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Introduction:The earth in which we live surrounded by atmosphere, water, earth  & the whole universe .

Global warming threatens the very survival of the planet just as the possibility of nuclear holocaust did in the cold war years. Yet the rich countries are continuing waffle on the subject of global warming. The responsibility of global warming lies with the industrial countries of the world and their societies  
Global warming is the increase in the average temperature of the earth’s near surface air and oceans in recent decade  and its projected continuation. Global average air temperature near the surface rose 1.30F during the past century. The Intergovernmental Panel on Climate Change (IPCC)  concludes “most of the observed increase in globally average temperature since the mid-20th century is very likely due to observed increase in anthropogenic green house gas concentrations which leads to warming of the surface and lower atmosphere by increasing the green house effect. Climate models referenced by the IPCC project that global surface temperature are likely to increase by 2 to 11.50F between 1990 and 2100. The range of values reflects the use of differing scenarios of green house emissions and results of models with difference in climate sensitivity. Although most studies focus on the period up to 2100 ,warming & sea level rise are expected to continue for more than a millennium even if green levels are stabilized. This reflects the large capacity of the ocean. Due to rise in sea level , there is  a threat of costal flooding. The cities having population of  higher densities like Dhaka, Kolkata and Shanghai   will face threat for costal flooding.

An increase in global temperatures can in turn cause other changes , including sea level rise, and changes in the amount and the pattern of precipitation . There may also  be changes in the frequency and intensity of extreme weather events ,though it is difficult to connect specific events to global warning. Other effects may include changes in agricultural yields, glaciers retreat , reduce summer stream flows, species extinctions and increases in the ranges of disease vectors. Remaining scientific uncertainties include the exact degree of climate change expected in the future , and how changes will vary from region to region around the globe. There is on going political and public debate regarding debate regarding what , if any, action should be taken to reduce or reverse future warming or to adapt to its expected consequences . Most national Government have signed and ratified Kyto Protocol aimed at combating green house emissions.
Green house gases in the atmosphere:

The green house effect was discovered by Joseph Fourier in 1824 and first investigated quantitatively by Svante Arrhenius  in 1896. . It is the process by which absorption and emission of  infrared radiation  by atmospheric gases warms a planet’s atmosphere and surface.  Green house gases create a natural green house effect , without which mean temperature on Earth would be estimated 300C lower so that Earth would be uninhabitable. Thus scientists do not “believe” or “oppose” the green house effects as such , rather , the debate concerns the net effect of the addition of green house gases while allowing for associated positive and negative  feed back mechanism.
Green house components:

Following are the components of green house gases. Carbon dioxide,  Water Vapour , Methane, Chlorofluro Carbon  , Nitrous Oxide                  

CO2 =   60%

H20 =     2%

 CH4 =   13%

CFS = 19% 

N2O  = 6%
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Green house emission in the world.

Developed &developing countries are leaving much more tons of carbon to the atmosphere  which contribute to green house & global warming (as shown in the graph). 

Carbon emission per person in various countries
Country             Tonnes/person 

US                      5.6

RUSSIA             2.72

EU                     2.4

JAPAN              2.4

CHINA             0.53

INDIA              0.25
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Total Carbon & % of emission 

Name of     M. Tons of      %

Country
carbon 

	USA

	1000       
	                   31.95


	CIS

	690   
	22.04


	Brazil

	610

	19.49


	China 

	380

	12.14


	India

	230

	7.35


	Japan

	220     
	7.03
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Contributions to Global warming:

The world is becoming hotter day by day due to deforestation of tropical rain forests at the rate of 0.5 ha/sec  , growth of industries & their release wastes from the industries & CO2,  due to agriculture releasing  methane to the atmosphere & due to excess use of energy by burning fossil fuel & coal. Their contribution to the green house effect as follows: 

	Industrial process    
	24%

	Deforestation  
	                     14%

	Agriculture              
	13%

	Energy use              
	49%
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Green House gases:

Carbon dioxide (CO2 ): 

