continuum: Strongly Agree (5), Agree (4), Undecided (3), Disagree (2) and Strongly Disagree (1). Scores ranged from 24 to 120 and were classified into low, medium and high perception categories.
The final statements were administered to the farmers on a five-point continuum viz., Strongly Agree (SA), Agree (A), Undecided (UD), Disagree (D), and Strongly Disagree (SD) with a weightage of 5,4,3,2 and 1 for positive statements and reverse scoring system for negative statements. The overall possible maximum and minimum score ranged from 120 to 24. 
1. Several factors influence farmers’ perception of climate change, including their past experience, the information they receive, and the cultural and geographic setting in which they live. 

2. The results presented in Table 1, reveal that the majority of respondents perceived climate change as a significant threat to agriculture and allied activities. Approximately (58.00%) of respondents agreed or strongly agreed that agriculture has become increasingly vulnerable due to climate change, reflecting global studies highlighting agriculture as one of the most climate-sensitive sectors (IPCC, 2021). Moreover, (54.20%) of respondents agreed that uncertainty in rainfall patterns adversely affects crop production. This resonates with studies by Singh (2015), which have demonstrated erratic rainfall to be a critical factor disrupting traditional cropping practices. This may be due to long experience of farmers in farming due to which they know the criticality of weather factors in agriculture. Furthermore, the perception of the farmers to climate change is influenced by the information they receive on various aspects of crop and farm management. 

3. Extreme weather events, including drought and floods, were identified by (62.50%) of respondents as becoming increasingly frequent, regarding the increased incidence and intensity of extreme events impacting agriculture in semi-arid regions. Nearly (58.00%) also noted changes in cropping seasons and practices, making it challenging to determine appropriate sowing and harvesting timings. About (58.00%) indicated that climate change directly influences farm profitability, which aligns with observations by Kumar et al. (2020), highlighting economic vulnerability arising from climate-induced yield variability. 
4. Respondents also perceived increasing occurrences of drought (54.20%) and hailstorms (56.30%) during recent years, as evidenced in research by Rao et al. (2020), documenting increased climate-induced risk in agriculture.

5. The majority of respondents (60.50%) observed higher incidences of invasive weed species and pests, which linked altered climatic conditions to increased pest and weed proliferation. Importantly, (54.10%) of respondents indicated that climate change compels farmers to migrate to urban areas, highlighting climate-induced migration from rural to urban regions as a growing socio-economic issue. Furthermore, respondents perceived livestock rearing (60.40%) and overall livelihood patterns (60.50%) as increasingly vulnerable, confirming insights from FAO (2020), which documented significant disruptions in livestock systems and rural livelihoods globally due to climate-related stresses.

6. Notably, a majority disagreed (58.30%) with the statement regarding the decrease in environmental temperature, reinforcing their perception of warming trends documented globally (IPCC, 2021). 

3.2 Distribution of Farmers by Perception Level

Table 2: Distribution of respondents based on farmers’ perception of climate change                                                                                                                (n=240)
	S. No.
	Category
	Frequency
	Percentage

	1
	Low level of Perception (24-60)
	60
	25.00

	2
	Medium level of Perception (61-90)
	100
	41.66

	3
	High level of Perception (91-120)
	80
	33.33

	Total
	240
	100


Table 2, highlights the distribution of 240 farmers based on their perception of climate change. Most of farmers (41.66%) exhibit a medium level of perception (scores 61-90), indicating a moderate understanding or concern about climate change risks. A smaller proportion, (33.33%), demonstrate a high level of perception (scores 91-120), suggesting advanced awareness and recognition of climate risks. Meanwhile, (25.00%) of the farmers fall into the low perception category (scores 24-60), reflecting limited awareness or understanding of the potential impacts of climate change. This distribution underscores variability in farmers’ awareness and concern levels, potentially influenced by education, exposure to information, and personal experiences with climate impacts.
The agricultural sector has become increasingly vulnerable due to the adverse effects of climate change. Rising environmental temperatures have disrupted traditional farming practices, adversely affecting crop growth and productivity. Uncertainty in rainfall patterns, such as uneven distribution, late onset, and early withdrawal of monsoons, has further complicated sowing and harvesting schedules. This unpredictability has forced farmers to adapt, but these adaptations often remain inadequate in mitigating the impact on crop production.

Farmers are also facing more frequent extreme weather events, such as droughts, floods, and hailstorms. These events severely damage crops during critical growing periods and lead to significant economic losses. Additionally, prolonged dry spells and extreme heatwaves are becoming common, worsening water scarcity and affecting soil fertility. Farmers have also observed an increase in the incidence of pests and weeds, which adds to the challenges of managing crops and increases input costs.

The impact of climate change extends beyond crops, affecting livestock rearing and water resources. Many farmers report declining availability of water, further limiting their agricultural activities. These conditions have led to reduced farm profitability and forced some farmers to migrate to urban areas in search of alternative livelihoods. The shifts in livelihood patterns highlight the broader socio-economic consequences of climate change.

Farmers’ heightened perception of risk emphasizes the urgency of addressing these challenges. While some farmers do not attribute climate change to excessive chemical use, its indirect impact on soil health and water quality is undeniable. To ensure the sustainability of agricultural livelihoods, there is a pressing need to implement climate-resilient practices, such as promoting adaptive cropping systems, enhancing water management, and improving access to climate-related information. These measures can help mitigate the risks and secure the future of farming in the face of climate change. These results are similar with studies of Anjali chunera (2019).
3.3 Socio-Economic Determinants of Perception
Education, scientific orientation, training exposure, mass media exposure and decision-making ability were positively associated with perception, while age and farming experience showed a negative relationship. This implies that younger and better-informed farmers exhibit higher climate awareness.
4. Conclusion

The study revealed that most farmers in dryland Telangana possess moderate to high awareness of climate change and its impacts on agriculture, water resources, and rural livelihoods. Farmers widely perceive increasing drought frequency, erratic rainfall, rising temperatures, pest and weed infestation and declining groundwater availability as major climate-related challenges. Perception is significantly shaped by socio-economic and informational factors like education, scientific orientation, training exposure.

Strengthening extension networks, promoting climate-focused training and ensuring timely access to climate advisories are crucial to enhance adaptive capacity and build resilience among dryland farmers.
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