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Introduction: 

Rural India, the backbone of the nation, is facing an existential challenge: climate change.  

Home to over 60% of the country's population and heavily reliant on agriculture, water 

resources, and a predictable climate, rural communities are particularly vulnerable to erratic 

weather patterns, rising temperatures, and extreme events associated with a warming planet. 

This review delves into the multifaceted impacts of climate change on these vital sectors, 

exploring how declining crop yields, water scarcity, and the spread of diseases threaten the very 
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fabric of rural life. By understanding these challenges, we can identify effective adaptation and 

mitigation strategies, fostering resilience and ensuring a sustainable future for rural India. 

The Perfect Storm: Climate Change and the Vulnerability of Rural India 

Climate change is no longer a distant threat; it's a harsh reality slamming into the heart of rural 

India.  Home to over 60% of the country's population and the cornerstone of its food security, 

these communities are experiencing a "perfect storm" of environmental challenges. Rising 

temperatures, erratic rainfall patterns, and increasingly frequent extreme weather events are 

dismantling traditional ways of life. This article dissects the multifaceted ways climate change 

is impacting agriculture, water resources, health, and livelihoods in rural India. 

A Crumbling Foundation: Agriculture Under Siege 

Agriculture forms the bedrock of rural India's economy.  However, climate change is chipping 

away at this foundation.  Increased temperatures and unpredictable precipitation patterns are 

leading to declining crop yields.  Wheat, rice, and maize, staples for millions, are particularly 

susceptible, with potential yield reductions of up to 10% for each degree Celsius increase in 

temperature.  Warmer temperatures and higher humidity create ideal breeding grounds for pests 

and diseases, further decimating harvests.  Extreme weather events like floods and cyclones 

inflict immediate and devastating losses on crops.  Farmers, struggling to adapt, face a difficult 

choice: adopt costlier climate-resilient crops and technologies, or risk dwindling yields and 

income. 

The Drying Well: Water Scarcity Looms Large 

Water, the lifeblood of agriculture and rural communities, is becoming an increasingly scarce 

resource.  Changes in rainfall patterns and rising evaporation rates due to higher temperatures 

are depleting surface and groundwater reserves.  This scarcity is particularly concerning for 

rain-fed agriculture, which constitutes a significant portion of India's farming sector.  Over-

reliance on groundwater, a desperate attempt to compensate for unreliable surface water 

sources, has led to alarming depletion in states like Punjab, Haryana, and Tamil Nadu.  

Flooding, while seemingly positive, often leads to water contamination with pollutants and 

pathogens, posing health risks.  Rising sea levels in coastal areas exacerbate the problem 

through salinization of groundwater and soil, rendering them unsuitable for agriculture and 

drinking. 

A Growing Threat: Health Concerns on the Rise 

Climate change is not just an environmental issue; it's a public health crisis in the making.  

Rising temperatures lead to heat stress and related illnesses, particularly affecting vulnerable 

populations like outdoor workers, children, and the elderly.  Higher temperatures and increased 
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frequency of extreme weather events are also contributing to the spread of vector-borne 

diseases like malaria and dengue.  Changes in climate can expand the geographical range of 

these diseases, introducing them to previously unaffected areas.  Reduced agricultural 

productivity and food insecurity lead to malnutrition, impacting children's growth and 

weakening their immune systems.  Flooding and water scarcity can trigger outbreaks of water-

borne diseases like cholera and diarrhoea, further jeopardizing health, especially in areas with 

poor sanitation and limited access to clean water. 

A Fragile Livelihood: The Struggle to Survive 

The very foundation of rural livelihoods – agriculture – is under siege by climate change.  

Declining crop yields and livestock productivity directly translate to reduced household 

income.  Adaptation measures, like adopting resilient crops and water-efficient technologies, 

come with additional costs that many farmers simply cannot afford.  This economic strain often 

pushes people towards rural-urban migration in search of better opportunities, leading to urban 

overcrowding and a loss of crucial labour in rural areas.  Seasonal migration, another coping 

mechanism, disrupts family structures and weakens social support systems.  Climate change 

also disrupts market stability for agricultural products, leading to price volatility and further 

economic insecurity for rural households. 

The Road Ahead: Building Resilience for a Sustainable Future 

The challenges posed by climate change to rural India are daunting, but not insurmountable.  

