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ABSTRACT 

A healthy natural environment is the fundamental prerequisite for sustainable human 

development and human survival. The rapid growing population and economic development 

are leading to the environmental degradation in India because of the uncontrolled growth of 

urbanization, industrialization expansion, massive intensification of agriculture and 

destruction of forests. Environmental problems are now affecting the entire world: climate 

change, global warming, hazardous waste, ozone depletion, smog, water pollution, air 

pollution, overpopulation, and rain forest destruction. Globalization has created entirely new 

possibilities for market that the environment only gets serious attention when it is seen to be 

damaging either the economy or public health. The world's growing population, combined 

with unsustainable production and consumption patterns, is putting increasing stress on air, 

land, energy, and other essential resources. Lack of proper strategies to deal with the 

combination of population growth ecosystem health, technology, and access to resources is 

accelerating the problem. In India, climate change has caused tremendous changes in the 

weather patterns across different parts of the country. Extended summers, unpredicted rainfall 

are some of the effects of climate change. If climate change is not seriously considered, the 

consequences will be irreparable. Climate change will affect the environment, economy and 

social welfare of a particular region or country. Some (IPCC, NASA, NAPCC) of the 

research work going on regarding climate change and its impact in India has revealed 

shocking results. The annual monsoon season will lead to severe droughts and floods in 

various parts of India. As India depends on monsoon rains for agriculture, forestry and 

fisheries it has a strong influence for the water based ecosystems. 

 

Introduction  

 The one word or phrase that the entire world is talking about everyday is “Climate 

Change” or “Global Warming”. It is widely reported in television and newspapers talk about 

the negative impacts of climate change. Many countries in the way of economic development 

have given least importance to the environment surrounding them thereby causing ecological 

imbalance which has resulted in the change of weather patterns over a period of time. Climate 
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change also has the exact meaning. It is defined as the change in weather patterns over a 

period of time, can be in number of years to decades and million years. In general, climate 

change is described with respect to a particular region. Sometimes, it can be referred by 

taking the entire Earth into account. In a country like India which is fast growing into a global 

economy, climate change is a major talking point and issue to be dealt with. The causes for 

climate change include both natural and human influences.  

 

Climate change in India 

 In India, climate change has caused tremendous changes in the weather patterns 

across different parts of the country. Extended summers, unpredicted rainfall are some of the 

effects of climate change. If climate change is not seriously considered, the consequences 

will be irreparable. Climate change will affect the environment, economy and social welfare 

of a particular region or country. Some (IPCC, NASA, NAPCC) of the research work going 

on regarding climate change and its impact in India has revealed shocking results. The annual 

monsoon season will lead to severe droughts and floods in various parts of India. As India 

depends on monsoon rains for agriculture, forestry and fisheries it has a strong influence for 

the water based ecosystems. 

 One of the debatable topics is the concept of development and climate change. Does 

development take place at the cost of impacting the environment thereby aiding climate 

change? So India is on the fast track of becoming a global economy and on the other hand 

industrialization and urbanization leads to more greenhouse gas emissions which in turn 

cause climate change mainly impacting the monsoon rains. The changing rainfall patterns 

over the recent years have caused difficulties to farmers who are not able to cultivate crops 

with the deficit rainfall.  

 

How climate change affects in India 

 Precisely at a time when India is confronted with development imperatives, we will 

also be severely impacted by climate change. Like other developing countries, several 

sections of the Indian populace will not be able to buffer themselves from impacts of global 

warming. With close economic ties to natural resources and climate-sensitive sectors such as 

agriculture, water and forestry, India may face a major threat, and require serious adaptive 

capacity to combat climate change. As a developing country, India can little afford the risks 
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and economic back lashes that industrialized nations can. With 27.5% of the population still 

below the poverty line, reducing vulnerability to the impacts of climate change is essential. 

 It is in India’s interest to ensure that the world moves towards a low carbon future. 

