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ABSTRACT 

Climate change due to the effect of sulphur dioxide And climate action for Sustainable 

Development emission of Sulphur dioxide and other greenhouse gases are increasing in India 

with the increasing demand for electricity. The aspiration for rapid economic growth leading 

to rapid industrialization coupled with accelerated urbanization and mechanization of 

agriculture has been responsible for this increasing demand of electricity ever since the 

independence. Coal & oil combustion, oceans, volcanoes, industrial boilers are some sources 

that are producing large volume of Sulfur dioxide erupted frequently appear to overdrive the 

oxidizing capacity of the atmosphere resulting in climate change due to rapid warming. In 

this study we will evaluate the contribution of Sulfur dioxide in climate change and the 

methodology by which the resources use efficiently to overcome from the Situation. 

Sulphur Dioxide's Impact on Climate Change and Climate Action for Sustainable 

Development With the rising demand for electricity, sulphur dioxide and other greenhouse 

gas emissions are rising in India. Since independence, there has been an increased need for 

electricity due to the desire for quick economic expansion, which will lead to rapid 

industrialisation, along with accelerated urbanization and mechanized agriculture. Coal and 

oil combustion, the oceans, volcanoes, and industrial boilers are some of the sources that 

frequently erupt significant volumes of sulphur dioxide, which appears to override the 

atmosphere's ability to oxidize and cause climate change owing to rapid warming. In this 

study, we will assess how sulphur dioxide contributes to climate change and how well 

resources are used to overcome from the Situation. 
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INTRODUCTION 

United Nations Sustainable Development Goals (SDGs), established on September 15, 2015 

entitled as “Transforming our world: the 2030 Agenda for Sustainable Development”, are a 

follow up of Millennium Development Goals (MDGs) but with some major differences. On 

one hand, where MDGs were mainly focussed on poverty and hunger (largely of less 

developed countries), SDGs have 17 agendas covering around 169 targets and is applicable 

to all the countries and regions of the globe. The goals are much broader. Sustainable 

Development Goal 13 is to limit and adapt to climate chnge.it is one of the 17 sustainable 

development goal .The official mission statement of this goal is to take urgent action to 

combat climate change and its impact in their terms, extending to social and economic 

aspects of human society and their dimensions with natural environment, by putting 

sustainability at the centre. The two key features i.e. economic security and environmental 

sustainability have been mainly highlighted in the wide range of categories. There is no 

denying the fact that to achieve the SDGs by 2030 is an ambitious project and its success will 

definitely obviate various issues related to sustainability of life on earth. Several of the 

targets set in SDGs were to be achieved by 2024, which means only little time to go 

Concept of Sustainable Development  

In the last decade sustainable development has become an important objective for many 

governments and other decision-making bodies across the world. Sustainable development 

and environment are closely related. But what do we mean by the word sustainable 

development? Sustainable development refers to creating a style of economic development 

which is sustainable within the context of planet’s ecosystem and human society. The 

concept is a synthesis of economic and ecological ideas. In the context of sustainable 

development the definition of Burntland Commission (1987) is most appropriate – 

sustainable development is a development which meets the needs of the current generation 

without jeopardizing the needs of the future generations. Sulphur dioxide belongs to highly 
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reactive gases. It reacts easily to form several harmful compounds such as – sulphuric acid, 

Sulphurous acid, and Sulphate particles. It is produced due to many human and natural 

activities.  

Long-term exposure to sulphur dioxide can lead to more serious problems, such as: 

respiratory illness, alterations in the lungs’ defences, increased cardiovascular disease. 

Sulphur dioxide has numerous industrial and commercial uses, such as:  food additives, 

lubricant, adhesive, disinfectant, refrigerant, bleach. 

