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Abstract 

The effects of climate change on numerous aspects of society and the economy have recently become a significant problem. 

Rising mean temperatures and higher CO2 emissions are serious global concerns, and India is particularly affected. Extreme 

weather occurrences severely harm agricultural and related sectors, which has an impact on GDP and raises inflationary 

pressure. The loss of humans is increasing due to extreme weather conditions. More stress is being put on the fisheries sector 

and those who depend on it as a result of rising sea levels and declining fishing resources. The right adaptation and mitigation 

plans must be developed and put into place at the local level at this time. 
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1. Introduction 

One of the most important worldwide issues at the moment is climate change. The numerous strategies and 

initiatives to lessen the negative effects of climate change have been considered by nations all over the world. 

Long-term changes in temperatures and weather patterns are a clear definition of climate change. Climate change 

is primarily brought on by global warming, which was exacerbated by rising atmospheric levels of carbon dioxide 

(CO2) and other air pollutants. Since the 1800s, burning fossil fuels such as coal, oil, and gas has been the primary 

cause of climate change, contributing the most to the problem with over 75% of the world's greenhouse gas 

emissions and almost 90% of all carbon dioxide emissions (Climate Action, United Nations).  

It is human activity, particularly the combustion of fossil fuels, that has been responsible for the planet's climate 

system's long term warming since the pre industrial era (between 1850 and 1900) (Global Climate Change, 

NASA). The impact of climate change is multifaceted, according to UNFCCC 1992, and it negatively impacts 

humans, animals, the maritime industry, agriculture, and other sectors. Drought, flood, and other natural 

calamities are brought on by the occurrence of extreme weather conditions with excessive precipitation and rising 

temperatures, which influence all facets of society both directly and indirectly. Due to the irrational weather 

events, the weather dependent agriculture sector is facing more severe conditions. Because of the human induced 

climate change, the entire planet is presently undergoing these scenarios. The whole world is working very hard 

to mitigate the harmful effects of climate change.  

2. Objectives and methods 

This paper is based on the secondary data. After reviewing the relevant literatures, the discussions exploring 

significant aspects, such as major climate change indicators, impact of climate change in Indian agriculture and 

climate change and Indian fisheries sector. This paper applied essential statistical tools for better understanding. 

3. Review of Literature 

According to the IPCC's 6th Assessment report, the global surface temperature would continue to rise until the 

middle of the century under all possible emission scenarios. Without significant reductions in carbon dioxide and 

other greenhouse gas emissions during the next few decades, the 1.5°C and 2°C global warming thresholds will 

be exceeded throughout the 21st century. By the end of the century, rural Indians' life expectancy will significantly 

decline due to weather extremes and a significant increase in hot days (Robin Burgess et al. 2017). Since the 
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1950s, there has been a noticeable increase in surface temperature over the Indian subcontinent, primarily as a 

result of a decline in monsoon precipitation and soil moisture (M. V. S Ramarao et al., 2015). Due to climate 

change, there will be more intense rainfall and greater temperatures, which will be bad for agriculture and the 

soil's components (Ram R. L., C. Maji and B.B.Bindroo, 2016).  

The climate change affects food security, livestock production which are closely linked with crop production 

(Pratap S. Birthal et al. 2014), induce yield shocks result in a decline of India’s GDP (Raymond Guiteras, 2009, 

Kavi Kumar K. S. and Jyoti Parikh, 2001). The weather extremes will affect vulnerable to the overall crops (R. 

K. Mall et al., 2006), and its significant impacts in the water and soil components will adversely affect the 

agricultural production (P.K. Aggarwal, 2003). 

 In central and southern India in particular, the output of rabi crops like wheat may be more severely impacted. 

Long-term climate fluctuation, insect incidence, and pest virulence may make kharif agriculture riskier (P.K. 

Aggarwal 2003 & R. K. Mall et al. 2006). Marine ecosystems are also vulnerable to the impacts of climate change 

since they already face myriad stresses, including overharvesting and habitat destruction from commercial 

fisheries, coastal development, and pollution (UNEP,2007). 

 According to the Government of India's National Action Plan on Climate Change, decreasing milk production 

from dairy cows and a decline in fish breeding, migration, and harvests are among the primary effects of climate 

change on agriculture and related industries. Coasts are very likely to be exposed to increasing risks, including 

coastal erosion, due to climate change and sea-level rise (UNFCCC,2011). The widespread surface sea level 

temperature increases across the Indian Ocean over the last 4 decades (Gae¨l Alory, Susan Wijffels, and Gary 

Meyers, 2007). The sea level has risen almost everywhere since 1993(WMO, 2022), ocean acidification is an 

emerging issue with potential for major impacts in coastal areas (UNFCCC,2011). Local fisher communities are 
significantly impacted by climate change (Sachin Pavithran et al. (2015), hence the communities must be involved 

in plans for climate change adaptation and mitigation. To do this, they must raise their awareness of the many 

components of climate change (R. Geetha et al., 2017). 