Building resilience requires a multi-pronged approach.  Investments in climate-smart 

agriculture, water management infrastructure, healthcare systems, and livelihood 

diversification are crucial.  Empowering marginalized groups, such as smallholder farmers and 

women, through access to resources and education is essential for ensuring equitable outcomes.  

Raising awareness and promoting behavioural change regarding climate change impacts and 

adaptation measures among rural populations is vital for fostering community resilience.  

Collaboration between policymakers, researchers, civil society organizations, and local 

communities is key to developing and implementing effective solutions. 

In conclusion, climate change presents a complex and multifaceted challenge to rural India.  

By acknowledging the vulnerabilities across agriculture, water resources, health, and 

livelihoods, we can move towards a future where these communities are not just surviving, but 

thriving.  Prioritizing climate resilience and sustainable development is not just an option; it's 

imperative for safeguarding the well-being of current and future generations in rural India. 

Distinctive Effects of Climate Change on Livelihoods, Water Resources, Agriculture, and 

Health 
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1. Farming: These discrepancies in Temperature and Precipitation: 

1.1. Crop Yields: Crop yields are negatively impacted by rising temperatures and shifting 

precipitation patterns. Reduced production may result from crops like wheat and rice being 

especially susceptible to heat stress and variable rainfall. 

1.2. Pest and Disease Proliferation: Increased humidity and warmer temperatures may 

encourage the growth of pests and diseases, which can negatively affect agricultural production 

and health. 

1.3. Crop Phenology: Temperature variations may affect when crops blossom and fruit, 

upsetting established farming cycles and affecting yields. 

1.4. Health Assessment of the Soil: 

Increased rainfall intensity may cause soil erosion, which robs the soil of vital nutrients 

required for agricultural development. Increased temperatures cause evaporation rates to rise, 

which lowers soil moisture levels that are essential for crop development, especially in regions 

of agriculture that get rain. 

1.5. Difficulties in Adaptation: 

Cropping Pattern Shifting: Farmers may need to switch to crop types that are more heat- or 

drought-tolerant, which may come with a lot of transition costs and adaption difficulties. 

Demands for Irrigation: Increasing rainfall pattern unpredictability puts irrigation systems 

under more strain, requiring investments in water-efficient practices and technology. 

2. Water-Resources 

2.1. Patterns belonging to Rainfall: 

Droughts: More frequent and severe droughts cause water shortages that impact agricultural 

irrigation and drinking water sources. 

Floods: Intense and unpredictable rainfall may result in floods, causing infrastructure damage 

and contaminating water sources. 

2.2. Water Accessibility: 

Groundwater Depletion: When surface water supplies are unstable, an excessive dependence 

on groundwater leads to the quick depletion of aquifers, which exacerbates the problem of 

water shortage. 

Surface Water: During dry spells, river flows decrease and reservoirs are smaller, which 

affects the amount of surface water that is available for domestic and agricultural usage. 

2.3. Water Purity: 

Contamination: Floods have the potential to introduce contaminants and diseases into water 

sources, endangering the health of rural residents. 
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Salinization: Increasing sea levels and decreased freshwater flow in coastal regions may cause 

groundwater and soil to become salinized, which decreases the amount of water suitable for 

irrigation and drinking. 

2.4. Diseases Spread by Water: 

Disease Outbreaks: As floods occur more often, outbreaks of water-borne illnesses like 

cholera and diarrhoea may result. These illnesses are made worse by inadequate sanitation and 

restricted access to clean water. 

3. Well-being 

3.1. Illnesses Caused by Heat: Heat Stress: Higher temperatures may cause heat stress and 

heat-related ailments, which are especially harmful to older people living in rural regions, 

children, and outdoor labourers. 

3.2. Vector-Borne Infections: Disease Transmission: Variations in temperature and 

precipitation patterns affect the lifecycle and dispersion of mosquitoes, which in turn affects 

the transmission of illnesses like dengue and malaria. 

3.3. Nutrition and Food Security: Malnutrition: Lower agricultural output has an impact on 

the variety and availability of food, which causes malnutrition and related health problems in 

children, such as stunted development and decreased immunity. 

Food safety is affected by extreme weather events because they may cause supply chain 

disruptions and raise the possibility of food contamination. 

4. livelihoods 

4.1. Sources of Income: 

4.11. Agricultural Income: In rural regions where agriculture is the main source of income, 

declining crop yields and animal production directly affect family earnings. 