The chief green house gas  is carbon dioxide (CO2 ).Whether the oil , gas, wood is burned , CO2  is released in to atmosphere. Approximately half of CO2  is  absorbed by ocean or by increased plant photosynthesis. Other half remains in the atmosphere for many decades. As a result concentration of CO2 is increasing from 280 ppm before industrial revolution to 361 ppm in 1990. The energy striking earth’s surface is 1.5 watts per every square meter of earth’s surface. The increased 1% of energy of sunlight will reach the earth’s surface. In projecting  future emission of CO2, most studies  use set of scenarios proposed by IPPC (Inter governmental Panel on Climate Change) by 2075 ,either CO2 will increase from about 7.4 gig tons (1 gig ton = 109) to 8.8 gig ton or in another calculation it will be 20.3 gig ton by 2100 AD. The United States has 5% of the world’s population and 30% of the world’s automobiles , but the country contributes 45% the world’s automotive emission of the green house gas carbon dioxide. All the scenarios imply that CO2  emission will  in the next century. Graph of increase in carbon dioxide concentration is shown below.
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By 2100 AD , Carbon dioxide be doubled i.e. 700 ppm. Combustion of fossil fuel & other human activities are the primary reasons of increasing carbon dioxide concentration. Plant respiration & decomposition release more than 10 times the carbon dioxide released by the human activities but the releases have been in balance with the CO2   absorbed by plant photosynthesis 

Depending demographic , economic condition, technological policy & industrial revolution, assuming absence of control policy by 2100, CO2 is projected to be 30-150% higher level than to-day.

Chlofluoro Carbon (CFC):

These gases are used as refrigerants , solvents , foam blowing agents & other applications such as methyl chloroform , fire extinguishing agents. All the compounds have atmospheric life times long enough to allow them to be transported by wind into stratosphere (about 50-55km above the troposphere. Because these release chlorine or bromide when they break down, they damage the productive ozone  layer.  Most atmospheric ozone is concentrated in a layer about 15-30 km above the earth’s surface. Ozone is a molecule containing 3 oxygen atoms. Out of 10 million air molecules , 2 millions are normal oxygen , but only 3 are ozone. Ozone plays a  key role in atmosphere. It absorbs the portion of  ultra violet light called UVB. UVB has been linked to many harmful effects including skin cancer & harm to crops, certain materials & some forms of marine lives. 

The CFCs are the state that only exposure to strong UV radiation breaks them down . When that happens , CFC molecules releases atomic chlorine . One chlorine atom can destroy over 100,000 ozone molecules. The net effect is to destroy ozone faster than it is naturally created. To compare ozone levels to a stream’s depth , CFC acts as a siphon removing water faster than normal & reducing the depth of the stream. Reduction in ozone level will lead to higher levels of UV rays reaching earth’s surface. The sun’s output of UVB does not change, rather ,less ozone means less protection & hence more UVB reaches the earth.
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Methane ( CH4) : 

Methane is produced due to anaerobic bacteria in the rice field or due to cow dung  or due to sewage. Methane is increase from 0.7 ppm in pre industrial age in 1800  to 1.70 ppm in 1990 with a increase of 143%. Methane is more directly related to food production and population growth so that it could dominate in the near future. CH4 is recently has been measured. However since 1 CH4 molecule is worth 25 CO2  molecules, the equivalent growth rate in terms of  CO2 is 2.5 ppm. Thus methane will eventually be the dominant enhanced green house gas in our atmosphere. About two third of current emissions of methane are released in to atmosphere from cattle, farming & several other human activities.
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The other third comes from natural sources particularly wetlands & termites IPPC      (Inter governmental Panel on Climate Change) estimates that concentration  of CH4 will be doubled from 1700 ppb (parts per billion ) today to 3600 ppb in 2100 with a 2100 to 4700 ppb.  

Nitrous Oxide(N2O ):

Due to combustion of fossil fuels in domestic burning, thermal power plants, cars, trucks, aero planes and railways  & also due to use of  fertilizer in agricultural land  produce aerosols  in shape of dust, fume & smoke of  N2O & other vapours. Also principal air pollutant from textiles & textile dyes Nitrous oxide. 

The main culprit of  producing Nitrogen oxide from motor cycle, scooters or auto rickshaws are from accelerations, exhaust emissions. In acceleration production of Nitrogen oxide is in order of 1000-400 ppm & from exhaust gas has Nitrogen Oxide of in order of 350 ppm. & from gas turbine it is in order of 250 ppm. However  the pollution which effect the green house gas varies from 300 ppb in 1977 to 311 ppb in 1993 &  these have been reflected in the following graph. The concentration of Nitrous oxide is 6% ,so it has good reason to effect the green house gases. Nitrous oxide is known as ‘laughing gas’. Current concentration of N2O is 314 ppb approximately 40 ppb more than pre industrial concentration . The IPPC projects that by 2100 , the concentration of  N2O could be 391 - 433 ppb ,120 – 160 ppb greater than the pre industrial concentration . Thus in the next century , humanity may increase the green house effect of  N2O by 3-4 times the impact of last century .
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EFFECTS OF GLOBAL WARMING:

The green house effects are the main reasons of global warming. There are changes  in extreme events like heat waves , droughts, floods ,hurricanes  & tsunami etc. The amounts of snow and ice on the earth are decreasing as a result the water levels of sea are rising from 0.3 meter to 1.2 meter representing  40% reduction of ice volume comparing 20 to 40 years ago. Due to this low lying areas ,such as costal region gets drowned. The current pace of sea level rise is three times the historical rate and appears to be accelerating. Melting glaciers , ice sheets and snow cover could affect up to 40% of the world’s population through rising sea levels , flooding and dwindling supplies of water for drinking and farming as reported by UN. 1.5 billions Asians are likely to be hit by this melting. Low land areas of BangalaDesh will be drowned.      U.S. is responsible for global green house emission from automobiles . Their vehicles account 30% of 700 million of vehicles world wide in 2004 of car and light trucks.  

On Feb.2, 2007, the United Nations Scientific Panel studying climate change declared that the evidence of warming trend is “unequivocal” and that human activity has “very likely” been the driving force in that change over the last 50 years. The release of carbon dioxide and other heat trapping gases from smokestacks , tail pipes and burning forests has played a central role in raising the average surface temperature of the earth by more than 10 Fahrenheit since 1900 and will likely rise even more rapidly in coming decades. A thickening layer of carbon dioxide pollution, mostly from power plants and automobiles that traps heat in the atmosphere. Due intense heat wave , droughts and wild fire will occur more often. Disease carrying mosquitoes will expand their range. And species will pushed to extinction .

Since 1980, the earth has experienced most  the hottest years.  Warmer temperature could also increase the probabilities of droughts. Greater  evaporation particularly during summer could exacerbate drought conditions and increase the risk of wild life.  Warmer  temperatures increase the energy of the climatic system and lead to more  intense rainfall at some time and some areas such as costal areas of Orissa, West Bengal, Andhra Pradesh , Chennai. National annual precipitation has increased between 5% to 10% .Sever flood has been occurred some place of Rajasthan , Gujarat , Bihar and Orissa. 
Consequence of deadly heat waves ,there are more heat related deaths. These conditions could also aggravate local air quality problems, already afflicting more than 80 millions Americans. Global warming is expected to increase the potential geographic range and virulence of tropical diseases as well. In 2003, extreme heat waves  caused 20000 deaths in Europe and more than 1500 deaths in India.
Disease-carrying mosquitoes are spreading as climate shifts allow them to survive in formerly inhospitable  areas. Mosquitoes carrying dengue fever viruses were limited at lower altitude , but recently those are found at higher altitudes.
Warmer water in the oceans pump more energy in to tropical storms making them more intense storms and hurricanes causing more destructions. Due to rise of ocean temperature ,number of category 4 & 5 storms has greatly increased over the past 35 years.

According to NASA , polar ice cap is now melting at the alarming rate of nine percent decade. Arctic ice thickness  has decreased 40% since the 1960s. 
EFFECT ON ECOSYSTEM:


The increase in global temperature is expected to disrupt eco system and result in loss of species diversity, as the species that cannot adapt die off. The first comprehensive assessment of extinction risk from global warming found that more than one millions species could be committed to extinction by 2050 if global warming pollution is not curtailed. Over the  past 25 years , some penguin populations have shrunk by 33% in parts of Antarctica , due to declines in winter sea –ice habitat. Alpine meadows at higher elevation and mangrove forests are being lost.  
A recent study published in the prestigious journal Nature  found that at least 279 species of plants and animal are already responding to global warming .  Species’ geographic ranges have shifted towards the poles at an average rate of 4 miles per decade and their spring events have shifted earlier by an average of 2 days per decade.
WORLD’S DRY LAND BY CONTINENT:

Desertification in these dry land in the degradation of land brought by climate variation or human activities that have led to decreased  vegetation , reduction of crop yields & erosion of soil. Total area of dry lands is about sixty million square kilometer  out of which 40% of the total dry land area are hyper arid desert. 

Dry land areas of the various are given below.

Asia            32%

Africa          32% 
South America 8%

North America  12%

Europe               5%

Australia             11%
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Progress of desertification in some of the dry lands will be increased by the more frequent or more intense droughts that are likely to result from climate change during 21st century.     
OTHER EFFECTS:   Due to global warming, in the higher latitudes precipitation ,including rainfall & snow , has increased whereas the lower latitudes and the Mediterranean region it has decreased.  In Mumbai, there was a cloud burst due to above extreme climatic conditions.

Due to climate change, some the worst  sufferers are the poorest societies  largely in Africa and parts of the Asia. Climate also caused Hurricane Katrina which devastated the poor communities of  New Orleans in the US.


