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ABSTRACT 

Climate is the average weather condition of a large area over 30-35 years.  At present, a major change in this 

climate is being noticed.  There are different causes behind it.  These climate change issues are very complex.  

Causes can be broadly divided into three categories.  Namely - Astronomical observations - including solar 

variability, elliptical orbit changes, orbital shape changes, solar heating, changes in Earth's temperature and 

changes in cosmic rays. Secondly Atmospheric causes -Heat retention is caused by some atmospheric gases, 

such as gaseous water vapour (not droplets),carbon dioxide, methane(CH₄),N₂O and a few other miscellaneous 

gases. Mainly due to various human activities, anthropogenic emissions from industry, fossil and biofuel 

emissions, transportation and ships etc., massive temperature rise is observed. Thirdly, tectonic theory - the 

movement of the continents, the change in the flow of ocean currents, the temperature difference due to 

eruption due to plate movement is one of the theories.  Which indicates climate change.  In addition to the facts, 

the effects of climate change are discussed.  Seawater inflation due to temperature variations due to the effect of 

various gases affects marine biodiversity, life and livelihoods of coastal communities.  Snowmelt, which greatly 

affects the intensity of cyclones, is discussed in detail. 

Keywords: Causes Of Climate Change, Contribution Of Different Activities In Global Warming, Causes Of Factor 

In Climate Change- Astronomical Causes, Atmospheric Causes, Tectonic Causes, Impact- The Rise Of CO2, IPCC 

Assessment Report, Impact On Ocean. Anthropogenic Impact On Climate, Climate Change Adaptation And 

Mitigation: Future Direction. 

I. INTRODUCTION 

The possibility of global warming is extensively debated over the recent years. Many have noticed that nearly all 

societies are burning increasing quantities of fossil fuel and releasing, through that process, increasing 

quantities of CO₂ into the atmosphere.CO₂ has the ability to allow entry of sunlight, which comes in short waves 

but prevents the passage of long wave radiations from the heated surfaces of land and water. It is apprehended 

that this accumulation of CO₂ in the atmosphere will interfare with the process of loss of heat from the surface 

of the earth, leading to accumulation of heat in the atmosphere to trigger global warming .Additive heating 

would upset ecological balance and human beings would in evitably suffer from such changes of global climate. 

Eventually, the human races may fail to adapt to the altered climate and be totally destroyed along with many 

other types of biota from this planet. 

All the apprehended consequences of global warming should be seen as disaster. But none of these would be 

seen as caused by natural hazard. The uncontrolled release of co₂ is a product of human folly , and hence the 

cause of apprehended global warming can not be describe as a natural phenomenon. 

OBJECTIVES: 

To present study focused on the following major objectives – 

a) To discuss the increase in various gases due to various gases due to various human activities like 

industrialization, urbanization, deforestation etc. Which is one of the causes of climate change? Also discuss 

about the various causes of global warming. 

b) To discuss the various effect of climate change. 

II. METHODOLOGY 

The required data for the present study has been divided into two parts a) primary data and b) Secondary data. 

It has been taken fulfill from secondary source. Secondary data has been acquired from News paper, Asia Pacific 

Disaster Report 2023,  Weather Station, IPCC fifth assessment report -2014, UN CLIMATE, International 

Organization for Migration (IOM) Migration Research Series No. 31. 
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CAUSAL FACTORS IN CLIMATE CHANGE : 

1. ASTRONOMICAL CAUSES : 

 At intervals of 11 –year and 206 year cycles, solar variability (sun spot activity ) causes solar flares, when 

swarms of cosmic rays spread out in all direction. As one of the result of this bombardment the bondage 

between hydrogen (H) and oxygen (O) in water vapour (H₂O ) that reaches the upper layer of the 

atmosphere breaks. Hydrogen , on account of low mass, escape the gravitational field of the earth and goes 

into the outer space. Oxygen, being heavier, sinks into the atmosphere. This is a process that has enriched 

the global atmosphere with free oxygen, which the original atmosphere did not have. Oxygen allows the 

entry of short wave  sunlight and also the escape of long wave radiated heat. Unlike the CO₂ , oxygen allows 

cooling of the earth.  

Orbit- 90-100 thousands year 

                  

Contribution of different activities in global warming 

 

 At intervals of 21000 year cycle ,earth combined tilt and elliptical orbit around the sun (precession of the 
equinoxes) changes. That can bring parts of the earths surface to get newly covered by ice caps. 

 At intervals of 41000 year circle,+/-1.5: wobble happens in earth’s orbit (tilt).This also causes reorientation 
of the earth’s thermal belts. 

 At intervals of 100000-year cycle, variations in the shape of earths elliptical orbit (cycle of eccentricity) also 
changes. This can after the quantity of solar heat reaching the earth. 

