INDIAN MONSOON MECHANISM
Class Study Notes

Core Question box:

/ Why does India suddenly transition from scorching
summer heat to heavy monsoon rainfall ?

l‘ —_— ——

Section 1. What is a Monsoon ?

- The word Monsoon comes from Arabic ‘Mausim’ meaning season.
- A monsoon is defined as a seasonal reversal in the direction of winds
between land and ocean across different seasons.

Quick Formula to Remember : Q
‘Monsoon = |Seasonal Wind Reversal + Seasonal Rainfall ——
- South-West Monsoon (SW): Summer Season (Rainy) VL

- North-East Monsoon (NE): Winter Season (Retreating)
Section 2. Why Does the Monsoon Happen ?

The Indian monsoon is not caused by a single factor. It is a giant atmospheric
en%ine produced by the combined effect of :

ifferential land-sea heating & pressure gradients
* Apparent movement of the Sun & shift of the ITCZ 7777 @,

» Orographic barriers (Himalayas & Western Ghats) e
o Upper atmopheric circulation (Jet Streams & Tibetan Plateau heating)

—_— — — — — — — — —

Section 3. Summer Heating & Low Pressure (Apr-May):

During Northern summer, intense solar radiation heats up northern plains,
particularly Rajasthan, Punjab, Haryana, and Deccan Plateau. C.{:)

@~ HOT LANDMASS —=> LOW PRESSURE (L) — (COOL OCEAN A
17 (North India) ~5 Meist winds fios from oceancs land . (Indian Ocean)
0- —> due to low pressure over land HIGH PRESSURE (H)

Section 4. Movement of the ITCZ:
- ITCZ is the equatorial trough where northern & southern trade winds

converge. - 7 i
- In summer, the ITCZ shifts northward over the Indo- al

- Ggn etic eplqin (thermal eq:ﬁ’ror). _ _ C?':“’“S‘?"“ -~
pu w?% oceanic moisture toward the Indian subcontinent. Rising air =
subcontinent. Clouds & Rainfall

* Key: ITCZ = Intertropical Convergence Zone
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" Section 5. South-West Monsoon Winds & Coriolis Effect: _i_DD_,

are forms over northern India,

| - As strong low-press

- the South-East Trade Winds from the Southern Hemisphere cross the Equator.

iolis Force Action: @& _ .
| (_:OJII;:SCNZ:“Z {'helEquafor, Earth's rotation deflects these winds to the right

in the Northern Hemi;phere.,r e St
- i into moisture-laden :
Iﬁm ‘;Iynislu:u:?re:so-a llmving northeast across the Indian Ocean

SW Monsoon Winds —> _=9299"
/’/ —% ¥

(Due to Coriolis force: deflection to the right in NH)
" Section 7. Two Main Branches of SW Monsoon :
" A. Arabian Sea Branch: _ Mc‘;}
- Strikes the Western Ghats & the western coastal plains :

- = Brings heavy rainfall to the Western Coast (Konkan, Kerala, Kximcd‘aka)
. = Continues north-east through Central & NW India <«

h-West Monsoon Winds — _,-’::?
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Section 6. Mountain Barriers: Himalayas & Western Ghats LA
= Himdlgyes;.
w=,- Acts as a massi Il ir to rise’ o
condense, and condense ey h‘::\fy_:ufm e vy .
= Blocks monsoon winds from escaping northward into Central

sia ind bl
= Shields India from cold, icy Siberian wi;; ;:\I wini':-ked ?’F*
- Westerm Ghats : (protects during winter)
= r:i;ebrzcaeffh% .th' “g'rg!:igr’\hl&aR:m:c‘:\ of n;lonso?n winds : S%;’
-auses heavy Orographic Rainfall on the windward side
- Creates a Rain-Shadow region on the eastern side —».! .
Dry / Rain-nshadow / Rain-shadow -

= Leads to extreme rainfall in Meghalaya

Section 8. Why Northeast india Gets Extreme Rain:

- The Bay of Bengal branch is funneled into the hills of Meghalaya

Garo « Khasi + Jaintia Hills LS

- The hills force rapid orographic uplift —» intense % b

* RECORD HOLDER %] & reinfal Tt

- Mawsynram & Cherrapuniji (Me halavn) are
among the wettest pﬁ:ces on Earth! 7=
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Section 9. Monsoon Characteristics: Burst vs Break:

* Burst of Monsoon:

o Sudden dramatic onset of torrential rainfall, %
usually in early June =V, 7%

¢ Break in Monsoon :

- Temporary dry spell during the rainy season when rainfall
stops for a few days

- Occurs due to northward/southward shift of the ITCZ
(Inter-Tropical Convergence Zone) CCS@

_______ /

=* Key Poir“r: SW Monsoon lasts June—September = Vital for Kharif cropping Sencon 4
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Section 10. Retreating / North-East Monsoon (Oct-Nov)
. f\bf’cer September, as Sun shifts southwards, land cools down quickly.

e High pressure develops over North India, causing monsoon winds to
withdraw. NE

e Winds reverse to North—Eas’terly direction. @
Tamil Nadu Special Case: %

While most of India receives rain from SW Monsoon (Summer),
Tamil Nadu coast gets its primary rainfall during Oct-Dec
from North-East (Retreating) Monsoon L

as winds pick up moisture while crossing Bay of Bengal! T

Complete Mechanism Flowchart : =

—G:D—-> ——> Summer ————> | Intense Solar Heating of Indian Landmass

v v
Thermal Low Pressure develops over ——> Thermal Low Pressure develops over
y it ~ | NW India

ITCZ shifts Northwards over _~ 5 | SE Trade Winds cross Equator &
{ndo-Gange’cic Plains o - ¢> " | deflect Right (Coriolis Effect) %

v
922 South-West Monsoon Winds — Orographic Uplift by Western Ghats

===

oceanic  moistwe Ao | & Himalayas |, LA
Did You Know? Quick Facts: __ [ HEAVY MONSOON RAINFALL
e Monsoon # Just Rain: OVER INDIA = '

-
Scientifically, it refers to complete wind-reversal system, not just precipitation.

e Economy Driver: Indian agriculture is heavily monsoon-dependent ;
a good monsoon directly boosts rural economic growth !

[ Think Like a Geographer :
Q: What if Himalayas didn't exist ?

A: Monsoon winds would pass freely into Central Asia without releasirg
major moisture,

" makina North India far drier, while cold Siberian winds in winter
| wouEi make India freezing cold!

* Tip: Remember — NE Monsoon is seasonal reversal; crucial for Tamil Nadu! #



