
eISSN 2581-8996 
ONLINE 

INTERNATIONAL JOURNAL OF ADVANCED RESEARCH IN MULTIDISCIPLINARY SCIENCES (IJARMS) 
A BI-ANNUAL, OPEN ACCESS, PEER REVIEWED (REFEREED) JOURNAL 

Volume 08, Issue 01,  January  2025 

 

EISSN 2581-8996  

©IJARMS JOURNAL, 2025     WWW.IJARMS.ORG 19 

 

 Issues and Impacts of the Climate Changes in India: Adaptation Strategies and the 

Future Plans 

Akanksha Singh1 

1Pandit Deendayal Upadhyay Government Degree College, Palahipatti, Varanasi, Uttar Pradesh  

 Received: 20 Jan  2025,  Accepted: 25 Jan 2025,  Published with Peer Reviewed on line: 31 Jan 2025 

 

Abstract 

     The world is becoming increasingly concerned about climate change, and India is especially susceptible 

because of its large population, diversified ecosystems, and growing economy.  

'Climate change moving faster than we are'. So, it has become the planet's greatest developmental problem. 

Its effects on the economy, in particular make it a significant concern for government as well as the 

impoverished. In this article, provide a comprehensive analysis of the major issues related to climate change 

in India, focusing on its impact on human health, plant growth, and the economy. We also discuss the present 

policies and regulations implemented by the government of India and the future plans aimed at mitigating the 

effects of climate change. 

Keywords: Greenhouse gases (GHGs), Human development indicator (HDI), National Action Plan on 

Climate Change (NAPCC) 

Introduction 

The climate change is causing mainly due to the accumulation of greenhouse gases (GHGs) viz., 

• Carbon dioxide (CO2) 

Released innatural, processes like breathing, plant respiration, and volcanic eruptions etc.  

• Methane (CH4) 

Produced naturally through decomposition, but also emitted during the production and transport of 

oil, natural gas, and coal.  

• Nitrous oxide (N2O) 

These are produced through the use of fertilizers, fossil-fuel combustion, biomass burning, and 

nitric-acid production.  

• Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs) and Sulfur hexafluoride (SF6) and 

Nitrogen trifluoride (NF3) 

These are synthetic greenhouse gasesthat are emitted from household, commercial, and industrial 

applications.  

• Surface ozone (O3) 

It results because of air pollution.  

It has emerged as one of the most urgent problems of the present day. Rising sea levels, changed precipitation 

patterns, an increase in the frequency of extreme weather events, and rising global temperatures are its 

consequences.Impact of a 1.50C increase in global temperatures will "disproportionately affect disadvantaged 

and vulnerable populations through food insecurity, higher food prices, and income losses, lost livelihood 

https://www.bbc.co.uk/news/science-environment-45471410
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opportunities, adverse health impacts, and population displacements". It is clear that the world has to 

dramatically reduce emissions by 2050, the solutions for these problems need to be thought about today.  

India confronts significant problems as a result of climate change because of its distinct geographic and 

climatic circumstances.The nation's heavy reliance on agriculture, dense population, and pervasive poverty 

increase its susceptibility to the effects of climate change. India, whose economy is among the fastest 

expanding in the world, must overcome the obstacle of supplying the energy required to support its remarkable 

economic expansion. India is expected to be among the most severely impacted countries due to its large 

population, high levels of poverty, and inequality.  

The HDI is a well-known development indicator that measures a country's progress. It is the geometric mean 

of three normalized indices: Life Expectancy Index (LEI), Education Index (EI) and Income Index (II). 

According to the 2023/24 Human Development Report (HDR) by the United Nations Development 

Programme (UNDP), India's Human Development Index (HDI) value is 0.644, ranking the country 134th out 

of 193 countries. This is an improvement from 2021, when India's HDI value dropped.  

The current article offers a thorough examination of the main concerns surrounding climate change in India, 

with particular attention on how these issues may affect plant growth, public health, and the nation's economy. 

