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Abstract Climate change has been a major existential threat to humanity, and much-debated 

predictions of its devastating consequences are becoming a reality. The various natural hazards 

and disasters are a cause of grave concern, and there is a need to study these hazards, their 

impact on the society, the nation's economy, and various other vulnerabilities in the future. 

There is a huge gap in understanding the impact of climate change on the society, and it seems 

that we all are living in a state of denial. So, there is a strong need to combine all available data 

in one document to give a holistic view of actual problem. This paper reviewed  the various 

likely vulnerabilities in front of India and how climate change will exacerbate the Natural 

hazards. It will also bring out the likely impacts of climate change on the India's 

economy.Moreover, it’s evident from this review that India’s vulnerability to climate change 

and consequential hazards is greatly amplified because of its socioeconomic, demographic, and 

geographic characteristics and large population, which strain the existing infrastructure. 

Various findings based on review of data is also listed at the end to give the consolidated 

outcomings of the review, which highlight the major threats as heat waves, erratic precipitation, 

cyclones and floods. The paper also highlight how developing countries like India are 

spearheading the drive to decrease the carbon footprint and prevent further impacts on the 

climate. 
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1. INTRODUCTION 

 

India is massive, with some of the world's most diverse ecozones, including Himalayan 

mountains, tropical and temperate forests, vast deserts, a huge coastline, several rivers, vast 

river beds, and wetlands. India is hence a landmass with extremely varied physical 

characteristics and geoclimatic zones, rendering it vulnerable to numerous climate-induced 

calamities, particularly floods, cyclones, storm surges, heat waves, drought, forest fires, etc. 

and unknown pathogen outbreaks(K. Mandal & Dey, 2022). Moreover, it is the most populous 

country in the world, with a meager per capita income of 2321 USD. The increasing population 

and poverty put a tremendous strain on its natural environment, encroaching on the natural 

ecozones balanced on delicate environmental cycles(Gosling and Smart, 2013). Anthropogenic 

activities have resulted into climate change and hence unprecedented increases in temperature 

in India (Arora, 2019). Based on the Environmental Vulnerability Index developed by the 

South Pacific Applied Geoscience Commission (SOPAC) and the United Nations Environment 

Program (UNEP), India is viewed as being extremely vulnerable due to its climate and 

population density. (Pacific Islands Applied Geoscience Commission. (2004). South Pacific 

Applied Geoscience Commission (SOPAC) Annual Report Summary 2003. Pacific Islands 

Applied Geoscience Commission (SOPAC)., n.d.). This unprecedented climate change and 

vulnerable population intruding on the ecozones have intensified the magnitude of natural-

hazard risk and emphasized the need to build climate resilience. Assessing how new climate-

related dangers will be brought about by climate change and taking various measures to better 

manage these risks are all part of improving a nation's climate resilience(Wong-Parodi, 2016) . 

Therefore, there is a desperate need to improve climate resilience in India against Natural -

hazards and reduce the impact of Climate change-induced Natural Disasters. 

This paper will review the various data and research on Climate change,the Risks induced 

by climate change, and the vulnerabilities faced by India. Based on the review, the paper will 

give its findings and recommendations to cope up with this glaring issue. 

 

2. CLIMATE CHANGE IN INDIA: 

 

As per Indian meteorological department data, March 2022 was the warmest in India's 

recorded history, with 33.1°C as the average monthly day temperature surpassing the previous 

highest of March 2010. Between March and April 2022, India and Pakistan had a catastrophic 

heat wave that resulted in at least 90 fatalities, extensive crop losses, and wildfires. (Ripple et 

al., 2022). Moreover,Heat waves are predicted to occur 30 times more frequently as a result of 

climate change in the future.The data from NASA Goddard institute of space sciences, Figure 

1 below shows the weather anomaly compared to 50 years' average March Temperature from 

1880 to 1930as compared with March 2022 mean temperature. 
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Figure 1:Weather anomaly for Mar 2022 as compared to an average of 1951 to 1980 based on  data 

from NASA Goddard institute of space sciences using GHCNv4_ERSSTv5(Lenssen et al., 2019) 

Post-Industrial revolution, the world faced unprecedented climate change, whichenhanced 

the frequency of natural hazards and increased the population's vulnerability. Figure 2 

graphically represents data taken from data.gov.in, indicating an almost 1°C rise in mean 

temperature in India in the last 120 years.  

 

Figure 2: Temperature Variation 1901-2017 in India prepared based on temperature data available 

at data.gov.in-mean temperature India (℃). 

It may be inferred from the mean annual temperature record for India since 1901 (Figure 3) 

that the nation has gotten warmer over time. The average mean temperature between 1901 and 
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1910 was 25.16°C (which is shown as 0 at Y axis), therefore winter, summer and spring have 

progressively gotten warmer with the progress of century. While temperatures in January and 

February in 1911 to 1920 were still 4.6°C below the norm for the period between 1901 to 1910, 

they decreased to 4.3°C on average in 2011 to 2020. While the summer-time temperature varied 

from 1911 to 1920 by 2.6°C, it has recently been 3.1°C higher than the previous average. From 

a 2.0°C divergence in 1911 to 1920 to a 2.7°C divergence just 100 years later, the spring season 

of March to May experienced the greatest dramatic average temperature increase. 

 

Figure 3: Comparison showing average divergence from the mean temperature at the beginning of 

the last Century in India by decade.0 on Y-axis is average of mean temperature from 1901-1910 (first 

decade) in ° C, therefore it is used as a baseline. Source: Indian Met department min of earth sciences 

via MOSPI EnvuStats India Report. (https://www.statista.com/chart/27379/india-temperature-

divergence/) 

World Bank Group Climate Knowledge Portal 

(https://climateknowledgeportal.worldbank.org/) has also developed a Future climate 

information model from 35 available global circulation models (GCMs) used by the 

Intergovernmental Panel on Climate Change (IPCC) 5th Assessment Report Figure4. It 

indicates an average 1°C increase in temperature in the short term for 2020 to 2039 and an 

unprecedented 4°C rise in the long term for 2080 to 2099 as compared to the 1986 to 2005 
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period average. Therefore, the reports and analysis highlight historical and future climate 

changes, which may enhance the natural multi-hazard and therefore risks in India.  