Many studies have underscored the nation’s vulnerability to climate change. With changes in 

key climate variables, namely temperature, precipitation and humidity, crucial sectors like 

agriculture and rural development are likely to be affected in a major way. 

 Impacts are already being seen in unprecedented heat waves, cyclones, floods, 

salinisation of the coastline and effects on agriculture, fisheries and health.  

 India is home to a third of the world’s poor, and climate change will hit this section of 

society the hardest. Set to be the most populous nation in the world by 2045, the economic, 

social and ecological price of climate change will be massive.  

  

Impacts of climate change   

 The future impacts of climate change, identified by the Government of India’s 

National Communications (NATCOM) in 2004 include. 

• Decreased snow cover, affecting snow-fed and glacial systems such as the Ganges 

and Bramhaputra 70% of the summer flow of the Ganges comes from meltwater.  

• Erratic monsoon with serious effects on rain-fed agriculture, peninsular rivers, water 

and power supply. 

• Drop in wheat production by 4-5 million tones, with even a 1°C rise in temperature.  

• Rising sea levels causing displacement along one of the most densely populated 

coastlines in the world, threatened freshwater sources and mangrove ecosystems.  

• Increased frequency and intensity of floods. Increased vulnerability of people in 

coastal, arid and semi-arid zones of the country. 

• Studies (NATCOM) indicate that over 50% of India’s forests are likely to experience 

shift in forest types, adversely impacting associated biodiversity, regional climate 

dynamics as well as livelihoods based on forest products.  

 

India’s accelerating emissions 

 Although not an emitter historically, India currently has one of the fastest growing 

economies in the world. With a government target of 8% GDP to achieve developmental 

priorities, a share of one sixth of the global population, and changing consumption patterns, 

India’s emissions are set to increase dramatically. 
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 Growing at an almost breakneck pace, and guzzling coal, gas and oil in large 

quantities, we are today, the fourth largest emitter of greenhouse gases worldwide. Although 

our per-capita emissions are among the lowest in the world, our growth rates imply that the 

past is no predictor of the future. The most recent IPCC report (2011) suggests that India will 

experience the greatest increase in energy and greenhouse gas emissions in the world if it 

sustains a high annual economic growth rate. The International Energy Agency predicts that 

India will become the third largest emitter of greenhouse gases by as early as 2015.  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 India imports large quantities of fossil fuels to meet its energy needs, and the burning 

of fossil fuels alone accounts for 83% of India’s carbon dioxide emissions. Nearly 70% of our 

electricity supply comes from coal. Although India has maintained its clear economic and 

social development imperatives, the governmental recognizes that climate is a serious 

problem. 

 

India on climate change 

India has committed to actively engage in multilateral negotiations in the United 

Nation Frame Convention on Climate Change (UNFCCC) in a ‘positive and forward-looking 

manner’. The government recognizes that ‘global warming will affect us seriously’ but 

maintains that the ‘most important adaptation measure to climate change is development 

itself. This has ensured that India’s position at the UNFCC has stubbornly remained 

‘common but differentiated responsibility’. Under the United Nation Frame Convention on 

Climate Change (UNFCCC) agreement itself, India is not subject to any binding emission 

reduction targets until the year 2012. 
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In spite of this guarded stand, India has ‘declared’ that even as it pursues its social and 

development objectives, it will not allow its per capita emissions to exceed those of 

developed countries. The 11th 5-year plan does make headway in reducing energy intensity 

per unit of Green House Gas (GHG) by 20 percent while boosting cleaner and renewable 

energy. 

In June 2008, the Prime minister released the much awaited National Action Plan on 

Climate Change (NAPCC). The NAPCC outlines a strategy by which India will adapt to 

climate change, while maintaining a high growth rate, protecting poor and vulnerable sections 

of society and achieving national growth objectives.  