It also addresses current laws and regulations implemented by the Indian government, as well as future efforts 

aimed at mitigating the effects of climate change. The article suggests for enhancing India's climate change 

resistance through sustainable development methods and legislative changes 

2. Issues of Climate Changes 

2.1 Rising Temperatures and Heatwaves 

The increasing average temperature in India is one of the most obvious indicators of climate change. India's 

average temperature has risen by around 0.7°C during the last century, with notable regional differences. 

Heatwaves have become more frequent and intense nationwide, and this tendency has been connected to them. 

For instance, one of the deadliest heatwaves in Indian history struck vast portions of the country in 2015, 

resulting in over 2,000 fatalities.  

The impact of rising temperatures extends to a number of industries, such as public health, energy demand, 

and agriculture. Crop yields may decrease as a result of rising temperatures, especially for crops that are 

sensitive to temperature changes like wheat and rice. Furthermore, there will likely be a large increase in the 

demand for energy, especially for cooling, which will put further strain on the nation's energy supplies. 

2.2 Inconsistent Monsoon Trends 

Country's agricultural and water supplies depend heavily on the monsoon, which has become more 

unpredictable as a result of climate change. The frequency of severe rainfall occurrences has increased, 

despite the fact that India's monsoon rainfall has not demonstrated a continuous rise. These unpredictable 

patterns can cause floods in some areas and droughts in others, which can have a serious impact on lives, 

agriculture, and the availability of water. 

The unpredictable nature of the monsoon has an impact on the economy as well, especially on the 

agriculture industry, which employs a sizable section of the workforce and makes a major contribution to 

India's GDP. Unfavourable monsoon seasons can result in lower agricultural yields, increased food costs, 

and the enhanced rural distress. 

2.3 Rising Sea Levels Due to the Melting of Glaciers 
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Often called the "Third Pole," the Himalayan area is home to some of the greatest glaciers on Earth. The 

Ganges, Brahmaputra, and Indus river systems in India, which provide water for hundreds of millions of 

people, depend on these glaciers for their nourishment. But these glaciers are melting at an alarming rate as a 

result of rising temperatures, which will have long-term effects on water supply as well as changes to river 

flow patterns and the likelihood of glacial lake outburst floods. 

India's coastal areas are seriously threatened by rising sea levels, which are caused by the thermal expansion 

of saltwater and the melting of ice caps. Sea levels surrounding India are estimated to have increased by around 

1.3 mm annually during the previous few decades. Increased floods, coastal erosion, and saltwater intrusion 

into freshwater supplies pose threats to coastal towns due to this rise, which may cause millions of people to 

be displaced and have  

an adverse effect on agriculture and fisheries. 

2.4 The Loss in Biodiversity and Disruption of Ecosystems  

One of the world's most biodiverse nations, India is home to a variety of habitats, such as grasslands, wetlands, 

forests, and coral reefs. However, this biodiversity is seriously threatened by climate change. Changes in 

temperature, precipitation patterns, and extreme weather are causing changes in ecosystems, shifting the 

distribution of species, and raising the danger of extinction for many species. For example, changing 

temperatures and precipitation patterns are causing changes in the species composition of the Western Ghats, 

a hotspot for biodiversity. On a similar vein, coral reefs on the Nicobar and Andaman Islands are under threat 

from ocean acidification and rising sea temperatures, which cause coral bleaching and loss of marine 

biodiversity. 

3. Climate Change's Effects on Health, Plant Growth and Economy  

3.1 Effect on Well-Being of Humans  

There are several effects of climate change on human health in India, impacting mental and physical health. 

Heat exhaustion, heatstroke, and even death are direct health effects of heatwaves that are occurring more 

frequently and intensely. Particularly vulnerable groups include the elderly, kids, and people with underlying 

medical issues. Additionally, the spread of vector-borne illnesses like dengue and malaria is accelerated by 

climate change. The geographic range and seasons of transmission of many illnesses expand due to mosquito 

reproduction, which is facilitated by warmer temperatures and shifting rainfall patterns. Furthermore, the 

rising frequency of catastrophic weather phenomena like cyclones and floods might results into 

water supply contamination that leads to epidemics of diseases like cholera and diarrhoea. 