 

 

3. CLIMATE CHANGE-INDUCED RISKS IN INDIA: 

 

As per UNDRR (Office report covering 2000 to 2019), India is the third-worst affected 

country due to natural calamities. In India, 79,732 people lost their lives, and 108 crore people 

were affected by 321 natural disasters from 2000 to 2019(Deroliya et al., 2022). Also, more 

than 100,000 people lost their lives between 1953 and 2018 due to significant flood events, 

which incurred $ 3000 billion in damage to public utilities(O’Brien et al., 2004a) (CWC, 

2019).India is also among the top nations vulnerable to climate change and related 

vulnerabilities. As per the global climate risk index 2019, India is the 7th most vulnerable out 

of 181 countries to the climate change effect (Eckstein, 2018) . Energy research institution 

council on energy, environment, and water claimed that 75% of districts in India are vulnerable 

to cyclones, droughts, floods, and cold waves due to climate change. India was placed in the 

second position in the 'severe risk' nations in the world subjected to environmental and climate 

change hazards in the Global Climate Change and Vulnerability Index. As per Attri, the leading 

natural disasters in India are drought, flood, and tropical cyclones, measured by the number of 

people affected (Attri and Tyagi, 2010). India's vulnerability to climate change and 

consequential hazards is greatly amplified because of its socioeconomic, demographic, and 

geographic characteristics and large population, which strain existing infrastructure. It is more 

enhanced due to cascading effect of climate-related rural-urban migration, and it turns out to 

be a vicious cycle further straining limited resources of the urban areas. Natural disasters like 

urban flooding experainced extensively in Indian cities during monsoons in last couple of years 

is a live example of this phenomenon. 

India has a considerable coastline spreading around 7,516 km, of which about 5,700 km is 

vulnerable to cyclones of different extents and intensities (Kumar et al., 2012) . Around 40% 

Figure 4: Comparison of Historical monthly temperature data with future projections. (Source: World Bank 

Group Climate Knowledge Portalhttps://climateknowledgeportal.worldbank.org). 
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of the overall population resides on India's coastline and therefore is susceptible to the severely 

exposed coastline and related vulnerabilities. Cyclones are considered the most damaging of 

all environmental disasters when viewed in terms of their magnitude, length, and areas of 

devastation. Off-late it has caused much destruction to life and property in these regions. 

Climate change is imposing enormous challenges to the food security and water resources 

of the 1.3 billion population in India, and extreme events are now more frequent(Ray et al., 

2021). India’s agrarian economy may get adversely impacted due to extreme events which may 

alter the  water availability and distribution(Udmale et al., 2014). For instance, a drought event 

in 2016 affected 330 million people, yielding an economic loss of $100 billion (ASSOCHAM 

Report, 2016) in India(Goyal &Surampalli, 2018). Similarly, 268 flood events were reported 

during 1950–2015, affecting 825 million people, and this is a threefold rise in the extreme 

precipitation events during the same period over the central part of India(Roxy et al., 2017). 

Second largest populated and agrarian-based country in the world, India is also the world's 

largest consumer of groundwater. India uses 60 % of groundwater for irrigation(Rodell et al., 

2009). Droughts are expected to become more common in the following decades, and people's 

exposure to water shortages is projected to rise due to population expansion(Dai, 2011). 

Groundwater depletion in India might result in food crop losses of up to 20 % across the country 

and up to 68 % in areas where future groundwater supply is expected to be poor(Roy et al., 

2022). 

Drought has wreaked havoc on India's agricultural, socioeconomic, environmental, and 

financial systems(Saha et al., 2021). Drought has several economic consequences, including 

increased commodity prices, water demand, and credit availability. It also has societal 

consequences, including migration, poverty, lower quality of life, and political tensions; 

environmental consequences include increased pollution, loss of plant diversity, diminished 

subterranean water, and soil erosion. According to recent statistics given by "Drought Early 

Warning System (DEWS)," a real-time drought-monitoring technology, almost a fifth of India's 

geographical area (21.06 %) is experiencing drought-like conditions. 

Therefore, it is paramount to investigate the future variability of extreme weather events 

related to precipitation, as this will provide insight into possible changes in the occurrence and 

magnitude of floods and droughts. This will then guide suitable adaptation strategies and 

disaster mitigation policies. 

These hazards can impact in isolation or as a multi-hazard which is challenging to manage 

due to the paucity of resources and lack of planning. Building climate resilience for worst-case 

scenarios like Multi-Hazards is a significant challenge for India. The key focus should be 

addressing the vulnerabilities which communities may face at the local, state, and national 

levels due to climate change. Climate resilience efforts in a Multi-hazard context must 

encompass social, economic, technological, and political strategies that must be implemented 

at all levels of the community(Birkmann  et al., 2010a  and Birkmann et al., 2010b)  
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Table 1 below will discuss in detail the various risks posed by climate change and its impact 

in India. The review of important research is consolidated in one table for better perspective of 

the impacts. 

Table 1: Risk caused by climate change-related factors 

Factor Impact Paper/Reference 

Temperature 

Rise 

1. 4.4OC Rise by the end of the Century. 

2. 0.7OC Rise in the last Century. 

3. Glacier melting in the Himalayas, which will 

lead to less water availability for water bodies 

downstream 

4.Over 52.7% of India's annual minimum 

temperature indicated warming at 

0.24 °C/decade. 

(Krishnan, et al., 2020;, 

Bapuji Rao et al., 

2014a; Rasul, 2014; 

Ray et al., 2021; 

Yaduvanshi et al., 

2021) 

Drought 1. Drastic national water governance due to 

emergency. 

2. Increase in the number of dry days and dry 

spells. 

3. In the last 85 years, drought-affected areas 

have been increasing in extent, and the drought 

is getting more severe. 

4. High susceptibility of South India to 

decreasing precipitation due to climate change. 

5. Krishna River basin is facing an increase of 

drought area extent of about25 to 31% with the 

increase in the frequency of 5/10 years. 

6. Godavari basin experienced decreased 

precipitation and frequent flooding from 1979 to 

2013. 

(Bhattacharyya et al., 

2015; Briscoe, 2005.; 

Garg and Mishra, 2019; 

Goyal et al.,(2016); A. 

Panda, 2016; Zhang et 

al., 2020) 

IPCC Report. 

 

 

Precipitation 1. Substantial variation in precipitation mainly 

indicated an increase in rainfall.  

2. 34 % increase in rainfall in 35 % of the Indian 

landscape since 1970 

(Bookhagen et al., 

2005; Donat et al., 

2016; Gummadi et al., 

2018) 
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3.The tendency of extreme precipitation would 

significantly rise in the North Sikkim Himalayan 

region between 2006 and 2100. 

Flooding 1. Displacement of 15 lakh people during the 

Kerala floods of 2019 has been the biggest in 

India. 