 

Environmental Health and Sustainability of Climate Change In India 

A healthy natural environment is the fundamental prerequisite for sustainable human 

development and human survival. The rapid growing population and economic development 

are leading to the environmental degradation in India because of the uncontrolled growth of 

urbanization, industrialization expansion, massive intensification of agriculture and 

destruction of forests. Environmental problems are now affecting the entire world: climate 

change, global warming, hazardous waste, ozone depletion, smog, water pollution, air 

pollution, overpopulation, and rain forest destruction. Globalization has created entirely new 

possibilities for market that the environment only gets serious attention when it is seen to be 

damaging either the economy or public health. The world's growing population, combined 

with unsustainable production and consumption patterns, is putting increasing stress on air, 

land, energy, and other essential resources. Lack of proper strategies to deal with the 

combination of population growth ecosystem health, technology, and access to resources is 

accelerating the problem.  

Climate change does not yet feature prominently within the environmental or 

economic policy agendas of developing countries. Yet evidence shows that some of the most 

adverse effects of climate change will be in developing countries, where populations are most 

vulnerable and least likely to easily adapt to climate change, and that climate change will 

affect the potential for development in these countries. Poverty reduction and sustainable 

development remain core global priorities. A quarter of the population of developing 

countries still lives on less than $1.25 a day. One billion people lack clean drinking water; 1.6 

billion, electricity; and 3 billion, adequate sanitation. A quarter of all developing-country 

children are malnourished. Addressing these needs must remain the priorities both of 
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developing countries and of development aid recognizing that development will get harder, 

not easier, with climate change. Some synergies already exist between climate 

change policies and the sustainable development agenda in developing countries, such as 

energy efficiency, renewable energy, transport and sustainable land-use policies. Despite 

limited attention from policy-makers to date, climate change policies could have significant 

ancillary benefits for the local environment. Future agreements on mitigation and adaptation 

under the convention will need to recognize the diverse situations of developing countries 

with respect to their level of economic development, their vulnerability to climate change and 

their ability to adapt or mitigate.  

The environmental problems in India are growing rapidly. The increasing economic 

development and a rapidly growing population that has taken the country from 300 million  

people in 1947 to more than one billion people today is putting a strain on the environment, 

infrastructure, and the country’s natural resources. Industrial pollution, soil erosion, 

deforestation, rapid industrialization, urbanization, and land degradation are all worsening 

problems. Overexploitation of the country's resources be it land or water and the 

industrialization process has resulted environmental degradation of resources. India's per 

capita carbon dioxide emissions were roughly 3,000 pounds (1,360 kilograms) in 2007, 

according to the study. That's small compared to China and the U.S., with 10,500 pounds 

(4,763 kilograms) and 42,500 pounds (19,278 kilograms) respectively that year. The study 

said that the European Union and Russia also have more emissions than India .India has been 

ranked as seventh most environmentally hazardous country in the world by new ranking 

released recently. The study is based on evaluation of “absolute” environment impact of 179 

countries, whose data was available and has been done by researchers in Harvard, Princeton, 

Adelaide University and University of Singapore an January 12, 2011.  Brazil was found to 

be worst on environmental indicators whereas Singapore was the best. United States was 

rated second worst and China was ranked third.  

The destabilization of our climate threatens more intense heat waves, more severe 

droughts and floods, more destructive storms, and more extensive forest fires. The related 

shifts in rainfall and temperature may jeopardize food production, the Earth's biological 

diversity, and entire ecosystems, as well as human health by expanding the ranges of tropical 

diseases. Unless efforts to curb them are stepped up, carbon emissions will continue to grow 

faster than population over the next 50 years, driving the Earth's climate system into 

unchartered territory. The Inter Governmental Panel on Climate Change (IPCC) estimates 
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that an eventual two-thirds reduction in global emissions is needed to avoid precariously high 

levels of atmospheric carbon dioxide concentrations. 