4.12. Alternative Livelihoods: The burden that climate change is putting on agriculture 

compels people to look for other sources of income, which often results in low-paying, unstable 

work. 

4.2. Migration: 

The migration of individuals from rural to urban regions in quest of better prospects is a result 

of adverse climatic effects. This migration causes urban overpopulation and the loss of labour 

in rural areas. 

4.21. Seasonal movement: Reliance on seasonal movement too much may cause social 

dynamics and support networks to be affected, as well as family and community cohesiveness. 

4.3. Social Susceptibility: 
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4.31. Marginalised Groups: Due to restricted access to resources, education, and adaptive 

skills, vulnerable groups—such as women, smallholder farmers, and indigenous 

communities—face disproportionate consequences. 

4.32. Building Resilience: Lack of infrastructure, financial limitations, and insufficient 

assistance from governmental and non-governmental organisations often impede efforts to 

create resilience. 

4.4. Financial Stability: 

4.41. Market fluctuations: Changing weather patterns have an impact on agricultural markets' 

stability, which may cause price volatility and financial instability for rural people. 

4.42. Investment Requirements: To increase resilience and maintain livelihoods in the face 

of climate change, there is an increasing need for investments in infrastructure, technology, and 

capacity development. 

4.5. India's Historical Climate Trends 

Over the last century, India has seen substantial trends in temperature, precipitation, and severe 

weather occurrences, all of which are indicative of significant climatic changes. Planning 

adaptive tactics and estimating future climatic scenarios need an understanding of these past 

tendencies. 

5. Trends in Temperature 

5.1. Average Temperature Increase: Between 1901 and 2018, India's average temperature 

increased by around 0.7°C. Recent decades have seen an acceleration in the pace of warming, 

with the last 20 years exhibiting a more pronounced rise than the early 20th century. 

5.2. Heatwaves: Both the frequency and severity of heatwaves have grown, especially in 

India's north and centre. There have been more heatwave days, according to the Indian 

Meteorological Department (IMD), especially in regions like Rajasthan, Punjab, and Uttar 

Pradesh. 

5.3. Seasonal Variation: Compared to summer temperatures, winter temperatures have 

increased more slowly, suggesting a more noticeable warming during the summer. 

6. Trends in Precipitation 

6.1. Monsoon Variability: There has been an increase in the variability of the Indian monsoon, 

which provides between 70 and 90 percent of the nation's yearly rainfall. Extreme weather 

events and regional differences have increased in frequency, even if the total monsoon rainfall 

has not shown a discernible long-term trend. 
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6.2. Severe rainfall Occurrences: The frequency of severe rainfall occurrences has increased. 

While some areas have seen protracted dry spells and droughts, others have seen stronger 

downpours over shorter periods, resulting in floods. 

6.3. Drought Incidences: Droughts are happening more often now, especially in central and 

western India. The amount of water available for industrial, drinking, and agricultural usage is 

impacted by this rainfall unpredictability. 

7. Severe Meteorological Events 

7.1. Cyclones: There has been a noticeable increase in the frequency and strength of cyclones 

in the Arabian Sea and the Bay of Bengal, with the most powerful storms inflicting major 

coastal area damage. 

7.2. Floods: More and more severe flooding disasters have been caused by the increasing 

frequency of excessive rainfall, especially in states like Kerala, Assam, and Bihar. 

7.3. Sea-Level Rise: Rising sea levels in coastal areas cause coastal erosion and raise the 

salinity of freshwater supplies. 

8. Forecasts for Upcoming Climate Situations 

Significant changes are predicted for India under several scenarios of greenhouse gas (GHG) 

emissions by climate models. Planning and putting adaptive measures in place to lessen the 

negative effects of climate change depend on these forecasts. 

8.1.Projections of Temperature 

India's average temperature is predicted to rise by 2-4°C under moderate emission scenarios 

(RCP 4.5) and by 3-6°C under high emission scenarios (RCP 8.5) by the end of the twenty-first 

century. 

8.2.Occurrences of Extreme Temperature: It is anticipated that occurrences of extreme 

temperature, such as heatwaves, would occur more often and with greater severity. The 

number of heatwave days might triple or double by 2100. 

8.3.Regional Variations: Compared to coastal and southern areas, northern and central India 

are expected to see more substantial warming. 