2. Chennai, in 2015, received 490mm of rainfall 

within a couple of days. 

3. Indian floods account for 52% of all tragedies 

that affect the population as a whole, causing 

63% of material damage and 32% of fatalities in 

what are known as natural disasters. 

4. Annually, an average of 7.500.000 hectares 

area is flooded, and almost 1600 lives are lost. 

5. Urban flooding due to informal settlements 

and strained drainage systems or river bed 

flooding due to encroachments. All factors are 

increasing the vulnerability of the population. 

6. In 2100, the maximum monthly rainfall will 

rise by about 40 to 50 mm, and from then on, the 

areas affected by major flood events will grow 

by up to 122% (0.15 million sq. km). 

Global Report on 

internal displacement-

2019,Kindreny Silvery 

2016, Global Climate 

Risk Index report 2019 

(David Eckstein, n.d.; 

Hallegatte, n.d.; S. C. 

Pal et al., 2022a, 2022b; 

Rajesh & Rajendran, 

2019; Srinivas et al., 

2018) 

Cyclones, 

Storm Surges, 

and coastal 

flooding 

1.12 states and 100 districts under cyclone risk. 

 2. Since 2012, India has experienced 41 

cyclones, of which 28 were considered to be 

severe. 

3. In 2020 alone, the country was hit by five 

super cyclones, severe category cyclones 

Amphan, Nisarga, Nivar, Burevi, and Gati, and 

they lost 115 people and 17,000 livestock. 

4. Tropical cyclones pose a risk to 119 million 

people on average each year, with Bangladesh 

and India estimated to account for nearly 85% of 

all fatalities.  

5. India is considered to be a significant victim 

of climatic disasters, suffering from the highest 

GS Mondal report 

published by NDMA, 

IMD 

(Ahammed and Pandey, 

2021; Eckstein et al., 

2021; Kar et al., 2022; 

Mohapatra et al., 2012; 

Mohapatra et al., 

2022a; Pradeep et al., 

2022; Sam et al., 2020) 

 

https://www.indiatoday.in/india/story/cyclone-amphan-live-tracking-updates-odisha-west-bengal-bangladesh-1679849-2020-05-20
https://www.indiatoday.in/india/story/nisarga-an-exception-why-mumbai-does-not-get-cyclones-1684957-2020-06-03
https://www.indiatoday.in/india/story/cyclone-nivar-storm-tamil-nadu-puducherry-andhra-chennai-hyderabad-imd-weather-rain-news-live-updates-1744137-2020-11-26
https://www.indiatoday.in/india/video/cyclone-burevi-heavy-rain-in-tamil-nadu-kerala-announces-public-holiday-in-5-districts-1746669-2020-12-04
https://www.indiatoday.in/india/story/cyclonic-storm-tamil-nadu-puducherry-gati-low-pressure-bay-of-bengal-intensify-update-1743169-2020-11-23
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recorded global death toll from cyclones and 

floods. 

Sea Level rise 1. Between Pozhiyoor and Anchuthengu on 

India's west coast, there is an average rate of 3.9 

and 3.8 metres per year of shoreline erosion and 

accretion. 

2. Due to the water level increasing, Odisha must 

lose 5 kilometres of land each year. 

(Behera et al., 2023; 

Kulik et al., 2022) 

Heatwaves 1. India may experience unprecedented heat 

waves exceeding the survivability threshold by 

2030-50. 

2. The highest ever recorded temperature of 51°𝐶 

at Phalodi, Rajasthan in India, in May 2016, 

indicates a particular anomaly. 

3. The south-eastern coast, the Indo-Gangetic 

plains, and a few populous areas near major 

cities (Mumbai, Delhi, and Kolkata) have been 

identified as the locations that are the most risky, 

vulnerable, and risk-prone. 

4. Given its location in a tropical or subtropical 

area, India is one of the nations most at risk from 

heatwaves. In the past, some of the most severe 

heat waves were visible in 1998, 2010, and 2015, 

which resulted in the loss of thousands of lives 

and had an impact on infrastructures, agricultural 

methods, and human health. In India, heatwave 

occurrences have become more frequent and 

intense over the past few decades, and this trend 

is expected to continue. 

NDMA, 

Mckinseyglobal 

institute 

(Dubey et al., 2021a; 

Johny and Prasad, 2020; 

Pattanaik et al., 2017; 

Rohini et al., 2019) 

 

Forest fires 

(Fig 5 forest 

fire loop  

indicating the 

relation 

between forest 

fire and global 

warming) 

1. Forest fires are increasing in Asia due to an 

increase in temperature and a reduction in overall 

precipitation. 

2. Record 29,57 fire incidents were recorded in 

the year 2019 

3. Financial loss amounting to Rs 1,110 crore to 

India due to forest fires yearly. 

1. IPCC 2007, 

Globalforestwatch.com, 

Ministry of 

Environment, Forest 

and Climate Change 

(MoEFCC), World 

Bank 

(Chaturvedi et al., 

2011; I K et al., 2011) 
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4. Last 12 months' results (April 2020 to April 

2021) indicate that in the last 12 months, India 

has reported the highest number of fire alerts, 

i.e., 22,457, as compared to other countries, 

which is 2.0% of all fire signals detected globally 

and also it is unprecedented and unusually high 

compared to similar data a decade back. 

Glacial 

melting, 

landslide, lake 

formation, 

Avalanches. 

 

1. On 7th Feb 2021 incident of glacier melt and 

sudden flooding of a Rishi Ganga river in 

Joshimath district in Uttarakhand killed almost 

152 people. Many such incidents raise eyebrows 

about the impact of climate change on the 

Himalayan glaciers. 

2. The data from world weather online clearly 

indicate a 14 to 16 °C max temperature from the 

year 2010 to 2014 and an 18 to 19°C maximum 

temperature from the year 2015 to 2019, which 

is a difference of 3 to 4°C of maximum 

temperature in 5 years cycle (Fig 6). Similarly, 

the minimum temperature increased by 3 to 4 °C 

in the same period. This warming of glacier 

regions is a clear-cut reason for glacier melting 

and landslides. 

(Kothyari et al., 2022) 

Bacterial & 

Viral 

Pathogen 

 

1. The various vector-borne and waterborne 

diseases such as malaria, diarrhea, cholera, 

dengue, and other common prevalent infectious 

diseases are increasing due to the climate change 

effect, which makes the warm and moist 

environment suitable for pathogens and viruses. 