Air pollution is another serious health problem that is directly related to climate change. 

Burning biomass and fossil fuels releases pollutants like ground- 

level ozone and particulate  matter (PM2.5), which can lead to cardiovascular and respiratory disorders. 

India's cities, in 

particular, frequently rank among the most polluted in the world, contributing to serious  problems with air q

uality. 

Climate change also has an impact on mental health. Depression, anxiety, and other mental health illnesses 

might become more common as a result of  the  stress and  anxiety 

brought  on by extreme weather occurrences, losing one's job being uprooted, and not knowing what the 

future holds. Additionally, the disturbance of society networks and communities as a result of migration 
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brought on by the climate can make these mental health issues worse. 

3.1.1 Climate change is not gender neutral: 

The change will disrupt the natural balance of regional and global ecosystems and encroach on human 

settlements. As a result, vulnerable groups, including the poor, will experience food insecurity, loss of 

livelihood, hardships from environmental degradation, and extreme events like droughts, floods, storms, and 

cyclones. These extreme events will also cause displacement and a host of other potentially devastating 

economic and social consequences. Poor women, in particular, are more vulnerable and will be burdened with 

the responsibility for adaptation despite their negligible contribution to greenhouse gas emissions. Climate 

change and natural disasters like floods, droughts, cyclones, and storms affect women differently and more 

severely because of the roles that men and women play in society. 

3.2 Impacts on Plant Growth and Agriculture 

Agriculture is the main source of income for about half of India's people, making it the nation's economic 

engine. Conversely, however, food security and the productivity of agriculture are gravely endangered by 

climate change. The frequency of extreme weather events, the lengthening of growing seasons, and the growth 

in pests and diseases are only a few of the ways that the changing climate affects plant development.  

 

Plant growth depends on temperature, and many crops have specific temperature requirements that must be 

satisfied for optimal growth and yield. Wheat and rice, which are essential foods in India and are climate-

sensitive crops, may produce less when the temperature rises. Studies reveal that a just 1°C increase in 

temperature might lead to a 6% reduction in wheat yield, so presenting a significant risk to the country's food 

security.  Water availability is another crucial component for plant growth, andas a result of changing 

precipitation patterns brought on by climate change, water supplies are being impacted. Farmers are finding 

it more and more difficult to get the water they need for irrigation due to erratic rainfall, protracted droughts, 

and the depletion of groundwater supplies. Crop failure rates rise as a result, and agricultural productivity 

declines. Agriculture is also threatened by the rising frequency of extreme weather events like cyclones and 

floods. These occurrences have the potential to seriously harm cattle, crops, and agricultural infrastructure, 

resulting in large financial losses for farmers and labourers. 

For instance, millions of people were forced to flee their homes and hundreds of hectares of crops were 

destroyed by the 2019 floods in Bihar and Assam. The location and frequency of diseases and pests are also 

impacted by climate change, which may further lower agricultural production. Increased temperatures and 

modified patterns of precipitation foster the growth of pests like the autumn armyworm, which has seriously 

harmed India's maize harvests. In a similar vein, shifting climatic circumstances may lead to a rise in plant 

diseases like wheat rust and rice blast, which can severely reduce crop production.  

3.3 India's Food Security and Climate Change  

India's food industry produces fewer greenhouse gas emissions than other wealthy nations. The food industry 

in developed nations emits most of its carbon dioxide during the packing and processing stages. Indians want 

their veggies fresh, not packaged. Regardless of their financial situation, Indians often purchase fresh 

vegetables, avoiding or paying as little as possible for packing and refrigeration. In spite of rapid economic 

expansion and a plenty of food supplies, the country housed the greatest number of impoverished and hungry 

individuals globally. Maintaining the food supply is becoming increasingly important.  
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3.3 Impact on the Economy 

The economic impacts of climate change in India are far-reaching, affecting various sectors and exacerbating 

existing vulnerabilities. Agriculture, which contributes around 17% to India’s GDP, is particularly vulnerable 

to climate change, as discussed earlier. Reduced agricultural productivity and increased crop failures due to 

climate change can lead to higher food prices, increased poverty, and rural distress. 