9. Forecasts of precipitation 

9.1. Monsoon Changes: The distribution of monsoon rainfall is predicted to become more 

irregular, with longer dry spells and more intense rainy periods, even if the overall amount may 

rise by 5–10% by the end of the century. 

9.2. Severe Rainfall Events: Severe rainfall events are expected to occur more often, which 

will raise the danger of floods in different regions of the nation. 
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9.3. Seasonal Shifts: Variations in the monsoon season's commencement and withdrawal 

may have an effect on water resource management and agricultural cycles. 

10. Severe Meteorological Events 

10.1. Cyclones: It is anticipated that cyclone intensity will rise, especially for those that 

originate in the Arabian Sea. Communities and infrastructure along the shore are more 

vulnerable as a result of this development. 

10.2. Droughts and Floods: It is anticipated that both droughts and floods will increase in 

frequency and severity, presenting serious difficulties for agriculture, disaster preparation, and 

the management of water resources. 

10.3. Rise in Sea Level: Coastal Impact: Under high emission scenarios, sea levels are 

expected to rise by 0.5 to 1 metre by the end of the century. The relocation of coastal 

populations, salty water intrusion, and coastal erosion will all be made worse by this increase. 

11. Significance for India's Rural Areas 

The agriculture, water resources, health, and livelihoods of rural India will be significantly 

impacted by the anticipated changes in climate. Important ramifications include of: 

11.1. Agricultural Productivity: The adoption of climate-resilient crops and technology 

will be necessary when conventional agricultural methods are challenged by rising 

temperatures and unpredictable rainfall patterns. 

11.2. Water Scarcity: Droughts that occur more often and variations in precipitation will put 

a strain on available water supplies, requiring better water management and conservation 

measures. 

11.3. Health Risks: The spread of vector-borne diseases and heat-related disorders will both 

be made worse by rising temperatures and a rise in the frequency of severe weather events. 

11.4. Economic Stability: Due to their reliance on sectors that are highly vulnerable to 

climate change, rural economies will be more vulnerable to risk, which calls for resilience-

building and diversification strategies. 

12. Effects on Livelihoods, Health, Water Resources, and Agriculture: 

India's rural communities are greatly impacted by climate change in several areas, including 

livelihoods, agriculture, water resources, and health. The interdependence of these effects often 

makes rural populations more vulnerable. 

12.1. Effects on Farming: Variations in Temperature and Precipitation: 

12.11. Lower Crop Yields: Crop yields are adversely affected by increased temperatures and 

unpredictable rainfall patterns. Particularly vulnerable are wheat, rice, and maize, whose 

potential production losses might reach 10% for every degree Celsius rise in temperature. 
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12.12. Pest and Disease Outbreaks: Higher humidity levels and warmer temperatures foster 

an environment that is conducive to the growth of pests and diseases, increasing the likelihood 

of infestation and agricultural losses. 

12.2. Severe Meteorological Events: 

12.21. Floods and Cyclones: substantial weather events like floods and cyclones seriously 

harm crops physically, resulting in substantial yield losses that happen right away. 

12.22. Droughts: Extended dry periods and droughts limit the amount of water available for 

irrigation, which has an especially negative impact on rain-fed agriculture, which accounts for 

a significant amount of India's agricultural industry. 

12.3. Difficulties in Adaptation: 

12.31. Transition to Resilient Crops: A growing number of farmers are using crop types that 

can withstand heat and drought. However making this change may be expensive and needs 

having access to resources, expertise, and seeds. 

12.32. Cropping Pattern Changes: To reduce the risks associated with climate change, 

farmers are changing the times of planting and harvesting as well as the types of crops they 

plant and harvest. However, this typically results in decreased output and revenue. 

13. Effect on Water Resources 

13.1. Scarcity and Availability: 

Reduced Water Availability: The availability of surface and groundwater, which are essential 

for agriculture, cattle husbandry, and drinking, is decreased by altered rainfall patterns and 

elevated evaporation rates brought on by rising temperatures. 

Groundwater Depletion: Because surface water supplies are unstable, an over-dependence on 

groundwater has resulted in considerable depletion, especially in states like Tamil Nadu, 

Punjab, and Haryana. 

13.2. Both quality and contamination 

floods and Water Contamination: Increasing floods may cause pollutants, germs, and sediments 

to contaminate water sources, which can be dangerous to human health. 