2. The cases of dengue increased in India from 

1998 to 2018 abruptly due to climate change  

3. Spurt in waterborne diarrhea in India due to 

climate change impacts. 

4. Massive dengue outbreaks could result from a 

steady rise in dengue transmission risk brought 

on by climate change in India's Southern, 

Central, and Eastern regions. 

 

(Das et al., 2020; Dhara 

et al., 2013; Kakarla et 

al., 2020; Karuppusamy 

et al., 2021) 
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Figure 5: Forest fire loop  and global warming 

 

Figure 6: Last decade has seen gradual increase in temperature at High Altitude areas like 

Joshimathin India. (worldweatheronline.com) 
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4. SOCIOECONOMIC FACTORS AND CLIMATE CHANGE VULNERABILITIES 

 

Social vulnerability (V), which originated from the natural hazards and geography field and 

is later widely applied to climate change studies, is a function of biophysical exposure (E), 

social structure (S), and adaptive capacity (AC), (V = f (E, S, AC). However, vulnerability 

varies across the region in terms of social structure, economic status, and policymaking and is 

site-specific (Marshall et al., 2013; Berrouet et al., 2019; Karunarathne and Lee, 2020) . 

The impoverished and marginalised part of society in developing nations with natural and 

land-based livelihood is highly vulnerable to climate change(Macchi et al., 2015; Neil Adger, 

1999). These nations are particularly vulnerable because of the pervasive poverty, the lack of 

technical advancement, and the limited means and options available for coping with the 

negative effects of climate change (Mirza, 2003; Nath and Behera, 2011) .India, one of the 

developing nations, has a rural population that relies mostly on agriculture for subsistence and 

a living, with 82% of farmers being small and marginal farmers(Chandramouli, 2011; Thong 

et al., 2022) . Because it ensures food security and generates jobs, agriculture continues to be 

a crucial component of the national economy. With 56% of the total cultivated land being used 

for rain-fed agriculture, Indian agriculture is extremely climate-sensitive(Senapati, 

2020).Numerous biophysical and socioeconomic constraints, including erratic rainfall, poor 

technological input, limited access to power, and sparse farm resources, are associated with 

these rain-fed regions(Thong et al., 2022). 

When most of the focus is on physical vulnerabilities to hazards, socioeconomic 

vulnerabilities are often missed and need emphasis. In India, a developed, economically stable 

district or community has a bettercoping capacity with vulnerabilities than economically 

weaker sections or districts(Anees et al., 2020). If we consider social vulnerability at a national 

level, there is a spatial-temporal pattern with Central and Eastern states more vulnerable as 

compared to Northern and Southern states. It is due to socioeconomic and geographical 

differentiation among states(Yenneti et al., 2016).Moreover, there is a substantial 

socioeconomic effect of climate change on the household livelihood of 

thepopulation(Chakraborty et al., 2020).  

Ten million people experience financial hardship every year as a result of the increasing 

global temperature(David Satterthwaite, n.d.; Reuveny, 2007; Roberts, 2001).On the other 

hand, catastrophes brought on by climate change have already forced 13.45 million people to 

relocate in India. (Mukhopadhyay and Bhattacharya, 2013.; Kabir et al., 2022).According to 

Bhattacharjee's book, indigenous households in India are facing inherent risks as a result of 

climate change and the loss of their source of subsistence. (Mohapatra et al., 2022a). It is widely 

acknowledged that socioeconomic vulnerabilities are brought on by climate-driven severe 

events including cloudbursts, flash floods, landslides, heat waves, hailstorms, cyclones, etc, 

Figure 7. 
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Figure 7: Climate change impact on socio-economic factors. 

In many regions, climate change has reduced human capacity, which is a major contributor 

to the instability of living conditions(Heltberg et al., 2009). Climate susceptibility, reaction 

capability, and recovery capability can all be predicted by variables.The social and ecological 

system places a strong emphasis on the sustainability of the environment's relationship to 

society. Climate change has altered how resources are distributed in the ecosystem, which has 

led to uncertainty on how people, communities, or an entire nation will survive(Brooks et al., 

2005). Figure 8 below explains the various vulnerabilities at individual, community, and 

national levels with personal, socioeconomic, and global factors, respectively. For example, 

gender plays a significant role at the individual level, with women more vulnerable than men 

because of their high dependency on natural resources for their livelihood(Heltberg et al., 2009). 

Natural catastrophes have a severe negative impact on women because of structural injustices 

in women's economic, social, and cultural rights as well as their economic and social 

disadvantages. Water scarcity, flooding, and ineffective water management have a serious 

negative impact on women. Delivering and maintaining outcomes connected to public health 

and well-being will come under even more strain as a result of climate change. According to 

evidence, citizens in developing nations like India will be most affected by changes, especially 
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those who live in vulnerable and marginalised surroundings (Acharya and Porwal, 2020; 

Yardley et al., 2011). 

 

Figure 8: graphical linkage of individual, socio-environmental and national factors that determine 

livelihoods vulnerability 

In contrast to other socioeconomic categories, rural households with structural disadvantages 

suffer the greatest harm (Ghosh and Ghosal, 2020; Yadav et al., 2021). Families engaged in 

subsistence farming or with little access to land are primarily more vulnerable to the negative 

effects of climate change and suffer greater losses (Mohapatra et al., 2022b). A large 

underestimating of poverty is also caused by disregarding climate losses in the agricultural 

sector (Laukkonen et al., 2009). When relative losses to incomes quantify vulnerability, we 

discover that low-income households and those whose primary source of income is subsistence 

farming or agricultural wage work are more at risk. (Masozera et al., 2007; Lioubimtseva and 

Henebry, 2009; Kuran et al., 2020) . 

Globally, by 2050, the consequences of climate change combined with economic reactions 

will cause yields of important crops including maize, rice, wheat, and soybean to be about 11% 

lower. The yield will fall by 25% in comparison to the climate alone. These studies highlight 

the significance of integrating crop, economic, and climate models to comprehend the scope 

and trade-offs of climate change.(Hanjra and Qureshi, 2010; Vermeulen et al., 2012; Popp et 

al., 2014). 

The mostly agriculture-based Indian Economy also suffers dueto the likely reduction of food 

grain production in 10 Indian states in the next few decades.Rice and wheat production in the 

Ganga basin will also be significantly affected(Iizumi et al., 2017; Tai et al., 2014; Tan 

&Shibasaki, 2003). The other economic activities, like marine fisheries in the North East coast 

of India, will be affected due to climate change(Spijkers et al., 2021). Also, pest infestation 

due to climate change will lead to a 15 to 20% reduction in tea yield in North East 
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states(Hasegawa et al., 2018; Roudier et al., 2011). The rising temperature and heat waves will 

also affect the Indian Economy as the mortality cost to the Indian Economy may stand at 4% 

of GDP by 2080. All these factorswill lead to population migration due to socioeconomic 

reasons (Aryal et al., 2016; Black et al., 2011; Cai and Sharma, 2010; Lauria et al., 2018; 

Mishra et al., 2013) .  

