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y8@QLHMFof the climate system is

unequivocal, as is now evident from

observations of increases in global average

air and ocean temperatures, widespread

melting of snow and ice, and rising global

average seaKDUDKx- IPPS

y*have been dismayed over the bogus

science and media hype associated with the

dangerous human induced global warming

hypothesis. My innate sense of how the

atmosphere-ocean functions does not allow

me to accept these scenarios. Observations

and the theory do not support these ideas.x

William Grey, Professor Emeritus of

Colorado University





Some Facts

Ç Climate change is not a new phenomenon. The Earth has experienced periods of 

Hot and Cold climate since its existence. The changes occurred due to :

× $G@MFDR HM HMBNLHMF RNK@Q Q@CH@SHNM CTD SN BG@MFDR HM &@QSG½R  NQ RTM½R  NQAHSq 

× Changes in the reflection of solar radiation, commonly called the albido, due to    

cloud cover, small particles called aerosols  and land cover.

× Changes in the composition of greenhouse gases in the atmosphere.

× *BD @FDR SG@S B@LD @MC VDMS VDQD KHMJDC SN U@QH@SHNM HM SGD &@QSG½R NQAHS @QNTMC 

the Sun and fall in concentration of atmospheric Carbon dioxide (CO2).

× The warmer spells occurred due to high level of CO2 concentration in the 

@SLNROGDQD CTD SN UNKB@MHB DQTOSHNMRu @MC @KRN U@QH@SHNMR HM RTM½R DMDQFX 

output. 

Ç In fact, the solar variability and volcanic activities contributed to climatic 

variation during the past millennium before the industrial revolution. 



To understand Climate Change we must

understand what do we mean by climate

and what are the drivers that cause

change in the climate regime.



× $KHL@SD HR TRT@KKX CDEHMDC @R y@UDQ@FD VD@SGDQxq *S HR SGD LD@M @MC 

variation of temperature, precipitation, and wind over a period of time.

× Climate of earth is determined by the interplay of incoming solar 

energy and the outgoing energy radiated from the earth and exchanges 

of energy among atmosphere, land, ocean, ice and living things. 

× Roughly 30% of the solar energy after reaching the top of the 

atmosphere is reflected back to the space. Such reflectivity occurs due 

SN BKNTCRu RL@KK O@QSHBKDR OQDRDMS HM SGD @SLNROGDQD B@KKDC y@DQNRNKxu 

and earth surface (snow, ice, desert, etc). Solar radiation that is not 

reflected back to space is absorbed by the earth surface and 

atmosphere.



× The atmosphere of the earth has concentration of certain gases in ideal

proportion which are called greenhouse gases. Greenhouse gases are

water vapour, Carbon dioxide (CO2), methane (CH4), ozone (O3) and

nitrous oxide (N2O) and other gases that are present in small amounts.

× These gases act as partial blanket over the earth surface and prevent

infrared (heat) radiation from escaping to the space. The infrared

radiation is re-emitted in all directions and thereby helps keeping the earth

surface warm enough to generate and perpetuate life. This blanketing

effect and consequent warming of the earth surface and the lower

atmosphere is called the natural greenhouse effect.

× The problem starts when the balance in gas composition in the atmosphere

is affected by external forcing caused by human interventions and natural

forces like volcanic eruption and solar variations .
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How Greenhouse Gases are Generated and How Much

Ç The primary human-generated greenhouse gases are carbon dioxide , methane, 

fluorinated gases,  and nitrous oxide. Apart from Greenhouse gases, aerosols 

(black carbon) and land use changes (deforestation) also affect warming. 

Green house Gases Generated  by Share as %

ü Carbon Dioxide 

(CO2)

Fossil Fuel Combustion, Land Clearing for 

Agriculture, Cement Production.

76.7%
Fossil fuel (56.6%)

Deforestation (17.3%)

Cement production (2.8%)

ü Methane(CH4) Livestock Production, Extraction of Fossil 

Fuels, Rice Cultivation, Land Fills, Sewage.

14.3%

ü Nitrous  Oxide 

(N2O)

Industrial Processes, Fertilizer use. 7.9%

ü Hydrofluoro-

carbons (HFCs)

Leakage from Refrigerators, Aerosols, Air 

Conditioners.

ü Perfluoro -carbons Aluminum Production, Semiconductor 

Industry

1.1%

ü Sulfur Hexa-

fluoride (SF6)

Electrical Insulation, Magnesium Smelting



Greenhouse Gas Generation by Sector and Share of Each

Source Emission Generating Activities Share

ü Energy Supply Electricity and Centralized Heat 

Generation, Resource Extraction, 

Grid-base Transmission/ 

Distribution

25.9%

ü Industry Production of Metals, Pulp and Paper, 

Cement, Chemicals, Petroleum Refining 

19.4%

ü Forestry Deforestation, Decomposition of Bio-

mass remaining after logging

17.4%

ü Agriculture Crop and Livestock Production 13.5%

ü Transport Cars, Freight Trucks,  Plane, Train, Ships 13.1%

ü Residential and 

Commercial Buildings

Heating, Cooling and Electricity 7.9%

ü Waste Landfills, Incinaneration , Waste Water 2.8%



Greenhouse Gas Generation by Sector and Share of Each
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According to *1$$½RFourth AssessmentReports:

× The amount of carbon dioxide in the atmosphere in 2007 was 384

ppm as opposed to natural range of 180 to 300 ppm recorded over

the last 650 ,000 years.