In some part of Africa , the length of the growing season reduced. In some African countries, yields could be reduced up to  50% by 2020 and crop net revenues could fall by as much as 90% by 2100. Similarly, Central & South Asia yields could decrease up to 50% by 2050. This could create critical conditions regarding food grains for the poor countries.


The water stress will worsen due to change in precipitation patterns, increasing salinity in ground water due to rise sea level and melting of glaciers. It is estimated that the range of people exposed to increased water stress by 2020 would include 120 million to 1.2 billion in Asia, 75 to 250 million in Africa and 12 to 81 millions in Latin America.        
STEPS TO REDUCE GREEN HOUSE GASES:

China & India are the developing countries. They have inability to come up with any  constructive suggestion, save saying that the fight against climate change can not be at the expense of their economic growth. While this argument brooks no debate –after all, the developed world can not deny other countries the right to grow after being through the process and reaping gain from it-the process should continue. It is also true that if China and India continue to increase their output of green house gases ,they eventually undo all the good that would be achieved  by deep emissions cuts in the industrial nations. This year or next , China will over take the US as the world’s  biggest green house emitter on a national, rather than  a per capita basis of course.  According to Fatih Birol , Chief economist at the International Energy , in 25 years China’s emission could be doubled those of the US, Europe and Japan combined.
 Fair and practical  as given below:

(1) ALLOCATION OF GREEN HOUSE GASES  QUOTA TO NATIONS:

Establish the total amount of green house gases that can be allowed to be emitted without causing the earth’s average temperature to rise more than 20 Celsius (3.60 Fahrenheit) , the point beyond which climate change could become extremely dangerous, divide that total by the world’s population , thus calculating what each person’s share of the total is, allocate to each country a  green house gas emissions quota equal to the country’s population, and finally allow countries that need a higher quota to buy it from those that emit less than their quota. The fairness of giving every person on earth an equal share of the atmosphere’s capacity to absorb our green house gas emissions is difficult to deny. This  scheme has practical benefits. This would give developing nations a strong incentive to accept mandatory quotas , because if they can keep their per capita emission low, they will have excess emission right to sell to the industrialized nations. The rich countries will benefit, too, because they will be able to choose their preferred mix of reducing emissions and buying up emissions rights from developing countries.

(2) EXPENDITURES OF DEVELOPED NATIONS FOR CLEAN TECHNOLOGY: 
It remains true that typical US resident is responsible for about 6 times more green house gas emissions than the typical   Chinese and as much as 18 times more than average Indian. The developing nations such as China and India should persuade the US & EU to set aside 10% of their defence budgets for another form of security expenditure- one that protects mankind from possible extinction . The developing world should agree to set aside a lower portion in the process committing to participate in the effort. The  amount will be a sizeable sum can be used to work on all forms of clean technology , whether to combat pollution or make renewable energy more viable. 

(3) EATING MEAT MAY BE STOPPED:

The British Government wants the British to stop eating roasted beef  to prevent global warming. A report published by UN Food & Agricultural Organization shows that the live stock sector generates more GHG emission as measured in CO2 equivalent than transport. Livestock rearing is also a major source of land and water degradation .  Livestock  currently uses 30% of the world’s entire land surface. More and more trees are being cut and forests are denuded to make room for pasture. With increasing world wide demand for , live stock numbers are growing exponentially. Methane gas being received from the stool from livestock & methane’s global warming potential is more than Carbon dioxide. Taking an average over 100 years , each kg of methane warms the earth 25 times as much as much as similar amount of   CO2.  Turning vegetarian is a small price to pay to save the planet.
(4) USING OF COMPACT FLURESCENT LAMP (CFL):

A small but significant symbol of the new technology is the Compact Fluorescent Lamp (CFL) that is being held up as not just an energy saver but also a cost saver since it last longer than the incandescent bulb.  It is the better technology to save energy. 
(5) BIO DIESEL REDUCES EMISSION:
In transport ,hybrid vehicles ,cleaner diesel vehicles , bio fuel & bio diesel  are now use which may reduce the emission. If Bio diesel (B100) is used in vehicle , emission of  the followings  green house gases will be reduced
REDUCTION OF EMISSION 

 CO2                                       78%

HC                             56.3%

CO                             43.5%

AIR TOXIC               80%

PARTICULATE        56.4% 
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(6) INTEGRATED GASIFICATION COMBINED CYCLE (IGCC) MAY REDUCE EMISSION:

We are aware that the coal will available for 200 to 450 years and here the integrated gasification combined cycle (IGCC) is so relevant. IGCC is used in two plants in the US , where carbon dioxide is extracted out of the coal and sequestered deep into the ground while hydrogen gas and steam powers the turbines to produce electricity. India with its huge coal reserves can benefit from IGCC  or from other alternatives, including under ground coal gasification. India needs a strong technology partnership with the West. The M2M (Methane to Market) partnership with FICCI and Environmental  Protection Agency of US is a humble example of emerging possibilities. 
OTHER METHODS OF REDUCING EMISSION :

Attention has been recently diverted  to the use of  renewable energy sources which are going to sustain the future societies as the fossil fuel supplies like petroleum , coal and natural are being depleted. The energy consumption from fossil fuel are given below.
	Sl.no
	Fuel
	Consumption

	1
	Coal
	5.27x1015  kWh



	2
	Natural gas
	0.618x1015 kWh



	3
	Oil
	0.996x1015 kWh




The steps are being taken to replace above fossil fuels by mainly  solar energy, wind power and nuclear power as given below so that emission will be reduced. 

 (1) SOLAR ENERGY: India receives solar energy equivalent to 5000 trillion kWh/year which is far more than the total energy consumption of the country. India is one of the few countries with long days and plenty of sun shine especially in the Thar desert region. Solar thermal energy is being in India for heating water for both industrial and domestic purposes. A 140 MW integrated solar plant is to be set up in Jodhpur but the initial expense incurred will be very high. The emission of approximately 100000 tonnes  of CO2  will be prevented.  Another solar thermal power plant in Spain (PS10) in Seville will go to produce power by the year end. It will produce 11 MW  powering 6000 homes and preventing 18000 tonnes of CO2 emission. Developing countries along the equator which are expected to face the brunt of global warning , could become global leaders in energy production with solar energy break through.
 (2)WIND POWER:  Wind power is the conversion of wind energy in to more useful forms, usually , electricity using wind turbines  . At the end of 2006, world wide capacity of  wind powered generators was 74,223 megawatts although it currently produces less than 1% of world wide electricity use , it  accounts 20% of electricity use in Denmark , 9% in Spain and 7% in Germany.

Globally , wind power generation is more than quadrupled between 2000 and 2006. 

Potential emission reduction of a 500 KW  wind energy generation equivalent to coal plant using 300-500 tons of coal per year. In below , the reduction of pollutant quantity is given below.
Pollutant  


Reduction in quantity 

SO2                                    5-8 tons

NOx                                   3-6 tons

CO2                                   7-12 tons 

Fly ash Particulates          40-70 tons 

Particulates                       400-700 kg 
Wind energy is plentiful , renewable, widely distributed , clean and reduces toxic atmospheric and  green house gas emissions if used to replace fossil fuel derived electricity  proportionally as mentioned  in the above example. The intermittency of wind seldom creates problems when using wind power at low to moderate.
Nuclear Power: One of the outstanding facts about nuclear power is the large amount of energy that can be released from a small mass of active material. Complete fission of one kg of uranium contains the energy equivalent of 4500 tonnes of coal or 2000 tonnes of oil. The nuclear power is not only available in abundance but it is cheaper than the power generated by conventional sources.

Presently 31 countries of the world from 440 nuclear power stations with total installed capacity of 3,66,913 MW(e) . 25 more nuclear power reactors are under construction capable of producing 19866 MW(e).  India  has 14 nuclear plants capable of  producing 2250 MW(e)  of power and 9 power plants are under construction  to produce 4092 MW(e).

The main advantages of  these  nuclear power plants are that those do not have any combustion products and produce clean source of power which does not contribute to air pollutions.


India has at least 31% of world’s thorium . It is a potential source of nuclear fuel . It has good electron emission . It can be used in fast breeder reactors  as fuel. If thorium is utilized in producing fuel,   India can be a suppler of nuclear fuels to the world rather than recipient. The world could produce clean & pollution free power.
CONCLUSION:


It is told that “Nero fiddled, while Rome burned”. Countries across the world trade charges, blames each other and debate endlessly while the planet succumbs to global warming. The human activities are influencing the climate change by emitting green house gases by developed countries , the consequences of a heating planet are being experienced all over globe. Every individual and region has a stake in halting the global warming. Clean technology created through capital intensive research and development in the west should be transferred free of charge to the rest of world-universally accessible and applicable – so that together every can do their bit to counter global warming. The danger of environmental refugees on accounts of climate change such as  due to costal flooding, acute water scarcity and extreme precipitation events and heat waves could disrupt peace and security of the mother earth.. Let us the world leaders should join hands forgetting the superiority complex  and save the mother earth from the worst situation.
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