Agricultural productivity in a country predominantly depends on the weather. El Nino, 

ENSO, and sub-divisional monsoon rainfall together with the monsoon's performance are all 

factors that affect Indian agricultural production(Bapuji Rao et al., 2014b; Pradhan et al., 

2016).Crop production and productivity during the Kharif and Rabi seasons are strongly 

influenced by the interannual and intraseasonal SW monsoon performance. In addition to 

rainfall, the impact of temperature on regional agricultural productivity is attracting the 

attention of both scientists and policymakers. Increased temperatures had a definite detrimental 

impact on the yields of wheat, maize, and barley around the world (Johnson, 2016; Olesen et 

al., 2011; Peltonen-Sainio et al., 2010). Since 1981, warming has resulted in a cumulative loss 

of these three crops in India of about 40 million tonnes annually(Bapuji Rao et al., 2014b). 

The Indo-Gangetic Plain is the centre of the world's and India's wheat-growing regions. Due 

to variations in temperature, precipitation, and reduced water availability for irrigation, wheat 

output in this area may be impacted(Timsina and Connor, 2001; Wassmann et al., 2009a; 

Yadav et al., 2021). It will cause serious issues with food security on a national and worldwide 

level.Daloz used a regional climate model and a crop model to analyse the direct and indirect 

effects of climate change on the production of wheat in Punjab, Haryana, Uttar Pradesh, and 

Bihar. The direct effects included variations in temperature and precipitation(Daloz et al., 

2021; Mall et al., 2017; O’Brien et al., 2004b; Wassmann et al., 2009b). Depending on the site 

analysed, the research of the direct impact of climate change led to reductions in wheat 

production ranging from 1% to 8%. The indirect impact of climate change on water supply was 

also analysed. Depending on the site being evaluated and the irrigation strategy, the output 

losses in this situation can range from 4% to 36%.   

The highlands' constant climatic change has had a negative impact on water availability, 

biodiversity, ecosystem structure, ecological processes, and natural disasters(Gómez Martín et 

al., 2020).Given the great reliance on natural resources and the prevailing poverty, surviving 

in the hilly terrain is therefore extremely difficult. Additionally, during the past few years, the 

importance of vulnerability and adaptability has frequently been used to clarify the social 

difficulties of climate change, which eventually result in socioeconomic inequalities in society 

(Yenneti et al., 2016). 

Heat waves are excerbated by climate change, which also poses a serious threat to the 

existing population by decreasing their comfort levels and even causing fatalities(Dubey et al., 

2021b). Given how silently it affects our society, the risk from heatwave hazards is crucial. 

Age, gender, and socioeconomic position of the populace, as well as their exposure to and 

susceptibility to heatwave hazards, all play a role in this (Kabisch et al., 2017). Areas with a 
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higher density of people are more vulnerable. The comorbidity, or combination of existing 

medical disorders, such as heart, circulatory, respiratory, and renal diseases, increases the risk 

of death during a heatwave. The sort of structure where a person lives also affects the danger 

of a heatwave(Zuo et al., 2015). For instance, urban buildings are warmer than rural ones, 

increasing the probability of a heatwave there. However, other elements, such having access to 

air conditioning, can lessen the danger in cities. As a result, the demographic composition—

including age, gender distribution, technological development, and economic expansion—will 

determine the danger in the future. Improved technologies and adaption strategies might lessen 

the impact of such a risk. Future age distribution, wealth, the male-female ratio, and other 

factors are difficult to project, but the population and its density are estimated based on a 

number of hypotheses(He et al., 2022) Figure 9. 

 

Figure 9: Climate change, its socioeconomic effects, and consequential vulnerabilities 

A report on the most costly climate-related disasters in the world was released by the UK-

based NGO Christian Aid, and Cyclone "Amphan" came in fourth place with a 13 billion dollar 

financial loss. In May 2020, it mostly tore through the Eastern state of West Bengal, with the 

Sunderbans and the capital city Kolkata being the worst-hit areas(I. Pal et al., 2022). 

India, which has a sizeable heavy labor sector and agrarian farmers, In a path to 4°C rise in 

temperature, it will likely lose equivalent of 437 billion labor work hours annually (Fig 10).If 

greenhouse gas emissions continue to rise as they are now, a warming of this magnitude is to 
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be predicted. 200 billion hours of lost labour are predicted if the world maintains its climate 

objectives and policies, resulting in a temperature of 2 to 3°C. 

According to an early study published in Nature Communications, India currently loses 

roughly 100 billion hours per year of heavy labour owing to heat. However, based on its latest  

study, its estimatehas already more than doubled to 259 billion hours which is 624 billion 

dollars in purchase power parity (PPP)(Parsons et al., 2021). 

 

Figure 10: Global warming will impact Indian labor sector depicted by billion labour hours (b), 

Source nature communications 2021 

Climate change will, directly and indirectly, impact the Indian Economy in the future. The 

various economic effects are enumerated in Table 2 below.  

Table 2: Estimating the economic cost of climate change in India 

Ser 

No 

Paper/Research/Organization The economic cost of climate change 

1 United Nations Development Program Loss of 3.6% daytime working hours in 

2015 due to heat 

2 International labor organization report –

Working on a warm planet 2019 

By 2030, heat stress would cost India 34 

million full-time jobs, with the 

construction and agricultural industries 

suffering the most. 

3 University of Chicago’s climate impact 

lab & Tata center of development 

By 2100, the high temperatures in India 

could cause 1.5 million deaths annually. 

4 Climate risk and response: Physical 

hazards and socioeconomic impacts by 

Mckinsey global institute 2020 

By 2030, India's Gross Domestic Product 

(GDP) could lose an average of 2.5 to 4.5 

percent yearly due to the reduction in 

daylight hours. 



IDRiM (2023) 13 (2)        ISSN: 2185-8322 

DOI10.5595/001c. 92642 

 

 159 

5 Reserve bank of India Annual Report 

2019-20 

1. Increase in the extent of crop area 

damaged due to unseasonal rains and 

heavy floods. 

2. Decline in crop yield due to increase in 

temperature. 