The industrial sector is also affected by climate change, particularly energy production and infrastructure. 

Hydroelectric power generation, for example, is dependent on river flows, which are influenced by 

precipitation patterns and glacial melt. Changes in these factors can lead to reduced power generation capacity, 

affecting the energy security of the country. Similarly, extreme weather events such as cyclones and floods 

can cause significant damage to infrastructure, leading to economic losses and disruption of essential services. 

The tourism industry, which is a significant contributor to India’s economy, is also vulnerable to climate 

change. The country’s diverse landscapes, ranging from the Himalayas to coastal regions, attract millions of 

tourists each year. However, rising temperatures, changing weather patterns, and the degradation of natural 

ecosystems pose a threat to the tourism industry. For example, the shrinking of glaciers in the Himalayas and 

the bleaching of coral reefs in the Andaman and Nicobar Islands can reduce the appeal of these destinations, 

leading to a decline in tourist arrivals and revenue. 

Moreover, climate change can lead to increased costs for businesses due to the need for adaptation measures, 

such as investing in climate-resilient infrastructure and technologies. The increased frequency of extreme 

weather events can also lead to higher insurance costs and reduced availability of credit, particularly for small 

and medium-sized enterprises. The economic impact of climate change is not limited to direct losses; it also 

includes indirect costs, such as the loss of productivity due to health issues, increased energy costs due to 

higher demand for cooling, and the loss of ecosystem services, such as pollination and water purification, 

which are critical for various economic activities. 

4. Current Regulations and Policies 

India has recognized the urgency of addressing climate change and has implemented a range of policies and 

regulations aimed at mitigating its impacts and promoting sustainable development. These policies are 

designed to reduce greenhouse gas emissions, enhance resilience to climate impacts, and promote the use of 

renewable energy. 

4.1 National Action Plan on Climate Change (NAPCC) 

The National Action Plan on Climate Change (NAPCC), launched in 2008, is the cornerstone of India’s 

climate policy. The NAPCC outlines eight national missions, each focusing on a specific aspect of climate 

change mitigation and adaptation: 

1. National Solar Mission: Aims to make India a global leader in solar power 

2. National Mission for Enhanced Energy Efficiency: Focuses on improving energy efficiency in 

various sectors, including industry, transportation, and buildings, to reduce energy consumption and 

emissions. 

3. National Mission on Sustainable Habitat: Aims to promote sustainable urban planning, energy-

efficient buildings, and waste management to reduce the environmental impact of urbanization. 

4. National Water Mission: Focuses on water conservation, management, and equitable distribution. 
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5. National Mission for Sustaining the Himalayan Ecosystem: Aims to protect and conserve the 

Himalayan ecosystem, which is crucial for India’s water resources and biodiversity. 

6. National Mission for a Green India: Focuses on afforestation, reforestation, and the restoration of 

degraded ecosystems to enhance carbon sinks and improve biodiversity. 

7. National Mission for Sustainable Agriculture: Aims to promote climate-resilient agricultural 

practices, such as crop diversification, water-efficient irrigation, and the use of climate-resilient crop 

varieties. 

8. National Mission on Strategic Knowledge for Climate Change: Focuses on strengthening the 

knowledge base for climate change through research, data collection, and capacity building. 

The above goals of NAPCC's could be approached through: 

• Balancing economic growth and development by the use of technologies to adapt  and mitigate greenhouse 

gas emissions 

• Limiting the negative impacts of climate change on the population with the promotion of th sustainable 

development 

• Protecting poor and vulnerable sections of society by Including civil societies and local government 

institutions in programs 

• Welcoming international cooperation for research, development, sharing, and transfer of technologies  

4.2 The Renewable Energy Policies 

India has made significant progress in promoting renewable energy, particularly solar and wind power, as part 

of its strategy to reduce greenhouse gas emissions. India plans to double its refining capacity from 5 million 

barrels per day to 10 million barrels per day by 2030. In April 2023, the government of India issued notification 

of bids for 50 GW of renewable energy capacity annually for the next 5 years, to achieve the target of 500 

GW by 2030. 

