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Part-B Chapter 5: Climate of India
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Introduction / IRTIT INDIA

Climate Regions

e India’s climate is described as
“Tropical Monsoon Climate”
(according to Koppen classification —
Am/Aw type).
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. Tropical Monsoon (Am/Aw): Most of India — hot summers, monsoon rains.
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. Tropical Semi-arid (Steppe, BS): Rajasthan, Gujarat, rain-shadow Deccan (Telangana,

Karnataka).
— TGRS &1 — TSTEAT, IR |

. Hot Desert (BW): Thar Desert (Jaisalmer, Barmer).

— ASTYT &7 — IR |

. Humid Subtropical (Cwa/Cwb): Northern plains, NE states, Himalayan foothills.

— 3¢, 3ArSuTRfeaei 817

. Mountain/Alpine Climate (H): Himalayas, Ladakh — cold, snowfall.
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Characteristics / faIv¥dTU:

1. Seasonal reversal of winds (Monsoon).
— Ul T ANFAT fgem aRad= |

2. Uneven distribution of rainfall — Western Ghats & NE India = heavy rainfall, Rajasthan & Ladakh
= arid.
—> YT ST HHATA [T

3. Influence of Himalayas — protect from cold Central Asian winds; force monsoon winds to give
rain.

— TeATer T T3l &Y Uehd & R ATTHST asT T & |
4. Long coastline influences maritime climate in coastal areas.

— ol TGN @ AT &1 GG T8 & Hfeld & &

2. Factors Affecting Climate of India / $TRd & STeTdTy T JHTTAT et dTel HRb

e Latitude (37&1721) — India lies in tropical & subtropical zones.

e Altitude (3313) — Himalayas cold; coastal plains hot & humid.

e Distance from Sea (¥H¢ q a,:?r) — Interior areas = extreme climate; coastal = equable.

o Relief features (FWIEJ?T) — Western Ghats receive heavy rain, Deccan plateau is in rain-shadow.
e Monsoon winds (HTsT¥eT gdei) — Main factor of rainfall.
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3. Seasons of India / Wﬁﬂ@ﬁ

According to Indian Meteorological Department (IMD), India has 4 main seasons:

2\ 00606 Jd g
A qu ~ ddd

WINTER SUMMER MONSOON POST MONSOON
JANUARY - FEBRUARY MARCH - MAY ~ JUNE -SEPTEMBER  OCTOBER - DECEMBER

(a) Winter Season (2 *d) — December to February

e North India — Cold (temperature <5°C in Punjab, Haryana, Rajasthan).
e South India — Mild (temperature ~20-25°C).
e Western Disturbances bring winter rainfall in NW India (Punjab, Haryana, UP, Delhi).

e Cold waves from Himalayas affect North plains.
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(b) Summer Season (IH *%d) — March to May

e Temperature rises — NW India hottest (Rajasthan ~50°C, Madhya Pradesh, UP).
e Hot winds (Loo) blow in Northern plains (Apr-Jun).

e Dust storms (Aandhi) common in May.

e Pre-monsoon showers:

o Norwesters or Kalbaisakhi — violent thunderstorms in West Bengal, Assam. (Beneficial for
Jute and Rice in West Bengal and Tea in Assam)

o Mango/Blossom showers — Karnataka, Kerala, help in ripening of mangoes and flowering
of coffee

=] o (7 §aT0), SHISHTE! (FREH FaTTe), HHITE (GTET0T 9 |

(c) South-West Monsoon Season (a9T *%d) — June to September

e Onset: Kerala coast ~1st June; retreat: September.

e Contributes ~75% of annual rainfall.

e Arabian Sea & Bay of Bengal branches.

e Heavy rainfall on Western Ghats & NE states; rain-shadow in Deccan Plateau, Rajasthan, Ladakh.

=] ST & TSR deh 75% aTfien asT, 9fRE#HT °1e g Yaft HRd 7 3118, Gefehel TOR T ATEATT H
A
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(d) Retreating Monsoon / Post-Monsoon (¢ Fd) — October to November

e Monsoon withdraws from NW India — moves SE.
e Clear skies, humid conditions.
e NE Monsoon winds — rainfall in Tamil Nadu, Andhra Pradesh.

e Cyclones in Bay of Bengal frequent.

=] 3FCER—AdSN, AT T AT, ATHAATS-3TY & TS, FTel T WrsT H shdld |

Traditional Indian Seasons (Ritus):
1. Vasant (Spring): February - March
2. Grishma (Summer): April - May
3. Varsha (Monsoon): June - September
4. Sharad (Autumn): October - November
5. Hemanta (Pre-winter): December

6. Shishir (Winter): January - February
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4. Indian Monsoon / AR AT
(a) Definition / IR

e Monsoon = Seasonal reversal of winds due to differential heating of land & sea.

e Derived from the Arabic word 'Mausim,' meaning 'season'.

o HATHA = A T THg o HHATT 1T & Y=t bl HAFAT feRrm aRacieT |

(b) Onset of S.W. Monsoon / ATeT¥{sT T 3TTHeT

e Normal onset: 1st June — Kerala coast.
e Advances northwards — covers whole India by mid-July.

=] HIHTI: AT 1 3ol T el dC A FALT AT § 3R S[ells HET deh I HRA H thel ST & |

Why monsoon happens (mechanism) / HlH1 #2419 &

e Land-sea differential heating — seasonal pressure reversal.
HA-THe AT FSHT — HIGHT aTe IeTehi |

e ITCZ shifts north (Jun—Jul) pulling cross-equatorial SW winds.
EENST AT & 3R aehdr g, STaof Moy § JHeR Jae fadr g |
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e Mascarene High (S Indian Ocean) & Somali Jet feed strong moist flow.