4.  Analysis and discussions 

The biosphere, geosphere, and atmosphere are all directly and indirectly impacted by the climate change at 

different levels. UK Met Office observed that warmer land and air, warmer oceans, melting glaciers and sea ice, 

higher sea levels, ocean acidification, and more extreme weather are the results of impacts of climate change. 

Biodiversity is being negatively affected by climate change on a variety of levels. Due to changes in the pattern 

of rainfall, heat waves, etc., vital crops' production and growth are under stress. The usual existence of all flora 

and fauna is currently a surprise as a result of the weather changes that have been disturbing various ecosystems. 

Intense dangers to the biosphere and geosphere are being posed by frequent droughts, floods, heat waves, storms, 

rising sea levels, melting glaciers, etc. As a result, human and animal lives are in grave danger.  

4.1 Climate change and environment 

The increased level of carbon dioxide (CO2) and other air pollutants like methane in the atmosphere caused to 

global warming and its impact is considered as Green House Gas (GHG) effect.  Carbon dioxide (CO2) produced 

by human activities is the largest contributor to global warming. United Nations observed that the earth is now 

about 1.1°C warmer than it was in the late 1800s due to the increasing level of GHG emissions. The last decade 

(2011-2020) was identified as the warmest on record. In the last three decades data of CO2 emissions shows that 

an alarming level of increase. In 1990, 20.63 million kt CO2 emission has been observed globally. Within three 

decades it has been increased as 34.34 million kt CO2 (Figure-1). 
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Figure-1: Global CO2 Emissions (kt) in million-Last three decades 

Source: World Bank, https://data.worldbank.org/indicator/EN.ATM.CO2E.KT  

 

The emissions causing climate change can be reduced by switching energy systems from fossil fuels to renewables 

like solar or wind. According to the latest Climate Change Performance Index-2023 Report1,  India is among one 

of the top performers in the index. India receives high rating for its GHG emissions and energy use, and a medium 

for its climate policy and renewable energy. India is on track to reach its 2030 emissions goals (compatible with 

a well-below 2°C scenario). The country's primary energy supply comes from thermal sources. To reduce carbon 

emissions, the reliance on thermal power must be reduced and renewable energy sources must be encouraged. 

India could be severely impacted by the climatic changes such as sea level rise, shifting of monsoon, severe storms 

and flooding, more drought, and extreme water stress. Recent floods and cyclones caused by climate change have 

had a significant impact on people's health and wellbeing as well as destroyed crops, property, and infrastructure. 

The overall socioeconomic progress is hindered by all of these effects. Extreme weather events and cyclones are 

frequent in today's world. Whether it is the summer or the rainy season, people are stressed out because of the 

harsh weather conditions. Many different calamities, such as storms, heat waves, and droughts, are getting worse 

as a result of rising temperatures, which are also changing the monsoon pattern. Figure -2 demonstrates an upward 

trend in India's mean temperature over the past century (lowest registered as 23.49 in 1917 and highest of 25.42 

registered in 2009). 

 

                                                             
1 The most recent assessment on the Climate Change Performance Index, which is created by German Watch, New Climate Institute, 

and Climate Action Network, is released in November 2022. According to the research, India can meet its objective because its per-

capita GHG emissions are lower. The United States (16.6 t per person) and Canada (17.9 t per person) are among the nations with the 

highest per capita emissions, whereas India (2.2 t per person) and the Philippines (2.3 t per person) have far lower emissions. Only three 

G20 nations are among the top performers in the CCPI 2023, with India ranking eighth, the United Kingdom ranking eleventh, and 

Germany placing sixteenth. 

20.63 21.65
23.45

27.41

31.04
33.00 34.34

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

1990 1995 2000 2005 2010 2015 2019

CO2 emissions (kt)- in million

http://www.ijnrd.org/
https://data.worldbank.org/indicator/EN.ATM.CO2E.KT


© 2023 IJNRD | Volu.me 8, Issue 1 January 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2301290 International Journal of Novel Research and Development (www.ijnrd.org)  
 

c696 

 

 

Figure-2: Annual Mean Temperature of India 

Source: Climate Change Knowledge Portal, World Bank 

 

Indian Meteorological Department observed that the country's annual mean land surface air temperature for 2021 

was 0.440C warmer than the long-term average based on 1981–2010, making it the fifth warmest year on record 

since 1901. In terms of the decadal averaged annual mean temperature anomaly, the previous decade was also the 

warmest on record. The various sectors of the economy and the population will undoubtedly be negatively 

impacted by weather extremes, whether they take the form of precipitation or hot days. The frequency of disasters 

and the loss of human life is rising as a result of this common event in modern times.  