Salinization: Groundwater and soils get salinized due to rising sea levels and decreased 

freshwater flow in coastal locations, rendering them unfit for drinking and farming. 

13.3. Strategies for Adaptation: 

Water Efficiency: Using drip and sprinkler systems, among other water-efficient irrigation 

methods, helps maximise water consumption and reduce shortages. 

13.4. Effect on Well-Being: Illnesses Caused by Heat: 
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Heat Stress: As temperatures rise, there is a greater chance of heat-related diseases and stress, 

which mostly affects older people living in rural regions, children, and outdoor labourers. 

Death rates: Increased death rates, particularly in vulnerable groups, have been linked to higher 

temperatures and heat waves. 

13.5. Vector-Borne Infections 

Dengue and malaria: Variations in temperature and precipitation patterns affect the lifecycle 

and distribution of mosquitoes, which a vector for the spread of illnesses like dengue and 

malaria. 

Extension of Disease Zones: Temperature increases have the potential to broaden the 

geographic distribution of vector-borne illnesses, bringing them to previously unaffected 

regions. 

13.6. Nutrition and Food Security: 

Malnutrition: When agricultural output and food availability are reduced, children are more 

likely to experience malnutrition and related health problems such as stunted development and 

decreased immunity. 

13.7. Diseases Spread by Water: 

Cholera and Diarrhoea: Poor sanitation and restricted access to clean water may worsen 

epidemics of water-borne illnesses brought on by increased floods and water shortages. 

13.8. Effects on Earnings: Revenue from Agriculture: 

Income Losses: In rural regions where agriculture is the main source of income, declining crop 

yields and animal production directly affect family earnings. 

Increased Costs: Adaptation strategies come with extra expenses that some farmers may not be 

able to bear, such as using water-efficient technology and robust crop types. 

14. Migration: 

The migration of individuals from rural to urban regions in quest of better prospects is a result 

of adverse climatic effects. This migration causes urban overpopulation and the loss of labour 

in rural areas. 

Seasonal movement: Reliance on seasonal movement too much may cause social dynamics 

and support networks to be affected, as well as family and community cohesiveness. 

15. Financial Stability: 

15.1. Market fluctuations: Changing weather patterns have an impact on agricultural 

markets' stability, which may cause price volatility and financial instability for rural people. 
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15.2. Investment Requirements: To increase resilience and maintain livelihoods in the face 

of climate change, there is an increasing need for investments in infrastructure, technology, and 

capacity development. 

Conclusion: 

In conclusion, the multifaceted impacts of climate change on agriculture, water resources, 

health, and livelihoods in rural India underscore the urgent need for comprehensive and 

integrated strategies to enhance resilience and mitigate vulnerabilities. The interconnected 

nature of these impacts highlights the importance of holistic approaches that address the 

complex interactions between environmental, social, and economic factors. Adaptation and 

mitigation efforts must be tailored to the specific needs and challenges faced by rural 

communities, taking into account local contexts, resources, and capacities. This requires 

collaboration among policymakers, researchers, civil society organizations, and local 

communities to develop and implement effective solutions. 

Investments in climate-smart agriculture, water management infrastructure, healthcare 

systems, and livelihood diversification are essential to build adaptive capacity and promote 

sustainable development in rural India. Additionally, initiatives that empower marginalized 

groups, such as smallholder farmers and women, are crucial for ensuring equitable outcomes 

and inclusive growth. Furthermore, enhancing awareness and promoting behavioural change 

among rural populations regarding climate change impacts and adaptation measures is essential 

for fostering community resilience and adaptive capacity. Ultimately, addressing the impacts 

of climate change in rural India requires concerted efforts at local, national, and international 

levels, guided by the principles of equity, sustainability, and social justice. By prioritizing 

climate resilience and sustainable development, we can ensure a brighter future for rural 

communities and safeguard the well-being of current and future generations. 

References: 

1. Aggarwal, P. K., & Mall, R. K. (2002). Climate change and rice yields in diverse agro-

environments of India. II. Effect of uncertainties in scenarios and crop models on impact assessment. 

Climatic Change, 52(3), 331-343. 

2. Aggarwal, P. K., & Mall, R. K. (2004). Climate change and rice yields in diverse agro-

environments of India. III. Simulation of impacts. Climatic Change, 65(1-2), 121-138. 