3. Depletion of the water table 

6 Global climate risk index 2020-

Germanwatch 

India suffered an economic loss of almost 

37 billion dollars in 2018 due to climate 

change. 

7 Oxford Economics 90% decline in Indian GDP if current 

environmental policies are not improved 

8 Energy Policy Institute at the University 

of Chicago 

2% drop in factory productivity with every 

1°C Rise in annual temperature in India 

9 Diffenbaugh and Burke, 2019 Global warming caused the Indian 

Economy to be 31% less than it would 

otherwise have been 

10 Bapuji Rao et al., 2014b Across regions, the yield of kharif paddy 

decreased by 411 to 859 kg/ ha for every 

1°C increase in minimum temperature. 

Crop yields will likely be significantly 

impacted by this warming trend, which 

necessitates the creation of effective 

adaptation techniques in order to maintain 

production. 

11 (Singh et al., 2014) Recent research that looked at groundnut 

yields in 2050 using crop simulation 

models found that yields could have 

decreased by up to 25% from 2010 levels. 

12 ODI London based thinktank India may lose 3% of its GDP with a 1°C 

Rise in temperature. With three °C rises in 

temperature, GDP may fall by 10% 

 

 

5. TRANSITION FOR RESILIENCE: 

 

5.1 Changes in India’s Vulnerability Landscape Over the Years: 

Climate change has been the most significant catalyst in changing the vulnerability 

landscape of India. Desertification of farmland, Forest fires impact on settlements, Rising sea 

level and coastal storms, flooding of plains, glacial melts, landslides, changing flora and fauna, 

and increased precipitation have changed the vulnerability maps. The places historically 
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considered suitable for settlements have been affected by climate-related impacts making them 

economically, socially, and physically unavailable for living and leading to migrations(Black 

et al., 2011; Gasper et al., 2011). Climate migrants are displaced due to climate change impacts 

such as sea level rise, floods,landslides, and droughts. This can lead to an increase in the 

number of urban poor and thereby hampering urban development. In 2004-05, National Sample 

Survey Office (NSSO), estimated an increase of 34.4% in the urban poor population from 1973 

to 2004. TheNSSOidentified natural disasters, including floods and droughts, as one of the 

primary reasons for migration in India. 13 per 1,000 migrant households reported natural 

disasters as the reason for migration. Increased sea level rise in theSundarbans, drought in 

central and southern India, and extreme floods in thebasinsof all significant rivers have 

displaced many people(Renaud et al.., 2013).Sedova estimated that approximately 8% of all 

rural-urban moves in India between 2005 and 2012 can be attributed to weather and most of 

them are less educated and are from agricultural background(Sedova and Kalkuhl, 2020) . The 

Census 2011 report emphasises the infrastructural shortcomings in cities. For instance, less 

than 70.6% of urban households had individual water supply connections, and more than 17% 

of urban residents resided in slums(Chandramouli, 2011).The majority of the migrant 

population lives in crowded temporary shelters with limited access to drinking water, sanitation, 

and healthcare facilities due to the cities' insufficient infrastructure. (Ragheb et al., 2016; Raju 

et al., 2021). 

Due to the constantly changing climate, arid and humid regions of India have shown 

extraordinary variance in recent decades. In actuality, the area of the arid region may see a 

slight increase by the end of the twenty-first century, while the humid zone would grow by 

24.28 to 36.09% and the semi-arid and semi-humid zones by 5.52 to 9.74% and 19.94 In-In 

28.52%, respectively, in western province of India (Panda et al., 2023) .Indirectly contributing 

to the loss of biodiversity is the movement of a climate zone towards aridity, which lowers 

available soil moisture, soil fertility, and microorganism activity. Crop output and biodiversity 

would both suffer greatly from transitions. Additionally, the rate of wind and water erosion 

would increase in the section of the rise that is parched and humid. Resource degradation, 

particularly biodiversity loss, may cause scarcities that will cause people to leave their current 

locations(McNeely, 2003). Poverty is a result of environmental degradation in rural areas 

where people directly depend on natural resources for their livelihood. The majority of people 

who live in dry climates are impoverished, but if the region has abundant natural resources, 

they may be able to have prosperous lives. However, as a result of the arid-humid zone 

transition brought on by climate change, the region's topsoil degrades and the groundwater 

level rapidly drops, causing a severe recession in the rural economy and a migration of residents 

to metropolitan regions in search of alternate sources of income. One of the key drivers of rural-

to-urban migration may be the rural economic crisis brought on by climate change(Findlay, 

2011). 

The sixth assessment report of the IPCC warns that global warming poses an existential 

threat to low-lying coastal zones, with deltas being particularly vulnerable to increasing sea 

levels. increasing temperatures, changed rainfall patterns, increasing sea levels, severe erosion, 
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and significant storm surges are all contributing to the human cost of climate change on the 

low-lying, vulnerable islands of Sundarban, where locals have become the first climate 

refugees in the area(Magnan et al., 2022). The river Hughli of Bengal delta has turned into an 

estuary of disappearing islands, while other deltas are sinking due to rising seas. Over the past 

few decades, three nearby islands have sunk, and the largest island, Sagar, is progressively 

sinking as well. This has led to a high number of environmental migrants(Bera et al., 2021; 

Mandal et al., 2019). The negative effects of such occurrences include the loss of land, 

decreased agricultural output, inundation of low-lying coastal areas, and departure of 

individuals looking for work in metropolitan enclaves. These islands, which are home to some 

of the world's poorest people despite having abundant natural resources and biodiversity, are 

particularly vulnerable to climate change, which has a significant impact on key socioeconomic 

indices like productivity, food security, poverty, livelihood, migration, and 

subsistence(Marcinko et al., 2022; Abdullah et al., 2016). 

Evidence already in existence indicates that a number of physical and non-physical issues, 

such as climate change, extreme weather, and technical shortcomings, have had a negative 

impact on agricultural output. (Arora, 2019; Aryal et al., 2016; Chauhan et al., 2014; Peltonen-

Sainio et al., 2010; Vermeulen et al., 2012). Gains in yield are already sluggish due to warming, 

which will also cause more variation over time and space (Daloz et al.., 2021). The Ganges, 

Brahmaputra, and Meghna delta's subsidence rates rose to their highest levels in recent history 

close to Kolkata, where the mean jumped to 8.8 mm/y and the standard deviation to 7.5 

mm/y(Brown & Nicholls, 2015). Approximately 210 square km of landmass have eroded 

between 1969 and 2010, according to a National Centre for Coastal Research (NCCR, 2018) 

research. According to a 2010 study by the WWF, sea levels increased by 2.9 mm/y between 

2009 and 2010, exceeding the mean sea level. As a result, five islands vanished in the last 50 

years and 6,000 families were forced to leave their homes. This region's refugee issue has 

reached a breaking point recently as a result of the accelerated erosion pace. A rapidly 

expanding human population, declining environmental conditions, and the loss of important 

habitats pose increasingly serious issues for the island's coastline region. 