4.3 Adapting strategies 

 

• Climate change is not within the capability of one country alone. Hence adaptation strategies by the 

Indian government are more likely to save livelihoods and ensure food security. 

 

• Drip irrigation and water sprinkler approach, mulching and bed plantation, construction of tanks and 

check-dams should be promoted for water harvesting and conservation. 

 

• Forest is a natural carbon sink. A programme for massive tree plantation and control on open grazing 

will help in the regeneration of forests and slow down the process of desertification.  

 

• Agro-forestry is the answer. For instance, trees may fertilise the soil for agricultural crops or may 

provide shade from sun or shelter from wind. Complementary relationship between trees and crops 
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may also be in labour use, especially when the two outputs draw labour resources at different time of 

a year. 

 

• As occurrence of flood is likely to increase in many parts of India, one needs better systems for 

detection and forecasting of floods. 

5. Future Plans and Recommendations 

While India has made significant progress in addressing climate change, there is a need for more 

comprehensive and integrated approaches to tackle the growing challenges. The future plans and 

recommendations include: 

5.1 Increasing Resilience to Climate Change  

By incorporating climate risk assessments into all stages of planning and decision-making, India can improve 

its climate resilience. This entails strengthening disaster preparedness, developing resilient infrastructure that 

can endure the effects of climate change, and upgrading early warning systems for extreme weather 

occurrences. Climate-resilient agricultural techniques, such as crop types resistant to drought, water-efficient 

irrigation systems, and integrated pest control, must also be developed and put into practice. 

 

5.2 Improving Innovation and Research 

In order to create new technologies and methods that can aid in climate change adaptation and mitigation, 

research and innovation expenditures are essential. This includes the creation of sustainable energy 

technology, effective water management systems, and crops that can withstand climate change. Additionally, 

more cooperation between governmental organizations, academic institutions, and the private sector to 

promote innovation and knowledge sharing. 

5.3 Encouraging Sustainable Growth 

Future growth in India must be inclusive and sustainable, with an emphasis on biodiversity preservation, 

natural resource conservation, and greenhouse gas emission reduction. This involves encouraging energy 

efficiency, sustainable land use, and the utilization of renewable energy. Additionally, economic progress 

must be inclusive and beneficial to all facets of society, especially marginalized people. 

5.4 Making International Cooperation Stronger 

International cooperation is necessary to address the global challenge of climate change. India should keep 

participating in international programs like the United Nations Framework Convention on Climate Change 

(UNFCCC) and the Paris Agreement in order to obtain funding and technical assistance for its climate 

initiatives. Furthermore, India can take the lead in encouraging poor nations to take climate action, 

especiallythrough the International Solar Alliance (ISA) and other regional initiatives. 

5.5 Involving People and Spreading the Knowledge and Awareness 

Successful mitigation and adaptation initiatives depend on involving communities and increasing knowledge 

of the effects of climate change and the significance of sustainable behaviour. All facets of society should be 

the focus of education efforts that support biodiversity preservation, sustainable agriculture, and energy 

conservation. Empowering local people to take part in climate decision-making and carry out locally 

suitable adaption strategies is also necessary.  
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6. Conclusion 

India's economy, plant development, and health are all at serious risk from climate change. Although the 

nation has made great strides in tackling these issues through laws and policies, more thorough and integrated 

strategies are required to improve resilience and guarantee sustainable development. India's disaster 

management system is reasonably effective; however it needs more resources to develop further. It has also 

set ambitious targets on renewable energy. 

It is important to remember that India's poor are the group most at risk from climate change. Regretfully, 

climate-sensitive production elements are linked to their assets and means of subsistence. Therefore, in order 

to diversify their sources of income and lessen their vulnerability, more political and administrative attention 

and assistance are required. Targeted investments in disease prevention, nutrition programs, clinics, irrigation, 

rural electrification, rural roads, and other essential projects must be significantly increased. To lessen the 

effects of climate change and ensure a sustainable future for India, it is crucial to strengthen climate resilience, 

encourage research and innovation, and cultivate international cooperation. 
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