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National Science Day – 28 February
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Sir CV Raman 
1930 Nobel Prize in Physics

"for his work on the scattering 
of light and for the discovery 
of the effect named after him"
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Let us understand climate

“Climate is what you 
expect, weather is what 
you get”

Climate patterns: snow 
melting, wind & ocean 
currents, ocean 
evaporation – energy 
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evaporation – energy 
input for all these from the 
SUN

Climate – incredibly
complicated due to the 
number of processes.  
“The Butterfly effect”
Study of weather laid the 
foundation of chaos 
theory.



Energy inputs to the earth: The SUN

The BIG guy in the solar system

99.86% of all the mass in the solar 
system;  about 100x earth diameter

Chemical reactions in stars release 
energy.  Light from the sun delivers 
energy to the earth.  This energy 
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energy to the earth.  This energy 
decides the climate/weather.

Changes in the sun, for example, 
sun spots, have a huge impact on 
our climate.

Solar energy: about 100 million billion watts
Total energy consumption on earth: about 15 million million watts (viz. 1/10000th

the solar energy)
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Climate change: Natural causes

100,000 year periodicity 
corresponding to the Milankovitch 
cycles  (variations in earth’s orbit)
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11 year cycle for sun spots



People are talking about man-made climate change
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Man-made Global Warming – Is it real?

Will our Himalayan glaciers disappear by 2035???
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IPCC: What is this?  How does it work?

Rachel Pike’s TED Talk
www.ted.com
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OK, so is man-made global warming real? 

Al Gore’s 2008 TED Talk
www.ted.com
(start at 5.05 min; end at 9 min)

James Balog’s TED talk
www.ted.com
(start at 3.53 min; end at 17.48 min)
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(start at 3.53 min; end at 17.48 min)

Appear to be reasonably believable evidence that the 
current warming that we are seeing is caused, at least in 
part, by humans



How can we cool down the earth? 

A Radical Idea – “Geoengineering”

David Keith’s TED Talk
www.ted.com
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The Carbon problem
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The Carbon problem

Al Gore’s 2009 TED Talk
www.ted.com
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Source of the Data:

Energy and the Carbon problem
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Source of the Data:
World Bank, 1999
Human Development Report, 2001

Data from 2005 lecture by Dr. Ratan Sinha (BARC)

With the economy growing, energy consumption WILL go up (a lot !)

Where will this come from?  
Mix of coal, nuclear, and NON CONVENTIONAL (Renewable budget increased 
by 61% to 1000 crores; National Action Plan on Climate Change)
NCL – Large program on solar energy



http://calculator.carbonfootprint.comWhat is your Carbon Footprint?
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One return flight between Mumbai and Delhi
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A return journey by train between Pune and Delhi
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30 km/day * 30
1 trip to Mumbai: 300
Maruti – 14 km/liter
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Secondary carbon 
footprint comes to 
0.42 MT/month

Eating red meat instead 
of being vegetarian 
increases the footprint 
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increases the footprint 
by ~16%

Owning 2 cars instead 
of 1 increases the 
footprint by about 16%

Remember: Also need 
to count cost of 
manufacture, transport 
of product to you



India average: 1.2 MT/year/person
China: 3.84 MT/year/person

Germany: 9.8 MT/year/person
USA: 20.8 MT/year/person

Carbon Footprints: Some numbers
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Bangladesh: 0.25 MT/year/person

Based on our calculation: 8.22 MT/year >> National 
(assuming 3 flights/year) average



What we talked about today

Climate
Man made climate change, IPCC
Global warming – Geoengineering 
The carbon problem and carbon footprints

and we watched several TED videos
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A few of the resources available on the web:
http://pmindia.nic.in/climate_change.htm
http://www.ipcc.ch
http://www.epa.gov/climatechange/
http://en.wikipedia.org/wiki/climate_change
http://www.climatecrisis.net
“Will Jellyfish rule the world”; Hickman, L.; Puffin, India 
2009



Thank you
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