Sagar Island's coastal inhabitants are becoming climate refugees as a result of their growing 

vulnerability to the threats caused by global climate change, high tides, storm surges, and rising 

sea levels. Although some areas of this Island of the subsiding delta have nearly lost their 

struggle with the sea, how the marginal residents are coping with their resilience is one of the 

real examples for policy and decision makers to handle climate change threats.(Bera et al., 

2021).  

The increasing global temperature rate has pushed millions of people into poverty yearly and 

climate-induced natural disasters have already displaced 13.45 million people in India(Ghosh 

and Ghosal, 2020).Due to the effects of climate change and the loss of their means of 

subsistence, rural households in India have been exposed to several risks. 



IDRiM (2023) 13 (2)        ISSN: 2185-8322 

DOI10.5595/001c. 92642 

 

 162 

5.2 Changing Rural-Urban Demographic Pattern Due to Climate Change and Its 

Effects on The Vulnerability of New Urban Settlements: 

With further climate change more areas will become vulnerable due to climate risk and 

economic impacts. This may lead to accelerated exodus of rural vulnerable and economically 

poor population towards urban areas which will clutter and cripple already strained urban 

infrastructure. The effect of climate-related migration of vulnerable populations is highlighted 

by the 2019 Global report on internal displacement published on May 2019 by the internal 

displacement monitoring group, which indicates that India with Philippines and China  

accounted for 60 % of new displacement due to disasters in 2019 with migration in India 

touching 27 lakh from 15 States. Kerala floods displaced the largest population of15 lacks, title 

cyclone in Orissa & Andhra Pradesh 4 lakh, and cyclone Gaza displaced 2.5 lacks in Tamil 

Nadu. It is the highest in South Asia and indicates an increase in climates-related vulnerabilities 

in India. Also, India is among the leaders in the world for rural-urban migration, with 30% of 

fresh urban migrants living in informal or temporary settlements and, which is increasing at a 

rate of 25 % per annum and Delhi, Mumbai and Kolkata  are the world's most density 

population cities(Swerts et al., 2018). Although the Govt of India is taking several steps like 

Pradhan Mantri Awas  Yojana to formalize this temporary & haphazard settlement, the extent 

of migration overwhelms the Government's efforts. The Government must recognize climate 

change and natural disaster-related migration as future challenges and devise appropriate urban 

development policies and programs to accommodate them.  

Loop 2 (Figure 11) indicates how climate changes are causing migration of population due 

to various slow and chronic climate change issues like heat waves, drying up of water resources, 

desertification, drought, and increased intensity and periodicity of natural hazards and also 

losses in livelihood including agriculture, marine fisheries and other economic losses affecting 

population socio-economically. This unplanned and informal settlement, especially in urban 

areas with strained infrastructure and lack of proper planning and policy framework, increases 

the settlements' vulnerability and leads to natural disasters. The most prominent examples have 

been the urban flooding of Kerala, Chennai, and Gurugram in 2019/2020. The factors like 

urban heat islands need to be studied further to analyze their relation with Natural hazards. 

Loop 1 is a specific vulnerability to increasing natural hazards causing disasters, ultimately 

causing losses and migration to safer places. The Loop 2 hazards can be reduced by making 

good policies and managing the settlement with requisite planning at state and district level 

intervention. However, Loop 1 hazards can only be reduced by Global and national level 

intervention as all-climate issues are interlinked at the global level. All national representatives 

shall comply with the commitment made at various climate accords like the Paris agreement. 
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Figure 11: Climate change leading to migration and unplanned urban settlement, thereby 

increasing vulnerability 

 

5.3 Climate Adaptation and Mitigation in India Over the Years 

Climate change effects have been felt in India. According to a report from the United Nations 

Environment Programme (UNEP) from 2022, India's historical cumulative CO2 emissions 

(excluding forestry, land use, and land-use change) are at 3%, while the US and the EU have 

contributed 25% and 17%, respectively, to all fossil CO2 emissions between 1850 and 

2019.India, however, has a very high risk of natural disasters brought on by climate change 

due to its geographic and socioeconomic circumstances.India's efforts to combat climate 

change have been stated in the Planning Commission's Twelfth Five Year Plan, the National 

Action Plan on Climate Change (NAPCC), State Action Plans on Climate Change (SAPCC), 

and other documents. It lists many climate-related policies and initiatives.The Climate Change 

Action Programme, a plan to increase research capacity on climate change and support national 

and subnational climate measures, is the most significant of them. The aforementioned policy 

interventions are supported by additional national policies and strategies, such as the National 

Conservation Act, which encourages energy efficiency and conservation, the National Policy 

for Farmers, which encourages agriculture's sustainable development, the National Electricity 

Policy, which aims to ensure everyone has access to electricity, and the Integrated Energy 

Policy, which encourages the use of renewable energy. There are others that are concerned with 

managing the coast and conserving wildlife. 

If the global mean temperature goes above 1.5°C from the pre-industrial level, the proportion 

of the entire population and urban area that is exposed to consecutive extremes will quickly 
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rise. To lessen susceptibility and maintain the same level of risk at 1.5°C at higher degrees of 

global warming, infrastructure and socioeconomic livelihoods will need to be significantly 

improvedMishra et al., 2022) . 

 

6. INDIA’S COMMITMENT TO CLIMATE CHANGE MITIGATION: 

India is a signatory to the Paris Agreement, and as it is commitments to the agreement, India 

proposed the following Nationally Determined Contributions: 

a) Increase the proportion of non-fossil fuels in total electricity generation capacity to 40%;  

b) Rreduce the economy's emission intensity by 33 to 35% from 2005 levels by 2030 

c) Add 2.5 to 3 billion tonnes of carbon dioxide equivalent in additional forests and tree 

cover. 

India created NAPCC and the Prime Minister’s Council on Climate Change in 2008. 

Subsequently, the states were also asked to follow up and create their respective SAPCCs. In 

addition, India's Disaster Management plan was updated to include considerations concerning 

climate change. In 2014, the Ministry of Environment and Forests was renamed the Ministry 

of Environment, Forests, and Climate Change. 