 Changes in India's climate, stemming from the greenhouse effect, are highly likely to 

damage human health. Food and fresh water supplies will be disrupted, millions of people 

displaced, and disease patterns altered dangerously and unpredictably. Human health could 

be affected by even quite small changes in average mean temperature, and there is the 

prospect of some major diseases flourishing in warmer conditions and of more resistant 

strains of infection emerging. The population in India most vulnerable to the negative impacts 

of global warming are in the lower-income groups, residents of coastal lowlands and islands, 

those living in semi-arid lands, and the urban poor in the squatter settlements, slums and 

shanty-towns of large cities. 

Present strategies for immunization, coping with disease vectors or carriers, providing 

safe drinking water, and improving nutrition are all based on existing climate regimes, 

ecosystems, and sea and solar radiation levels. These are all expected to change, but exactly 

how much cannot be predicted. It is, therefore, virtually impossible to adjust health and 

nutritional strategies to take account of possible climate changes. Humans can adapt to 

moderate changes in temperature and to occasional extremes. But this adaptive capacity is 

relatively low in infants and the elderly; it rises through childhood and adolescence to reach a 

maximum which can be maintained up to about 30 years of age. 

A changing climate would alter the ecosystems of the vectors or agents which carry or 

cause many diseases, whether these are viruses, bacteria, parasites, plants, insects or other 

animals such as mosquitoes and snails. As the weather warms, the boundaries of the tropics 

may extend into the present sub tropics, and parts of temperate areas may become 

subtropical. As air temperatures increase, some diseases will become common in regions 

which once rarely knew them and where there is little natural resistance to them. As a result, 

death rates may also climb significantly.  Changes in temperature, rainfall, humidity and 

storm patterns may affect diseases borne by vectors in two ways. First, they will directly 

affect the vector's reproduction rate, biting rate, and the duration and frequency of human 

exposure. Second, they may modify agricultural systems or plant species, thus changing the 

relationship between host and vector. Diseases contracted from both water and air will also 

spread more readily as ambient temperatures rise.  
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Climate Change Strategies for Sustainable Environment  

Protecting the Atmosphere 

 The atmosphere is under increasing pressure from green house gases, that threaten to 

change the climate and from chemicals that reduce the ozone layer. Governments need to: 

modernize existing power system to gain energy efficiency and develop new and renewable 

energy sources, promote national energy efficiency and emission standards and develop 

efficient, cost-effective, and less polluting mass transit systems. 

 

Combating Deforestation 

Forests have served as a sink for carbon throughout much of human history. In recent 

years, however, the world's forests have become net sources of atmospheric carbon, largely 

due to forest burning and clearing in the tropics. Six months of fires in Asia in 1997 and 1998 

released more carbon than Western Europe emits from fossil fuel burning in an entire year. 

The carbon contribution from this source will likely increase in coming years as the 

burgeoning human population continues to cut down forests. Forests worldwide are 

threatened by uncontrolled degradation and conversion to other uses because of increasing 

human pressure. There is an urgent need to conserve and plant forests in developed and 

developing countries to maintain or restore the ecological balance and to provide for human 

needs. Governments need to work with business, scientists, local community groups, 

indigenous people, and the public to create long-term conservation and management policies 

for every forest region and watershed. 

 

Sustainable Agriculture and Rural Development  

Hunger is already a constant threat to over 800 million people, while the world's 

ability to continue meeting growing demand for food and other agricultural products over the 

long term is uncertain. Soil erosion, salinization, water logging, and loss of soil fertility are 

increasing in all countries. Agriculture has to meet rising needs mainly by increasing 

productivity, because most of the world's best croplands are already in use. At the same time 

further encroachment on land that is only marginally suitable for cultivation must be avoided. 

Sustainable agriculture and rural development will require major adjustments in agricultural, 

environmental, and economic policies in all countries and at the international level. 
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Conservation of Biological Diversity 

The loss of the world's biological diversity continues, mainly from habitat destruction, 

over-harvesting, pollution, of foreign plants and animals (known and exotics). This decline in 

biodiversity is largely caused by human activity and represents a serious threat to our 

development. Develop national strategies to conserve and sustainably use biological diversity 

and to make these strategies part of overall national development efforts. Implement fair 

sharing of the benefits between providers and consumers of biological resources. Protect 

natural habitats Promote the rehabilitation of damaged ecosystems. 