3. Aggarwal, P. K., & Mall, R. K. (2007). Climate change and rice yields in diverse agro-

environments of India. IV. Identification of optimum strategies for adaptation. Climatic Change, 81(1), 

39-64. 



Sanyogita Shahi/Afr.J.Bio.Sc. 6(11) (2024)                                                    Page 1833 to 10 
 

4. Balasubramanian, R., Sivamohan, M. V. K., Bala, G., & Jayaraman, M. (2016). Impacts of climate 

change on agricultural yields in the Indian Sundarbans: Implications for food security. Climatic Change, 

135(3-4), 611-624. 

5. Bandyopadhyay, A., Bhadra, A., & Islam, S. (2017). Impact of climate change on agricultural 

productivity in India: Evidence from the last four decades. Ecological Indicators, 78, 161-168. 

6. Bhatia, V. S., & Ravi, V. (2017). Agricultural vulnerability to climate change in a semi-arid region 

of India: Policy implications for sustainable rural livelihoods. Climate and Development, 9(5), 433-447. 

7. Ghosh, S., Mujumdar, M., & Hazra, S. (2017). Impact of climate change on Indian agriculture: A 

review. International Journal of Climate Change Strategies and Management, 9(3), 428-449. 

8. Goyal, M. K., & Kotru, R. (2015). Impact of climate change on agriculture: Evidence from India. 

The Indian Economic Journal, 63(2), 353-366. 

9. Gupta, A. K., Gupta, A., & Acharya, P. (2024). Disaster Risk and Management Under Climate 

Change. Springer. 

10. Gupta, A. K., Nair, S. S., Wajih, S., & Chopde, S. (2013). A model integrating flood disaster 

resilience into developmental plans for adaptation to climate change: a case study from Northern India. 

Disaster Manag, 7(1), 12-22. 

11. Gupta, A. K., Gupta, A., & Acharya, P. (2024). Disaster Risk and Management Under Climate 

Change. Springer. 

12. Gupta, S. K., Deshpande, R. D., & Basak, S. (2017). Impact of climate change on agriculture and 

allied sectors in India. Current Science, 113(3), 480-487. 

13. Harsha Tiwari, Sanyogita Shahi (2021) A Study of Ground Water Contamination In Janjgir 

Champa District of Chhattisgarh, International Journal of Aquatic Science, Vol. 12, Issue 03. 

14. Hodam, S., Srivastava, R., Gupta, A. K., & Awasthi, K. (2023). Integrating Climate Resilience in 

Sectoral Planning: Analysis of India’s Agriculture Disaster Management Plan. In The Palgrave 

Handbook of Socio-ecological Resilience in the Face of Climate Change: Contexts from a Developing 

Country (pp. 481-498). Singapore: Springer Nature Singapore. 

15. Hussain, S., Hussain, E., Saxena, P., Sharma, A., Thathola, P., & Sonwani, S. (2024). Navigating 

the impact of climate change in India: a perspective on climate action (SDG13) and sustainable cities 

and communities (SDG11). Frontiers in Sustainable Cities, 5, 1308684. 

16. Iizumi, T., Sakurai, G., Yokozawa, M., Luo, J. J., Challinor, A. J., & Sakuma, H. (2013). Prediction 

of seasonal climate-induced variations in global food production. Nature Climate Change, 3(10), 904-

908. 

17. Jagtap, S. S., Bhave, S. G., Hatwar, H. R., & Sahu, S. K. (2016). Impact of climate change on 

agriculture and its mitigation strategies. International Journal of Agriculture Sciences, 8(6), 1863-1868. 

18.  Jharna Maiti, Amit Joshi, Sanyogita Shahi (2024) Microplastics and Their Implications for Human 

Health: A Scientific Exploration, African Journal of Biological Sciences, Volume 6, Issue 9, Pages: 



Sanyogita Shahi/Afr.J.Bio.Sc. 6(11) (2024)                                                    Page 1834 to 10 
 

2681-2695, DOI: 10.33472/AFJBS.6.9.2024.2681-2695 

19. Karmakar, S., & Jana, C. (2016). Impact of climate change on agricultural productivity in West 

Bengal, India: Evidence from time series data. International Journal of Climate Change Strategies and 

Management, 8(2), 212-231. 