Sulphur dioxides are considered indirect greenhouse gases, along with nitrogen oxides, 

carbon monoxides, and non-methane volatile organic compounds (VOCs). An indirect 

greenhouse gas has an effect on atmospheric warming through either chemical reaction or 

changing the Earth’s capability to balance radio-active energy. Sulphur dioxide is a 

contributor to aerosols, which can absorb solar radiation and warm the atmosphere or cool 

the atmosphere by creating cloud droplets that reflect sunlight. Coal is the primary fuel for 

electricity generation in India and its usage is continuously increasing to meet the energy 

demands of the country.  

SO2 emissions from coal combustion mainly depends on the Sulphur content in the coal 

unlike the emissions of CO2 and NO which depends on the operating conditions and the 

design of the plant. Sulphur content in Indian coal is much lower compared to the coal in the 

United States. Table 1A and 1B gives the elemental analysis of coal used in power plants in 

India and shows the Sulphur content as less than 0.5% compared to 1.8 % Sulphur content 

in USA (Ohio) coal14 (Visuvasan et al., 2005), though lignite has higher Sulphur content. Acid 

rain by SO2 emissions is presently not observed but may become a problem in future with 

increasing use or blending of Indian coal with imported coal of higher Sulphur content. 

Power plant combustors operate at temperatures usually around 1200 K. These 

temperatures are above the thermal decomposition temperature of calcium Sulphate; it 

does not serve as a Sulphur retaining agent. The small amount of Sulphur found in power 

plant coal ash is of no practical significance in reducing SO2 emissions to the atmosphere23 

(Rees et al., 1966). Hence in these estimates all the Sulphur in the coal is considered to have 

been converted to SO2.[ Moti L. Mittal Department of Environmental and Occupational 
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As fine particles, Sulphate aerosols have major impacts on climate because they can reflect 

incoming solar radiation and act as cloud condensation nuclei (CCN) that modify the 

microphysical properties of clouds. SO2 is also a regional and global issue because Sulphate 

has a long atmospheric lifetime and can be transported long distances. Driven by the rapid 

economic development, SO2 emissions from India have been continuously increasing over 

the past two decades. On the basis of the most recent emission estimates,4,8,9 India has 

surpassed the U.S. to be the world’s second largest SO2 emitting country, after China, since 

2010. *Zifeng Lu,*,† David G. Streets,† Benjamin de Foy,‡ and Nickolay A. Krotkov•+ 

This paper presents emissions of Sulphur dioxide (SO2) from thermal power plants in India 

for a period of nine years from 2001-02 to 2009-10.  

OBJECTIVES 

1].SDG 13 intends to take urgent action in order to combat climate change and its impact. 

Climate change threatens people with increased flooding, extreme heat. 

Increased food and water scarcity, more disease, and economic loss. Human migration and 

conflict can also be a result. Many climate change impacts are already felt at the current 

1.2 °C (2.2 °F) level of warming. Additional warming will increase these impacts and can 

trigger tipping points, such as the melting of the Greenland ice sheet. Under the 2015 Paris 

Agreement, nations collectively agreed to keep warming "well under 2 °C". However, with 

pledges made under the Agreement, global warming would still reach about 2.7 °C (4.9 °F) 

by the end of the century.  

2] EPA research improves knowledge of the impacts of climate change on human health and 

the environment. The scientific information and tools can be used by communities to 

effectively, equitably and sustainably tackle the climate crisis. 

3] Climate action plans typically include targets for reducing greenhouse gas emissions and 

detailed steps for meeting and tracking those targets. Plans may also include elements such 

as resilience strategies and clean energy targets. 

https://en.wikipedia.org/wiki/Effects_of_climate_change_on_human_health
https://en.wikipedia.org/wiki/Effects_of_climate_change_on_agriculture
https://en.wikipedia.org/wiki/Water_scarcity#Climate_change
https://en.wikipedia.org/wiki/Economic_impacts_of_climate_change
https://en.wikipedia.org/wiki/Environmental_migrant
https://en.wikipedia.org/wiki/Tipping_points_in_the_climate_system
https://en.wikipedia.org/wiki/Greenland_ice_sheet
https://en.wikipedia.org/wiki/Paris_Agreement
https://en.wikipedia.org/wiki/Paris_Agreement
https://en.wikipedia.org/wiki/Paris_Agreement
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4] Climate actions plans are a tool that is being utilized by many different governing bodies 

to set specific, effective, and track able targets for greenhouse gas emissions reductions and 

mitigation actions. These plans give the public and businesses the ability to track and weigh 

in on present and future actions against climate change. 

