All about
Monsoons
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Earth, now
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Earth, 80 million years ago

Where is India?

Where is Indian Ocean?

Tethy Sea
(Indian Ocean)
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Earth, 80 million years ago

* Captain WH Sleeman discovered the first
Barapasaurus from India during 1820s.




Asteroids and Deccan Volcanism



Deccan Volcanism
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Rise of the Himalayas

Rising Air Cools and Condenses

Dry Air Advances




Monsoon Winds

Southwest Monsoon (80% of rains)
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Northeast Monsoon
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Monsoon Winds

Summer — land is warmer
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Winter — ocean is warmer
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The way the Winds work
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Onon, the Mongolian Cuckoo on the Winds

Fli th‘ Onon flles‘dﬁlongolla to’ Afrlca

25 September 2019*

~ Onon leavés Ihdia, crosses Arabian Sea and reaches Saudi Arabia (2000 km)
Wlnds at g()o hPa ~ 3 km altitude

rI'-'\Iight 2. Onon flies Af“ca to Mongolla -
04 May 2020 Y =~
Onon leavés Africa crosses Arabian Sea and reaches India (5000 km) 7
Winds at 1000-hPa & near surface
(5 & e
r'\bht 3. Onon flles agam Mongolla to Africa P
NR5 September 2020
> A j Onon leavésindia, crosses Arabian Sea and reaches Yemen (3500 km in 68 hours)
2 s -’ Lost signalon 01 October 2020 A
. Winds at 700 hPa ~ 3 km altitude ‘ gt
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= Track from Mongolian Cuckoo Prole‘s\t\
: Winds via Earth null school
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on Blooms
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Clouds

Cirrostrétus

Cirro

High Clouds
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Monsoon Clouds and Rains
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Monsoon (

MonSoon MELODIES BY INDIAN FROGS
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= Green Humour for a Greying Planet
w An Amazon Bestseller!

Credits: Rohan Chakravarty
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10 mm rain means
10 liters of rain water in 1 square meter

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

Annual Rainfall received by
India = 850 mm

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

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?

AgriCL__l___I_t__urefFarming Water Resource Management Fisheries/Marine Transpartation

We code the physics of
the ocean, atmosphere,
land processes in these
super computers.
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Climate Forecasts
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It takes the data and tell
us how the weather and

climate changes

Indian Ocean Observing System (IndOOS) Beal et al. 2020 ©AMSTEC K




Climate Change

HEY MOM, WHATS ) s THEY SAY THE POLLUTANTS
WE DUMP IN THE AR ARE
TRAPPING IN THE

SUN'S HEAT AND

TS QOING TO_ |

MELT THE POLAR

SURE, YOUZL BE GONE THIS FROM THE KID WHO WANTS
WHEN T HAPPENS, BUT |70 BE CHAUFFEURED AN PLACE
I WONT! NICE PLANET MORE. THAN A BLOCK AWAY.

YOU'RE. LEAVING ME !




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

SO YOU WANT SOME WATER, | | IT'S UP TOME TO DECIDE F
HUH? WELL, IVE GOT A BG || YOU GET WATER ORNOT! I

CAN OF ITHERE. . A |CONTROL YOUR FATE! YouR
B o \ W, VERY L/HES 1RE IN MY HANDS!
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Climate Change

and Floods

As oceans warm,
they provide more
moisture to the clouds

Warmer air holds
more moisture for
longer time

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




Why trees are important for the rains

b
. Atmospheric transport Atmospheric transport
Input c————) OUtpUt Input em— » Output
Rainfall - Evapotranspiration - b & & Rainfall ¢+ ¢ - Evapotranspiration
Water is recycled | l _ ﬁﬁﬁwﬁﬁﬁﬁ o flfﬁ" - I -~ Water is lost
if we have trees ‘@ RGN B | = O [ e
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Récycled rainfall
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_ Why cities are vu_InerabIe to floods




Enjoy the Monsoon!
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