20. Krishna Kumar Kashyap, Manoj Kumar Ghosh, Sanyogita Shahi, (2022) Contamination of 

Fluoride in Groundwater and its Impact on Human Health in PONDI-UPRODA Block In Korba 

District, Chhattisgarh; Pollution Research, Vol 41(1), Pages: 274-278, DOI: 

http://doi.org/10.53350/PR.2022.v41i01.040  

21. Krishna Kumar Kashyap, Sanyogita Shahi (2021) A Theoretical Approach View On Water And 

Their Chemistry, Elementary Education Online; Vol 20 (Issue 6), ISSN No. 1305-3515. 

22. Kumar, P., & Dutt, V. (2018). Climate change and rice productivity in Indian agriculture: A panel 

data analysis. Climate Change Economics, 9(1), 1850004. 

23. Kumar, V., & Jain, S. K. (2019). Assessment of climate change impacts on crop yields over 

different agro-ecosystems of India. Ecological Indicators, 104, 543-553. 

24. Kumar, V., & Jain, S. K. (2020). Analysis of the spatial pattern of crop yield variability in India 

and its relation to climate. Theoretical and Applied Climatology, 139(3-4), 1689-1708. 

25. Lal, M., & Singh, O. (2017). Impacts of climate change on agriculture in India: Implications for 

adaptation. Journal of the Geological Society of India, 89(5), 527-536. 

26. Lal, R. (2018). Climate change impacts on soil erosion and soil organic carbon in croplands of 

India. Journal of Soil and Water Conservation, 73(5), 535-545. 

27. Mazumdar, S., & Thaker, M. (2019). Impact of climate change on agricultural productivity: 

Empirical evidence from Indian agriculture. Journal of Agricultural and Resource Economics, 44(3), 

472-490. 

28. Nair, S. S., & Sreeja, K. G. (2019). Impact of climate change on Indian agriculture. Agricultural 

Science Digest, 39(2), 84-87. 

29. Pai, D. S., Thapliyal, V., & Kulshrestha, S. M. (2019). Climate change and agriculture: 

Vulnerability, impacts, and adaptation strategies. Journal of Agrometeorology, 21(1), 1-6. 

30. Pandey, V., & Shukla, P. R. (2018). Impacts of climate change on agriculture in India: Implications 

for mitigation. Journal of Sustainable Development, 11(2), 54-65. 

31. Parthasarathy, B., & Palanisami, K. (2016). Impact of climate change on crop yield and food 

security in India. Journal of Agrometeorology, 18(2), 169-177. 

32. Patel, D. P., Kumar, P., & Dileep Kumar, S. (2020). Impact of climate change on agriculture in 

India: An overview. Indian Journal of Soil Conservation, 48(3), 239-244. 

33. Patra, S., Mahapatra, A. K., & Ratha, D. C. (2018). Assessing the impact of climate change on crop 

yield and food security in India: A review. International Journal of Climatology, 38(4), 1871-1889. 

34. Purohit, P., & Choudhury, B. U. (2017). Climate change and Indian agriculture: A review. 

International Journal of Agriculture, Environment and Biotechnology, 10(6), 675-682. 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=q3hC604AAAAJ&sortby=pubdate&citation_for_view=q3hC604AAAAJ:M3ejUd6NZC8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=q3hC604AAAAJ&sortby=pubdate&citation_for_view=q3hC604AAAAJ:M3ejUd6NZC8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=q3hC604AAAAJ&sortby=pubdate&citation_for_view=q3hC604AAAAJ:M3ejUd6NZC8C
http://doi.org/10.53350/PR.2022.v41i01.040


Sanyogita Shahi/Afr.J.Bio.Sc. 6(11) (2024)                                                    Page 1835 to 10 
 

35. Rathore, A., & Poonia, M. P. (2016). Impact of climate change on agriculture: Evidence from 

Punjab, India. Agricultural Economics Research Review, 29(2), 203-214. 

36. Roy, J., De, U. K., & Mukhopadhyay, A. (2017). Impacts of climate change on crop yield and 

production of major food crops: Evidence from the Indian state of West Bengal. Journal of 

Environmental Management, 196, 89-101. 

37. Sahoo, S. K., & Debnath, A. (2017). Impact of climate change on agriculture: Evidence from Indian 

agriculture. Climate Change Economics, 8(1), 1750001. 

 

 