5] The goals of climate change adaptation are to reduce risk and vulnerability to climate 

change, strengthen resilience, enhance well-being and the capacity to anticipate, and 

respond successfully to change. The impacts of climate change affect people and nature in 

many different ways requiring different adaptation actions. The goals for these adaptation 

actions can relate to health, water or food security, jobs and employment, poverty 

eradication and social equity, biodiversity and ecosystem services at international, national, 

and local levels. 

6] The available evidence suggests that current adaptation efforts may be insufficient to 

help ensure sustainable development in many communities worldwide even under the most 

optimistic greenhouse gas emissions scenarios. Climate change adaptation is, therefore, 

urgent to the extent that meeting important societal goals requires immediate and long-

term action by governments, business, civil society, and individuals at a scale and speed 

significantly faster than that represented by current trends. 

CONCLUSION  

1] From the above analysis we have seen that, India is an environmentally rich country and 

to maintain the concept of sustainable development she cannot neglect the environment. 

The socio-economic pressures on environment should be minimized by decreasing 

population pressures, increasing literacy and organizing more environmental awareness and 

poverty alleviation programmes. Poor people are dependent on natural resources for their 

daily necessities, so they have to be engaged in environmental restoration like forest 

management, managing waste materials, recycling and also in other environment 

management strategies which create incentives for them for limited use of natural 

resources. Secondly, the developmental activities should be carried out by using 

environmental friendly technologies or clean technologies. Thirdly, a country’s institutional 
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capacity to implement and enforce environmental governance is a key consideration which 

has worked against the efficiency of the regulatory agencies in India. 

2] This study will keep on projecting greener and eco-friendly technologies for saving and 

sustaining our environment and Society for Environmental Sustainability will also keep a 

closer watch on the developments around the globe, in relation to the Sustainable 

Development Goals. 

3] Geographically, the distribution of coal-fired power plants is relatively uniform across the 

country except for the north eastern states. Uttar Pradesh, Orissa, Gujarat, Chhattisgarh, 

Maharashtra, and Tamil Nadu are the six states with power-plant emissions >500 Gg SO2 in 

2012, and together, they accounted for 60% of total emissions in that year. The emission 

increment is highest in Chhattisgarh (330 Gg in eight years), followed by Gujarat (318 Gg) 

and Orissa (300 Gg). Delhi is the only state where the SO2 emissions in the power sector 

have decreased in the past few years, mainly due to the conversion of coal-fired plants to 

gas-fired ones and the relocation of big power plants outside of the city of New Delhi. 

4] From the above analysis we have seen that, India is an environmentally rich country and 

to maintain the concept of sustainable development she cannot neglect the environment. 

The socio-economic pressures on environment should be minimized by decreasing 

population pressures, increasing literacy and organizing more environmental awareness and 

poverty alleviation programmes. Poor people are dependent on natural resources for their 

daily necessities, so they have to be engaged in environmental restoration like forest 

management, managing waste materials, recycling and also in other environment 

management strategies which create incentives for them for limited use of natural 

resources. Secondly, the developmental activities should be carried out by using 

environmental friendly technologies or clean technologies. Thirdly, a country’s institutional 

capacity to implement and enforce environmental governance is a key consideration which 

has worked against the efficiency of the regulatory agencies in India. Moreover, co-

operation is needed rather than competition between the countries, non-exploitation 

motivation should be encouraged and export and import operation should be encompassed 

without jeopardizing the environment as well as biodiversity. Environmental degradation 

produces unsustainable development and alleviation of poverty is a non-separable element 
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of sustainable development. Poverty alleviation can no longer be kept for trickledown 

effect.  
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