 

Protecting and Managing the Oceans 

Oceans are under increasing environmental stress from pollution over-fishing, and 

degradation of coastlines and coral reefs. About 70 per cent of marine pollution comes from 

sources on land. Countries should commit themselves to control and reduce degradation of 

the marine environment. They should: Build and maintain sewage-treatment systems and 

avoid discharging sewage near shell fisheries, water intakes and bathing areas. Develop land-

use practices that reduce run-off of soil and wastes to rivers and thus to the seas. Use 

environmentally less harmful pesticides and fertilizers. Control and prevent coastal erosion 

and silting due to land uses such as unplanned constriction. 

 

Protecting and Managing Fresh Water 

Rising seas may also disrupt marine habitats land aquatic food chains. Since fish 

constitute 40 per cent of all animal protein consumed by the people of India such a disruption 

of the marine ecosystem would affect the food supplies of many millions of people and 

dramatically increase protein deficiency and malnutrition. Changes in the availability of food 

and water, as well as radical shifts in disease patterns, could initiate large migrations of 

people, exacerbating food shortages, overcrowding, social stress and instability .In many 

parts of the world there is widespread scarcity, gradual destruction, and increased pollution of 

freshwater resources. The causes include the inadequately treated sewage and industrial 

waste, loss of natural water in catchment areas, deforestation and other chemicals into the 

water. The following approaches are key: The way to provide all people with potable water 

and basic sanitation is to adopt the approach "some for all rather than more for some." This 

approach can be achieved through low-cost services built and maintained at the community 

level. Notions need to identify and protect water resources and see that water is used on a 
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sustainable basis. They need effective water pollution prevention and control programmes. 

There is a particular need for appropriate sanitation and waste-disposal technologies for low-

income, high-density cities. Every environmental problem has causes, numerous effects, and 

most importantly, a solution.  Environmental Education for Sustainable Development 

embodies the elements of knowledge, attitude, skills and an orientation that encourages action 

to achieve improved environmental health in the cause of sustainable human development. 

 

Climate Change Effect India’s on Monsoon Season 

 Changes to India’s annual monsoon are expected to result in severe droughts and 

intense flooding in parts of India. Scientists predict that by the end of the century the country 

will experience a 3 to 5UC temperature increase and a 20% rise in all summer monsoon 

rainfall. 

 “In the past when we have seen extremely hot days, we have observed a similar 

circulation anomaly,” Ashfaq said. “These circulation changes decrease moisture flow over 

the land, and we see longer periods without rain, along with hot conditions.” 

 The model shows an eastward shift in monsoon circulation, which would mean more 

rainfall over the Indian Ocean, Bangladesh and Myanmar, and less over India, Nepal and 

Pakistan, Ashfaq said. Less moisture over the land in combination with the ambient dry 

summer air would lead to less moisture in the cloud and reduced rainfall.  

Monsoon moisture flow comes from ocean to land. In the summer, the land warms 

faster than the ocean. This creates a pressure gradient that draws air masses from the ocean to 

the continent, bringing moist air that promotes formation of a large-scale monsoon system. 

Monsoon season, which starts in early June and ends in late September, begins at the 

southeast tip of India and moves northwest to the rest of India and Pakistan. 

The climate model used by the research team accurately recreated the monsoon 

season of past years, and its future projections are consistent with what has been seen in 

recent drought years over this region, Diffenbaugh said. 

"Agricultural production, water availability and hydroelectric power generation could 

be substantially affected by delayed monsoon onset and reduced surface runoff. 

Alternatively, the model projects increases in precipitation over some areas, including 

Bangladesh, which could exacerbate seasonal flood risks." 