The National Disaster Management Plan of 2019 was updated to include detailed provisions 

about climate change. The document outlines the management of climate change risk for 

various sectors, such as agriculture, and its effect on wildlife management. Furthermore, it 

stresses capacity building and outlining state and central government guidelines on climate-

related disaster risk reduction. 

These efforts taken by India have been appreciated at the international level. As per the India 

2020 Climate Transparency report, India is the only country on track among the G20 nations 

to meet its climate change mitigation commitments. The Report also says that India's 

Nationally Determined Contributions commitments project it to be compatible with the 

Copenhagen 2-degree goal but still need to be consistent with the  1.5 degree  goal of the Paris 

Agreement. 

India is heavily reliant on fossil fuels, and its emissions have increased by150% from 1990 

to 2016. In terms of renewable energy, renewables made up only 11% of the total energy mix 

in 2018.India's Prime In terms of renewable energy, renewables made up only 11 percent of the 

total energy mix in 2018.India's Prime Minister at UNCAS said that India would increase its 

renewable energy capacity to 450 GW in order to contribute to mitigation in this sector.In order 

to increase the sale of electric and hybrid vehicles and reduce emissions from the automotive 

industry, India approved a $1.4 billion subsidy programme in 2019. India is phasing out 

unnecessary automobiles by putting the Bharat Stage regulations into practise. Furthermore, in 

accordance with the 2018 National Policy on Biofuels, the Government of India seeks to 

promote the use of biofuels in the energy and transportation sectors. These initiatives are a part 
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of a broader approach to climate action, mitigation, and adaptation at the domestic level, 

provided by the NAPCC, which  broadly outlines eight missions against climate change: 

a) National Solar Mission: It aims to make solar competitive with fossil-based energy 

options. By 2030, India aims to create 500 GW of solar energy. India has also initiated 

the International Solar Alliance, an alliance of 122 countries.  

b) National Mission for Enhanced Energy Efficiency: By offering energy incentives, 

such as lower taxes on energy-efficient appliances, it seeks to reduce energy waste in 

pertinent industries. In order to encourage trading of emissions, it also makes an effort 

to develop a carbon trading mechanism. 

c) National Mission on Sustainable Habitat: By enhancing the enforcement of car fuel 

economy standards, waste management, recycling, and other practises, it intends to 

promote energy efficiency as a fundamental element of urban design. It also extends the 

current Energy Conservation Building Code. 

d) National Water Mission:  It seeks to combat the water shortage brought on by climate 

change by reducing water use by 20% through price and other strategies. 

e) National Mission for Sustainable Agriculture: By creating crops that are resistant to 

the effects of the climate, it hopes to aid in agricultural adaptation. The National Initiative 

on Climate-Resilient Agriculture was launched in India. 

f) National Green India Mission:6 million hectares of degraded forest lands are intended 

to be replanted, according to the mission. India wants to increase the amount of forest 

cover from 23% to 33% of its total area. The UN Convention to Combat Desertification 

is ratified by India.  

g) National Mission for Sustaining the Himalayan Ecosystem: The mission's objectives 

are to stop the melting of the Himalayan glaciers and safeguard the region's biodiversity. 

h) National Mission on Strategic Knowledge for Climate Change: A new Climate 

Science Research Fund is also envisioned in the plan, which seeks to better understand 

climate science, implications, and problems. Through venture capital funds, it supports 

private sector activities to create adaptation and mitigation technology. In order to help 

sensitive economic sectors like agriculture, water, sustainable habitat, industry, forestry, 

and energy efficiency, the mission expects improved climate modelling and increased 

international cooperation. 

Further, at the State level, Since the plans and priorities specified in NAPCC require 

resonance at the state level to be effective, the Ministry of Environment, Forest and Climate 

Change (MoEFCC) asked the state governments to create SAPCC in accordance with the 

priorities of NAPCC in 2009. The developed SAPCC highlights the conditions and 

vulnerabilities unique to each state and indicates the strategies and actions necessary for 

sustainable development. To achieve some noticeable outcomes, it is necessary to include and 

win over departments like power, water, agriculture, and renewable energy at different levels. 

The NAPCCs and their missions should be relevant to the state-driven SAPCC process. 
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FINDINGS: 

1. Climate change has caused an almost 1°C rise in the average temperature of India. 

2. Temperature at high altitude areas is increasing at a faster rate. 

3. India is facing an unprecedented increase in climate-exacerbated natural calamities like 

heat waves, erratic precipitation leading to flooding in urban areas and river beds, 

drought, and other natural hazards like cyclones, storm surges, cloud bursts, forest fires, 

and unknown pathogen outbreaks. 

4. India's vulnerability to climate change and consequential hazards is greatly amplified 

because of its socioeconomic, demographic, and geographic characteristics and large 

population, which strain existing infrastructure. It is more enhanced due to cascading 

effect of climate-related rural-urban migration, and it turns out to be a vicious cycle 

further straining limited resources of the urban areas. 

5. The rising temperature and heat waves will also affect the Indian Economy as mortality 

costs to the Indian Economy may stand at 4% of GDP by 2080. All these factors will 

lead to the migration of the population due to socioeconomic reasons. 

6. Climate change has been the most significant catalyst in changing the vulnerability 

landscape of India 

7. The Government must recognize climate change and natural disaster-related migration 

as a future challenge and devise appropriate urban development policies and programs 

to accommodate them. 

8. India has only contributed 3% to historical cumulative CO2 emissions (excluding land 

use, land use change, and forestry), while the US and the EU have contributed 25% and 

17%, respectively, to the total fossil CO2 emissions from 1850 to 2019.. India, however, 

has a very high risk of natural disasters brought on by climate change due to its 

geographic and socioeconomic circumstances. 

9. Only India, a member of the G20, is on track to meet its commitments to reduce global 

warming. 

10. Climate change will impact more vulnerable developing counties like India. It will 

exacerbate the natural hazards, affect the Economy, strain the infrastructure, reduce 

agricultural output, cause diseases, and induce migration, thereby increasing 

vulnerabilities. The various countries should take the lead to prevent further climate 

change by reducing innovative green technologies and carbon footprints. 

11. The percentage of the overall population and metropolitan area that is exposed to 

successive extremes will quickly increase if the global mean temperature rises by more 

than 1.5°C from pre-industrial levels. Increases in infrastructure and socioeconomic 

livelihood will be necessary in order to sustain the same level of risk at 1.5°C of global 

warming while reducing susceptibility. 
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