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Earth, 80 million years ago
Where is India?

Where is Indian Ocean?

India

Tethy Sea
(Indian Ocean)



Earth, 80 million years ago

Captain WH Sleeman discovered the first 
Barapasaurus from India during 1820s.
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Asteroids and Deccan Volcanism



Deccan Volcanism



Rise of the Himalayas



Monsoon Winds
Southwest Monsoon (80% of rains)

Northeast Monsoon

October - December

June - September



Monsoon Winds
Summer – land is warmer

Winter – ocean is warmer



The way the Winds work



Onon, the Mongolian Cuckoo on the Winds



Monsoon Winds and Phytoplankton Blooms
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Monsoon Clouds and Rains



Monsoon Clouds and Rains Credits: Rohan Chakravarty



Monsoon Melodies Credits: RoundGlass Sustain



Rain in Numbers

10 mm rain means
10 liters of rain water in 1 square meter

Annual Rainfall received by 
India = 850 mm

That’s about 2 million 
(20 lakh) liters of water 
per person

Volume = 1m x 1m x 0.01m = 0.01 m3 or 10 liters

The math:
Area = 3 trillion m2

Rain = 850 mm
Volume= 2700 trillion liters

Population = 1.3 billion
Per capita water = 2,000,000 liters
= 2 million liters of water 

per person



Measure the Rain on your own!



How do we measure and forecast the monsoon?

We code the physics of 
the ocean, atmosphere, 
land processes in these 
super computers.

It takes the data and tell 
us how the weather and 
climate changes



Climate Change



It doesn’t rain when you want it to rain…



Climate Change
and Floods As oceans warm, 

they provide more 
moisture to the clouds

Warmer air holds 
more moisture for more moisture for 
longer time

When it rains, it 
dumps all the water, 
causing floods



Why trees are important for the rains

Water is recycled 
if we have trees

Water is lost 
if we don’t have trees



Why cities are vulnerable to floods



Enjoy the Monsoon!