The summer monsoons are responsible for approximately 75% of the total annual 

rainfall in major parts of the region and produce almost 90% of India's water supply, he said. 
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General circulation models have been used for projections of what may happen to 

monsoon patterns for this region, but the models have disagreed as to whether precipitation 

will increase or decrease, said Moetasim Ashfaq, lead author of the study and a graduate 

student in earth and atmospheric sciences at Purdue. 

"South Asia is a unique region with very complex topography," he said. "It ranges 

from 0 meters elevation from sea level in the south to more than 5,500 meters from sea level 

in the north. So in terms of topography playing a role in climate and weather, this region of 

the world is where we expect to see a large impact. Global models like the ones featured in 

the Intergovernmental Panel on Climate Change reports can resolve large-scale interactions 

but have difficulty capturing some of the more subtle atmospheric processes." 

The Bay of Bengal Branch of Southwest Monsoon flows over the Bay of Bengal 

heading towards North-East India and Bengal, picking up more moisture from the Bay of 

Bengal. The winds arrive at the Eastern Himalayas with large amounts of rain. Mawsynram, 

situated on the southern slopes of the Eastern Himalayas in Shillong, India, is one of the 

wettest places on Earth. After the arrival at the Eastern Himalayas, the winds turns towards 

the west, traveling over the Indo-Gnagetic Plain at a rate of roughly 1-2 weeks per state, 

pouring rain all along its way. June 1 is regarded as the date of onset of the monsoon in India, 

as indicated by the arrival of the monsoon in the southernmost state of Kerala. 

The monsoon accounts for 80% of the rainfall in India. Indian agriculture (which 

accounts for 25% of the GDP and employs 70% of the population) is heavily dependent on 

the rains, for growing crops especially like cotton, rice, oilseeds and coarse grains. A delay of 

a few days in the arrival of the monsoon can badly affect the economy, as evidenced in the 

numerous droughts in India in the 1990s. 

The monsoon is widely welcomed and appreciated by city-dwellers as well, for its 

provides relief from the climax of summer heat in June. However, the condition of the roads 

take a battering each year. Often houses and streets are waterlogged and the slums are 

flooded in spite of having a drainage system. This lack of city infrastructure coupled with 

changing climate patterns causes severe economical loss including damage to property and 

loss of lives, as evidenced in the 2005 flooding in Mumbai that brought Mumbai to a 

standstill. Bangladesh and certain regions of India like Assam and West Bengal, also 

frequently experience heavy floods during this season. And in the recent past, areas in India 

that used to receive scanty rainfall throughout the year, like the Thar Desert, have 

surprisingly ended up receiving floods due to the prolonged monsoon season. 
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Food prices in India are already high this year, and reduced crop yields, especially for 

food crops, will raise prices higher still. Consumer prices paid by farm and rural workers rose 

10.21% in May from a year earlier, after gaining 9.09% in the previous month. In a signal 

indicting how serious the situation may be, the Central Government is already stepping up 

preparations such as increasing the supply of drought-resistant varieties of seeds. 

This is a decidedly worrying state of affairs, but even more so when one takes into 

account the dire predictions of how climate change will impact the Indian monsoon in 

coming years. While there is no evidence that climate change is the direct cause of the delay 

in the monsoon this year (El Nino effects are being cited as the primary reason), the impact of 

climate change on the Indian monsoon should still be a cause for concern, given how recent 

research indicates that El Nino occurrences could become more frequent and intense with 

global warming, as a result of more heat being trapped in the Pacific. Even divorced from El 

Nino effects, rising temperatures pose a significant threat to the Indian monsoon. The IPCC’s 

fourth assessment report lays out how a rise in global average temperatures will cause more 

variability in the monsoon, leading initially to both an increase in precipitation in some areas, 

as well as a decrease in others, causing a rise in both floods and droughts. The predictions 

state that eventually the monsoon will bring less rain, over fewer parts of the country, with 

the rain concentrated in short but intense bursts. Due to more rainwater runoff, there will be a 

decrease in groundwater aquifers, leading to widespread water shortages for irrigation and 

human consumption. 
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