HEFIRT 3T a1d g HATST ST TR AT ATt FA ¢ |

e Tibetan Plateau heat-low + Tropical Easterly Jet (TEJ) strengthen monsoon; Subtropical
Westerly Jet (STJ) shifts north in summer, returns south in winter.
fsaIclt ToR F0T 7467 aTa + S5l AT ! T2, THEISSodS ASH H e gedr, id # gfator
dlear gl

e ENSO (El Nifio/La Nina) & Indian Ocean Dipole (I0D) modulate strength & spatial spread.
SUTUH3 (TA-AA1/AT-511eT) T STSIHTSY HATHAHST bl Afee/faaor geriae e &
m EIl Nino: Warmer Pacific, weak Walker circulation — Somali Jet weakens — India’s
SW monsoon tends to weaken, drought risk 1 .
m La Nina: Cooler Pacific — monsoon generally stronger, floods risk 1 .
m Indian Ocean Dipole (IOD): Positive IOD (warmer W. Indian Ocean) can offset El
Nifio and support India rains; Negative IOD can dampen rains.

(c) Branches of Southwest Monsoon / GaTUT-9TRE# HISTHET hl 2AMETT

The Somali Jet (Findlater Jet) is a cross-equatorial low-level jet along East Africa, carrying Arabian Sea
moisture into India, crucial for SW monsoon rains over Western Ghats. When moisture-laden winds
reach the southernmost tip of the Indian Peninsula, it divides into two parts due to its topography.

They are:
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1. Arabian Sea Branch (31{& €Y 2ATAEI)

a. Hits Western Ghats — Heavy rainfall on windward side (Kerala, Karnataka, Konkan, Goa,

Mumbai).
b. Moves through the valleys of Narmada and Tapi and reaches the Chota-Nagpur Plateau,

where it joins the Monsoon winds coming from the Bay of Bengal
c. Crosses to Gujarat & Rajasthan (weaker).
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2. Bay of Bengal Branch (S3TTel &l @TST M)

a. First of all, Monsoon winds hit Andaman and Nicobar Island before Arabian Sea branch hits
Western Ghats

b. Moves towards NE India — Heavy rainfall in Assam, Meghalaya (Mawsynram = highest
rainfall).

c. Deflected westwards along Himalayas — Ganga plains.

P Andaman and
“Nicobar Islands
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(d) Retreat of Monsoon / NE Monsoon / AT &l aTq&T

e Starts: September — NW India; Ends: December — Tamil Nadu coast.
e Retreating monsoon causes:

o Clear skies, humid days.

o Rainfall in TN, AP, Kerala (NE Monsoon).

o Frequent cyclones in Bay of Bengal.

=] ATeTgE Y Ao FAdeR @ F gle fedeR 7 Afferrs de ae FATed gl 8|
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(e) Western Disturbances (WDs) / 92T faaitsr

o WD are Extratropical cyclones originating in the Mediterranean region (West Asia).

o Carried eastwards by westerlies at the surface and guided by STJ (Sub-Tropical Westerly Jet)
in the upper atmosphere.

o Enter India via Afghanistan—Pakistan — bring winter rain & snow to NW India & Himalayas.

Western Disturbance Northernly Dry Winds

A S8 a T e W Sl bty e L A et T ~ s T e b}
el W IV 5 (A =T gy f A x = |

e Impacts: Snow in Himalaya; cyclonic rain in NW plains (Punjab—Haryana—Rajasthan—UP) — vital
for Rabi (wheat, mustard); sometimes hail & cold waves.

T fGATor g & RAuTd; 3.-9. Aerel # auT — & GHel g Heaqor; wefi-ahell 3Tel/fid ol |
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e Summer WDs can trigger pre-monsoon dust-storms/thunderstorms.

Arsoanreliet faatTer qa-ATTEsT JTE/IHIT o Fohct B

INDIA'S MONSOON
SEASONS & ANNUAL
RAINFALL

(e) Factors Affecting Monsoon / AT g1 Ca)
GHTTAT et dTel RS

LADAKH

* Differential heating Of Iand & sea. For most of India monsoon
e Tibetan Plateau heating in summer. season typically lasts from
o o

e EIl Nino & La Nina events.

e Jet streams influence onset & withdrawal.

. ()
e Cyclones & local disturbances. Jodhpur
5. Rainfall Patterns & Distribution / i
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e Moderate rainfall areas (100-200 cm): Indo-Gangetic plains, Odisha, parts of WB.
— FEIH quT &1 |

e Low rainfall areas (50-100 cm): Deccan Plateau interior (Telangana, Karnataka, Maharashtra).

— 379 auT & |
/
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Prevailing winds

Evaporation

Orographic precipitation

Warm ocean

e Arid regions (<50 cm): Rajasthan (Thar Desert), Ladakh, Gujarat (Kachchh).
— SF &1 |
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6. Cyclones over North Indian Ocean / 3% fge¢ AR dshdld

e Basins: Bay of Bengal > Arabian Sea (more frequent & intense in Bay).

&Y §3TTel T WTaT H TshdTd 37T8H, 3RT PR H HA|

e Seasons: Apr—May (pre-monsoon) & Oct—Nov (post-monsoon peaks).
Rl: M-S T IeFg—Id TA|

e High-risk coasts: Odisha—Andhra-TN, also Ganga—Brahmaputra delta (storm surge).
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