× The amount of methane has increased to 1774 ppm in 1975 over

the natural range of 320 to 790 ppm of the past 650 ,000 years.

× The amount of nitrous oxide has increased from 270 ppm during

the pre-industrial period to 319 ppm in 2005 .

× All other green house gases have much higher heat trapping

capacity than CO2. However, CO2 molecules are more stable than

others gases, lasts longer in the atmosphere and also emitted in far

greater quantities .

What is the Current Status of Greenhouse Gas Emission



Who are Emitting These Gases Most & How Much :





Carbon Emission by Selected Rich and Poor Countries



Since the mid

eighteenth century

fossil fuel use and

cement production

have released

billions of tons of

CO2 to the

atmosphere. CO2

levels in the

atmosphere before

the Industrial

revolution were

280 ppm. By 2007

, the levels have

reached 384

ppm§a 37%

increase



Average global 

temperature 

increased by 0.74 

degrees Celsius 

between 1906 and 

2005. Predicted 

additional rise is 

between 1.8 and 

4.00 degrees 

Celsius this 

century depending 

on what actions 

are taken to curb 

green house gas 

emission.



Rankng Year

1. (Hottest) 2005

2.  1998

3.  2002

4. 2003

5. 2006

6. 2007

7. 2004

8. 2001

9. 2008

10 1997

Direct 

temperature 

readings dating 

back to the 

nineteenth 

century show 

that the last 10 

had 8 of the 10 

warmest years 

on record.  



Ç The earth has warmed by 0.8C from pre-industrial times and is projected 

that the temperature will increase by 0.2 -0.3C a decade. If business as 

usual mode is followed global temperature will rise between 2.5 -7C over 

the pre-industrial level by the end of 2100.

Ç UNFCCC has categorically noted that the societies and the eco-system will 

be under severe stress if the global warming increases above 2 C above the 

pre-industrial level. 

Ç IPCC has categorically noted that the maximum allowable limit to global 

temperature is 2 degrees Celsius  (3.6 degrees Fahrenheit), which is also 

agreed upon and embraced  by Government and NGO leaders. The risks and 

threats of climate change will increase dramatically when global 

temperature rises more than 2 degrees Celsius.

Ç Action required  to keep the temperature below 2 degree Celsius is to bring 

down carbon dioxide concentration in the atmosphere to 350 ppm or lower. 



Ç Loss but significant loss from Greenland and Antarctica ice sheets which 

will contribute to subsequent sea level rise.

Ç Floods, droughts and forest fires could be experienced in many regions.

Ç Erratic increase in temperature and precipitation could be experienced in 

many countries. Deaths and illnesses  from the spread of infectious and 

diarrheal diseases  are likely to increase.

Ç About a quarter of all plant animal species will face extinction

Ç Water availability will be reduced for another 0.4 -1.7 billion people in mid -

latitudes and semiarid low -latitudes. 

Ç Severe water shortages will be experienced in Africa and Asia. 

Ç High temperature will also critically affect production of food crops, 

cereals in particular
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Ç Communities will suffer from heat stress and high incidence of vector 

diseases, and coastal areas will experience catastrophic cyclones, 

water surges and flooding 

Ç About 3 billion additional people will suffer from water stress 

Ç 50% of species will become extinct, productivity of crops will decline 

sharply causing severe food crisis

Ç About 30% of the coastal areas will be inundated and experience 

severely strong cyclonic storms and water surges

Ç Melting of major ice sheets and glaciers will cause several meters of 

sea level rise which will affect the coastal areas

Ç Malnutrition, incidence of diarrheal and cardio -respiratory diseases will 

increase significantly



Sector/Systems Impacts/Changes

Eco-system ÅMassive extinction of animals, plants, fish, insects and 

birds

ÅHuman, animal and plant migration

ÅIncreased floods, droughts, river erosion, wildfires

ÅDecreases in forest cover, increases in arid lands, etc.

ÅIncreased ocean acidification and coral reef bleaching

ÅExpansion of exotic, invasive plants and animals

ÅMelting of snow and consequent sea level rise

Food and Agriculture ÅReduced crop yields

ÅShifting growing zones

ÅIncreased hunger and malnutrition

ÅDeclining fish yields

ÅIncreased pest infestation

Water ÅIncreased droughts

ÅToo much little precipitation, flooding

ÅDecreased drinking and fresh water supplies and 

availability

ÅGlacier melting