According to the Centre for Science and Environment, India reported extreme weather occurrences on 242 of the 

273 days between January 1 and September 30, 2022, or more than 88% of the days in nine months (Deccan 

herald 02, Nov.2022). According to the Meteorological Department of the Government of India's records, five 

cyclones formed across the northern Indian Ocean in 2021 alone2. Along with tropical cyclones, different regions 

of the country also saw other types of extreme weather, such as exceptionally heavy rain that caused floods, 

landslides, lightning, and thunderstorms, among other things. In this year alone, there have been about 1750 

recorded deaths as a result of weather extremes (Figure-3). Out of this, 759 death is reported due to heavy rain, 

flood and landslides. 

 

Figure-3: Number of Life Loss in India due to extreme weather events in 2021 

Source: Meteorological Department, Government of India 

 

                                                             
2 Over the north Indian Ocean in 2021, five cyclones formed. The five are as follows: (1) Very Severe Cyclonic Storm YAAS, (2) Very 

Severe Cyclonic Storm TAUKTAE, (3) Severe Cyclonic Storm SHAHEEN (remains of GULAB), (4) Cyclonic Storm GULAB, and (5) 

Cyclonic Storm JAWAD. On top of the Bay of Bengal, three of these cyclones (YAAS, GULAB, and JAWAD) developed and over the 

Arabian Sea, the final two cyclones (TAUKTAE & SHAHEEN) developed (IMD, Government of India, 2021). 
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The figure-3 demonstrates the serious threat facing the nation; it will also have an adverse effect on agriculture 

and other primary sector activities. Weather extremes brought on by climate change have caused damage to the 

nation's croplands, which will also have an effect on river basins and the food security of 63 million people (World 

Bank report,2013). 

4.2 Climate change and agriculture 

One of the key determining variables affecting the future food security on earth will be the influence of climate 

change on agriculture. The obstacles to the development of the agricultural sector as a whole include 

comprehending weather variations over time and modifying management strategies to achieve greater yield. 

Agriculture's sensitivity to climate change is unpredictable because rainfall, temperature, crops and cropping 

methods, soils, and management techniques vary region to region. The inter annual variations in temperature and 

precipitation were significantly greater than the anticipated changes in those variables. Crop losses could rise if 

the expected climate change results in a rise in climate variability. Numerous research has been addressed the 

effects of climate change on agriculture, but there are still significant issues at the field level, such as farmer 

ignorance and obstacles to the adoption of technologies that can be used to mitigate and adapt to climate change. 

The impact of climate change on agriculture may causes a 1.5 percent decline in India's GDP, and by 2030, yields 

of rice and wheat are anticipated to drop by around 6 to 10percent (Down To Earth, 2017). In India, excessive 

rain and flooding have caused damage to 36 million hectares (mha) of agricultural land since 2016 (Down To 

Earth news, 2021). In 2016 the country lost 6.65 mha of land and it reached at peak level of 11.42 mha in 2019 

and 5.04 in 2021(Figure-4). This poses new challenges on food security and the survival of farmers and other 

people who are depended in this sector at great extent. 

 

Figure-4: Cropping area affected by weather events 

Source: Down To Earth, 2021 

 

According to National Institute of Agricultural Economics and Policy Research (NIAP) revealed that the most 

noticeable effects of climate change and variability were changes in the quantity, timing, and distribution of 

rainfall, an increase in minimum and maximum temperatures, a decrease in crop output, and ground water 

depletion. Farm unemployment, declining farm revenue, rural migration, and rising farmer debt were some of the 

main socioeconomic consequences of climate change. 

Recent weather events brought on by climate change have had a significant negative impact not only on 

agriculture but its allied sectors also. The increased heat stress brought on by a rise in temperature could disturb 

dairy animals and possibly have an effect on milk output. Crossbred cattle and buffaloes' growth, puberty, and 

maturation are predicted to be negatively impacted by a temperature increase of 2 to 60C. India loses 1.8 million 

tonnes of milk production each year as a result of climate stresses in various regions of the nation (Ravindra chary 

et. al, 2013). This poses a new threat to the country's food security as well as to rural livelihoods. This crop loss 

condition also contributes to the increase in food commodity prices, which increases inflationary pressure.  The 

price stability in India is already being impacted by the physical effects of climate change.  