 Passage of the sun through spriraling arms of galaxies can cause changes in temperature on the earth. Ice 
ages may be caused by our solar system’s passage through our galaxy’s spiral arms during our orbit around 
the center of the galaxy. Some evidences have been marshaled, which show a correlation between changes in 
the flux of cosmic rays reaching the earth and the timing of past ice ages. 

 Anthropogenic Emission- Fossil and Bio Fuel emissions from Industry, Transport & ships, etc. 
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2. ATMOSPHERIC CAUSES: 

Heat retention is caused by some atmospheric gases, such as gaseous water vapour (not droplets),carbon 

dioxide, methane(CH₄),N₂O and a few other miscellaneous gases. 

3. TECTONIC CAUSES: 

 Shifting continents, through continental drift, cause changes in the pattern of circulation of ocean currents, 

which alters the pattern of heat distribution on the planet. It seems that whenever there is a large landmass 

at one of the Earth’s poles, there are ice ages. 

 Plate movements, the basic loco motor for continental drift, do expose the asthenosphere at spreading 

center zones, leading to fresh have flows, and release of volcanic bombs, ashes. The released gases and ash 

into the atmosphere can cause climate change. With converging plate movements, new volcanoes form 

through remelting of the subducted plate. These also contribute towards climate change. 

 Sea floor spreading, associated with plate tectonics and continental drift, cause variations in ocean 

displacement. 
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CARBON EMISSION AS THE DRIVER OF GLOBAL WARMING 
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ANTHROPOGENIC CAUSES -RAPIDLY INCREASE OF GREEN HOUSE GASES 

 

Source : Climate change: Vulnerability, Mitigation,  and Adaptation (Sudipta Kayal, Moumita Mandal). 
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Source : Climate change:Vulnerability, Mitigation,  and Adaptation (Sudipta Kayal, Moumita Mandal) 
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HOCKY STICK GRAPH 

 

Source : Climate change:Vulnerability, Mitigation,  and Adaptation (Sudipta Kayal, Moumita Mandal) 

IMPACT:    

The causes of climate change are complex. There are several major factors that can effect the climate system, 

including NATURAL natural and anthropogenic. 

 

The IPCC reported that the earth’s average surface temperature during the 20th century increased 

approximately 0.6ºC. While this may seem like a small change, global temperature are generally quite stable. 

The difference between today’s global temperature and the average global temperature of the last ice age is only 

about 5ºC.However, over the last century we have witnessed a decrease of nearly 10 percentage snow cover and 

a 10-15% decrease in spring and summer sea-ice in the northern hemisphere. Other observed change that have 
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been linked to climate include longer growing seasons, increases in rainfall and rainfall intensity in the northern 

hemisphere, and shifts in when ice freezes and break up on rivers and lakes. 

The IPCC has projected that global average surface temperatures could increase 1.4 to 5.8ºC by 2100.Daily 

maximum and minimum temperatures will increase as well as the number of hot days, with less cold and 

foresty days. The global average precipitation and evaporation is also expected to increase by about one to nine 

percent. The intensity of extreme weather events is also likely to increase, with greater extremes of both 

flooding and drought. 

INCREASE OF NATURAL HAZARDS 

 

AMAZON - A 2021- DESTRUCTIVE WILDFIRE HAZARD,2019   A GLAIER BRUST IN RAINI AREA OF CHAMOLI IN  

GARAWAL HIMALAYA OF UTTARAKHAND ON SUNDAY DAMAGED 

THE TAPOVAN-VISHNUGAD HYDROPOWER PLANT 

         

               MAHARASTRA FLOOD -2021           MAL BAZAR FLASH FLOOD -2022          DHILHI –AIR POLLUTION 

CURRENT AND FUTURE CLIMATE CRISIS  
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CUMULATIVE CHANGES  IN SEA LEVEL FOR THE WORLD’S OCEANS SINCE 1880          

 

CHANGES IN ARCTIC SEA ICE EXTENT: 
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LIMITING CLIMATE CHANGE  

 

MAJOR OCCURRENCE OF MAJOR FLOOD AND DROUGHT IN INDIA: 

YEAR STATE CAUSES OF DISASTER NO. OF PEOPLE DIED 

26
TH

 JULY, 

2005 
MUMBAI HEAVY RAINFALL 1094 

MONTH OF 

JUNE,2013 

UATTARAKHAND 

(KEDARNATH0 
FLASH FLOOD >5000 

2015 GUJRAT HEAVY RAINFALL 
 

2016 ASSAM FLLOD 
 

>200 WILD ANIMALS 

2017 GUJRAT HEAVY RAINFFAL (FLOOD) >200 

2018 KERALA FLLOD >500 

2019 
KERAL MADHYAPRADESH, 

KARNATAK,MAHARASTRA 
FLOOD DAMGE INFRASTRUCTURE 
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Source : Climate change:Vulnerability, Mitigation,  and Adaptation (Sudipta Kayal, Moumita Mandal) 

DISASTER IMPACTS IN ASIA AND THE PACIFIC, 2022 : 

 

Source: Asia Pacific Disaster Report 2023 

• Climate change could force as many as 216 million people to move within their countries by 2050. 

