THE SCIENCE OF CLIMATE
CHANGE




THE EARTH — A BEACON OF LIFE

Mars Planets and atmospheres

Thin atmosphere
{Almost all CO=2 in ground)
Average temperature : - 50°C

Earth
0,03% of CO2 in the atmosphere
Average temperature : + 15°C

Venus

Thick atmosphere

containing 96% of CO2
Average temperature : + 420°C
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THE GREENHOUSE EFFECT

The Greenhouse Effect

some solar radiation Some of the infrared
Is reflected by the radiation passes through

F_‘”"h_ "H_"d_ l.|1z' the atmosphere, and some
atmosphere. is absorbed and re-emitted
in all directions by

greenhouse gas

molecules. The effect of

this is to warm the Earth's

surface and the lower

atmosphere.
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A BRIEF HISTORY OF EARTH’S
CLIMATE

100 MYA — greenhouse, dinosaurs present, continental drift

2.5 MYA — changes in earth’s orbit, the ice age begins, advance of
ice sheets in NH

20,000 YA — LGM, permanent ice covers most of NH; sea levels 6
m lower

10,000 YA — End of the glacial period; earth warms up, Holocene

extinction begins




FROM DISCOVERY TO
DISTRESS...

1824 — Joseph Fourier discovers the Greenhouse
effect

1896 — Savante Arrhenius explains the science of
GHE
1924 — Thomas Chamberlain explains

1960’s — Roger Revelle and Charles Keeling study
effects of atmospheric CO2 levels on the
Greenhouse effect

1985 — The BGS discovers the Antarctic Ozone Hole

1994 — The UNFCCC is formed to combat climate
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THE GREENHOUSE GASES...

« Carbon Dioxide CO,

* Methane CH,

 Nitrous Oxide N,O

« Hydrofluorocarbon HFCs
 Perfluorocarbon PFCs
 Sulphur hexafluoride SFg
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The main greenhouse gases
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Global Trends in Major Greenhouse Gases to 1/2003
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Global trends inmajor long-lived greenhouse gases through the year 2002, These five gases account for about
97 % of the direct climate forcing by long-lived greenhouse gas increases since 1750, The remaining 3% is

contributed by an assoment of 10 minor halogen gases, mank HOFC-22, CFC-113 and CCI,,



ATMOSPHERIC CO2 INCREASE
AND GLOBAL WARMING

Ice Core Data Mauna Loa Global Average Temperature
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INCREASE IN GHG
CONCENTRATIONS

Atmospheric concentration of GHGs has increased significantly
since the industrial revolution of 1850

CO2 30% increase from 280 to 379 ppmv (Natural range 180-
300 ppm)

CH4 100% increase from 700 to 1774 ppbv
NO2 15% increase from 270 to 319 ppbv

Since 1970, concentration of GHGs has risen by 80% and CO2
has contributed to 70% of this increase

CO2 accounts for 77% of all GHG emissions

Rise is attributed to increase in fossil fuel consumption and
intense land use




GHG CONCENTRATIONS

Methane
149%

Nitrous
Oxide
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Carbon
Dioxide
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Emissions of CO, - selected countries (1995)

Tonnes per capita Total million tonnes
LUSA 19.6 World 22149.6
Canada 16 USA 5228.5
Russia 10.4 China 3006.8
UK 9.7 Russia 1547.9
Japan 9.2 Japan | 11509
Poland 8.7 India | 803
lceland 78 UK | 564.8
South Africa TeT Canada | 4708
World s 3 G Poland | 336.1
China 25 South Africa | 320.9
Brazil 1.8 _ Brazil | 2875
India | 0.9 Nicaragua | 2.6
Nicaragua U.'E SN0 A S A lceland | 2.3 | . | . |
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Annual Greenhouse Gas Emissions by Sector

Industrial
processes

16.8%

Power stations
21.3%

Transportation fuels

14.0% Waste disposal

and treatment
3.4%

Agricultural

12.5% o, Land use and
DYprodcts 10.0% piomass burning
Fossil fuel retrieval, 2 10.3% Residential, commercial,
processing, and distribution 11-370 and other sources

29.5% 40.0% 62.0%

20.6%

1.1%
8.4% 4.8% 1.5%
2.3%
192% 9. 1% s 66% 59%
12.9% 296% 48 1% 26.0%
Carbon Dioxide Methane Nitrous Oxide

(72% of total) {18% of total) (9% of total)



SOME DISTURBING FACTS

« Climate has changed over the past century
— Global mean temperature has increased .5-1° F
— Global sea level has risen 4-10 inches
— Global precipitation over land has increased 1%
« Climate is expected to continue to change in future
— Projected temperature increase of 3.6°F by 2100
(1.8-6.3°F)
— Projected sea level rise of 20 inches by 2100 (6-
38 inches)
— Likely increase in precipitation intensity




Departures in temperature in °C (from the 1990 value)

Variations of the Earth’s surface temperature: year 1000 to year 2100

Global

instrumental
observations

I

e

o
1

& 5 0
g v th 0

W
n

FUNTRLN S ST I 0TI U UM I S MU AU S A SO S I O T O

25

2.0

1.5

1000

1100

1200

1300

1400

1500

1600

1700

1800

1200

-[ Projections

|

2100

Several models
‘all SRES envelope

=

]

I

i

P

i

]

]

]

]

]
e if |

]

]

i
Bars show the

range in year 2100

produced by
several models

Scenarios
A1B
AT
ATFI
A2

B1
B2
15592a




Projection of CO; and Temperature to 2100

Global CO;

B Glabal Temperature
= Business As Usual
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THANK YOU!

BY
BABY JYOTHI SREE

Panchavati Rural Development society,
Hyderabad.