The southwest monsoon season, is changing with regard to time and precipitation amounts. The price of food is 

being impacted by crop yields and changing weather, including for staples like potatoes, onions, and tomatoes, 

which make up a significant portion of the Consumer Price Index (Prashant Vaze et al.2022). Meeting domestic 

CPI inflation targets will be challenging as long as the average world temperature rises, as this will put upward 

pressure on food costs and increase volatility around this upward trend. Production may be impacted by additional 

climate-related shocks and strains, which may have an effect on price stability later on. 
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4.3 Climate change and fisheries sector 

The melting of land ice, thermal expansion of sea water, and water exchange with land-based water bodies are all 

effects of ocean warming that affect changes in the Global Mean Sea Level (GMSL). The GMSL increased by 

2.1 mm per year between 1993 and 2002 and by 4.5 mm per year between 2013 and 2021, an increase of a factor 

of two between the periods that was mostly brought on by the accelerated loss of ice mass from the ice sheets 

(WMO 2021). According to the World Meteorological Organization, sea levels are increasing faster along nearly 

the entire Indian coast than the global average. 

The lives and property of fishermen all around the world suffer significant harm from weather extremes. The 

country's fisherfolk are directly affected by a significant rise in sea level, floods, marine erosion and habitat 

change, and cyclones. India is one of the 27 countries in the world, and with a 7,500 km long shoreline and various 

low-lying coastal regions, it is especially susceptible to coastal erosion and flooding (R. Geetha et al. 2017).  

According to UNEP, India is among the countries most at risk from sea level rise. One of the six places in the 

globe from which powerful tropical cyclones develop is the Bay of Bengal. Tropical lakes are susceptible to losing 

deep-water oxygen due to lake warming, which would have a negative impact on their fisheries and biodiversity 

(IPCC 2022). The timing of animal migrations and spawning events for marine and freshwater fish has clearly 

changed around the globe (WMO, 2022). The ability of fisherfolk to cope with climate change depends on a 

variety of socio-economic factors and the availability and distribution of assets, and economic alternatives (FAO, 

2018). 

The capacity to deal with the negative effects of climate change is lower for the fishermen communities since 

they are marginalised in multidimensional socioeconomic dimensions. Most of them still lack adequate housing, 

sanitation, and drinking water facilities, and they rely significantly on marine resources for their survival. The 
existing studies tries to explore the vulnerability of climate change in India, but have paid less attention to the 

ground realities of the vulnerable people (Architesh Panda (2009).  The moment has come to examine the negative 

effects of climate change and the everyday lives of the fishermen who have settled along the Indian coast. Extreme 

weather conditions and increasing sea levels pose a serious threat to the lives of people living along the Indian 

coast and have a detrimental impact on fishery resources. 

5. Summary and findings 

As a result of this analysis the human activity, carbon dioxide (CO2) emission is at an alarming level, which 

contributes to greenhouse gas (GHG) effect and global warming. Climate change brought on by emissions may 

result in extreme weather events like heat waves, sea level rise, monsoon shifts, severe storms and flooding, severe 

drought, and extreme water stress, among other things. The increase in India's average temperature over the past 

century has had a significant impact on weather patterns. Extreme weather-related natural disasters are now 

common, and the nation experiences yearly fatalities as a result. Extreme weather occurrences have resulted in 

the loss of millions of hectares of crop land, which has a negative impact on agriculture and allied sectors and 

may eventually lead to a fall in GDP. Indian agriculture is being negatively impacted by climate change, which 

threatens price stability and inflation. Sea level rise is faster than the global average is an anther concern on Indian 

coast which is imposing severe stress in the fisheries sector and the life of fishermen communities.  

6. Conclusion 

The modern economy and society are facing unprecedented challenges as a result of human-induced global 

warming. The direct and indirect impacts of climate change and weather extremes are visible in various forms of 

natural events globally, which creates more stress on countries that are striving to become developed, like India. 

The surface temperature rise, sea level rise, and losses in the agricultural and fisheries sectors due to extreme 

weather events are now of significant concern. This is high time to formulate appropriate adaptation and 

mitigation plans be developed to address the effects of climate change. Farmers and fishermen are the most 

vulnerable groups; thus, it is very important to spread the wide awareness and mitigation practises among them.  

7. Area for further research 

The agricultural sector is being impacted by climate change in different ways that vary from crop to crop and 

region to region. In order to implement better adaptation and mitigation methods, future research required to focus 

on identifying the most affected regions and crops. There is a scope for analysing weather extremes and its 

influence on price stability in detail in this regard. The vulnerability of fishing communities to climate change has 
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to be studied by exploring ground level realities. Future study must address these issues and other aspects of how 

climate change is affecting people and the economy.  
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