• The IPCC projects a 200 per cent increase in human displacement across Africa for 1.6°C of global warming 

and an increase of 600 per cent for 2.6°C of global warming 

 2007Reort- IPCC Future Prediction,2100-59cm sea rise of Maldeep. 

 Nasa and USGS report- 80% area effected of Maldeep,2050. 

Source: International Organization for Migration (IOM) Migration Research Series No. 31 

IMPACT ON THE OCEAN : 
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SOURCE: UN CLIMATE  

Spatio- temporal dynamics of surface melting over Antarctica is of importance in understanding the response of 

ice shelves to climate change. Normalised radar backscatter is sensitive to the water content of snow. With the 

increase in the liquid water content in the snow, there is a sudden decrease in the backscatter from radar. This is 

the basis of melt detection. Spatiotemporal dynamics of snow melt in Antarctica from 2005 to 2021 using 

microwave scatterometer data from OSCAT and QuikSCAT is generated at 2.25 km resolution at daily interval. 

                                                  2005                                                                                            2021 

     

ANTHROPOGENIC IMPACT ON CLIMATE: 

Man and climate mutually affect each other. Sometimes man attempts to control climate deliberately for his 

personal well being. But, man is also influencing climate inadvertently through his various social and economic 

activities, such as rapid urbanization, industrialisation, deforestation, farming activities, damming rivers to 

create artificial lakes for various uses, etc. Thus, man is in fact capable of influencing climate to a considerable 

extent and is inadvertently changing the earth,s albedo and atmospheric composition through his activites. 

Man is instrumental in environmental construction or destruction both. But such disruptions in natural balance 

by anthropogenic factors are attaining such as alarming dimensions, that might have unpredictable 

consequences capable of undermining the material basis of mankind’s social and economic development and 

geopardizing its very existence. Three most important mechanisms of climate change are : i) changes in supply 

of solar energy, ii) changes in the transmissivity of the atmosphere for both coming and outgoing radiations; 

and iii) changes in land use that alters the radiation balance. 

CLIMATE CHANGE ADAPTATION AND MITIGATION: FUTURE DIRECTION 

 Climate change calls for new approaches to sustainable development that take into account 

 complex interactions between climate, social, and ecological systems. 

 Climate-resilient pathways that combine adaptation and mitigation to realize the goal of sustainable 

development is the need of the hour. 

 We need to consider sustainable development as the ultimate goal, and mitigation as a way to keep climate 

change moderate rather than extreme. 

 Sustainable development should be inclusive of creating capacities for implementing and  

sustaining appropriate risk management. 

 Responses to be at a multi-scale perspective that takes the socioeconomic, cultural, biophysical, and 

institutional context into account. 

 The effects of climate change will make sustainable development objectives such as food and livelihood 

security, poverty reduction, health, and access to clean water more difficult to achieve. 

 Need to focus more on scientific adaptation to changes as a response strategy to anticipate and cope with 

impacts that cannot be avoided under different scenarios of climate change. 
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 India National Hydrogen Mission with aim to becoming a new global hub of green hydrogen and its largest 

exporter. 

III. SUGGESTION 
1. Massive afforestation programme. 

2. Reduce to burning of fossile fuels for every generation. This will put the developing countries to great 

disadvantage as they depend on their large coal resources for developmental activities. 

3. Develop alternate energy resources. At present nuclear energy is also viable energy source. But Nuclear 

energy is also associated with hazards. 

4. Reduction in the use of automobiles and research in development of more efficient automobile engines. 

5. Ban on CFCs and nuclear explosions. 

6. Development of environmentally compatible technologies with the help of intensive interdisciplinary 

research. 

7. Effective check on the growth of population and imparting of non formal and formal and environmental 

education. 

IV. CONCLUSION 
• The climate change has a multidimensional impact in all aspects of life and environment. 

• The cascading effect of climate change impacts severity of ocean state. Major challenges include 

a) Vulnerable coasts due to rising sea levels (Challenging Harbor Operations) 

b) Increasing trend of precipitation over ocean (Impacting Fisheries and Fleet Operations) 

c) Phenomenal increase in Ocean Heat Content (Generating Marine Heat waves) 

d) Marine heat wave induced increase in cyclonic activity (impacts deviations from regular ship routes, 

increasing cost of operations) 

Climate change is a complex crisis with effects felt globally at all levels, and is primarily driven by anthropogenic 

activities.  The good thing about the climate change is that it brought many countries around the same table 

many times. Efforts to educate the public about climate change started long back. Effort to reduce the release of 

greenhouse gases (especially CO₂) has already begun. In 1992 the famous Rio de Jenerio Earth summit took 

place. Strategies were framed to reduce greenhouse gas emissions (from burning fossil fuel) at 1990 level by the 

year 2000 A.D. Also they had to agree to provide funds to the developing/ underdeveloped countries to reduce 

their emission levels. 
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