Chapter 3: Atmosphere and Climate
AT 3 - ATHFHST I FTolaTy

Chapter Review

The atmosphere ic the blanket of air arsund the Earth, held by gravity.
It ie a mixture of gases vital for life. It chields us from harmful ultraviolet
radiation, requlates the Earth' temperature by trapping come of the
Sun'c enerqy, and drivec weather and climate.

Compocition: nitrogen (78%) and oxygen (about 21%) are the main gases.
Othere: argon (0.93%), carbon dioxide (0.04%) and tracee of helivm,
neon, krypton, xenon, 020ne and hydrogen. It aleo has water vapour (0.1
to 0.4%) and dust particles. Composition varies with altitude.

Structure: the atmosphere has five layerc based on temperature and
dencity changes: tropocphere, ctratosphere, mesosphere, thermosphere and
exosphere.

[roposphere: about 12 km thick on average. Temperature falle with height.
Containg the air we breathe, most water vapour and cloude, and all
weather phenomena (rain, fog, hail). Separated from the next [ayer by the
tropopause.

Stratocphere: extends to about 50 km. Free of cloude and weather, <o ideal
For flying aeroplanes. It contains the ozone layer, which filtere harmful
ultraviolet radiation. Boundary: ctratopause.

Mecosphere: extends to about 50 km. Temperature decreaces with height.
Mogt meteorites burn up here.

Thermocphere: from 50 to about 200 km. Temperature rises rapidly a¢
gases absorb X-rayc and chort-wave (Jf. Tt reflectc radio waves
6’anor,bkere i¢ & part) and has the auroras (Aurora Borealic in the north
and Aurora Auctralis in the couth).

Exosphere: the uppermost layer with very thin air; light gases like helivm
and hydrogen eccape into cpace.
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We do not feel the prescure of the atmosphere becavse air presses on us
From all cides and our body exerte an equal counter-prescure from inside.
Weather ic the hour-to-hour and day-to-day condition of the atmosphere.
Climate is the average of weather conditions over a large area for a long
period, usually thirty yearc or more.

Elements of weather and climate: temperature, humidity, precipitation,
atmospheric prescure and wind.

Temperature: depends on insolation (incoming solar enerqy), which
decreases from the equator towards the poles, co temperature also
decreaces. Humidity: water vapour in the air; warm air holds more vapour.
Precipitation: drizzle, rain, cnow, cleet and hail affected by prevailing
wind¢, mountainsg and ceasong.

Atmospheric prescure: weight of air on the Earth’c curface. Highest at cea
level and decreaces with height. Hot areas have low prescure [c/oae/y, wet
weather) and cold areas have high prescure (clear, cunny). Wind ic air
moving from high to low preccure.

Local winde: a cea breeze blows from cea to land during the day (land ic
warmer, low pressure over land). A land breeze blows from land to cea at
night (land coslc facter). They moderate the clhmate of coastal regioncs.
India has a tropical monsoon climate. The IMD recognicec four ceasone:
winter (December to early April), cummer or pre-monsoon (Apri/ to June),
mMonSoon o Fainy (Jure to ge,bteméer} and post-monsoon or retreating
moncoon (Dctober to December).

Traditionally India has cix ceasone: Vacanta (cpring), Grichma (cummer),
Varsha (moncaon), Sharad (eak/y autvmn), Hemanta. (late autvmn) and
Shichira (winter).
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Monsoon comes from the Arabic word mausim’ meaning ceason. The
couth-west moncoon (]w«e to ge,bteméer) ic caused by the unequal heating
of land and cea: low prescure over the heated Indian landmass pullc in
moist winde from the cooler [ndian Qcean, bringing most of India’c
raintall.

The north-eact (winter) moncoon (Dctober to February): the land cosle
Faster, creating high prescure over land, co cold dry winde blow from land
to cea. After croscing the Bay of Bengal they bring rain to [amil Nady,
Andhra Pradesh and parte of Karnataka.

Monsooun ic vital for agricvlture, water cupply, daily life, festivals and
employment. Excese rain couses floods; weak monsoon causes drought.
India’e National Monsoon Micsion and Micsion Maucam aim to improve
forecacts.

Climate change ic the long-term change in weather patterns caused mainly
by human activities cuch as burning fossil fuels, deforestation and
industrial pollution that increace greenhouse gases (earbon dioxide,
methane, witrove oxide, water vapour). Effects: more floods and droughts,
melting glaciers, rising cea levels and loss of bisdiversity.

Carbon footprint i€ the total greenhouse gases released by activities. We
can reduce it by walking or eycling, ucing public trancport, caving
electricity and water, avoiding cingle-uce plastics, ucing renewable enerqy
and planting trees.

Cace ctudy: Punjab floods 2025. Natural causes: very heavy monsoon rain,
western disturbances and rivere (Satly), Beas, Ravi, Ghagqar) already
high. Human causes: weak embankmente (dhusi bandh), building near
vivers, Cilt in vivere and dams, late flood warnings. Effecte: loss of lives,
dir,b/acement, crop and livestock [pgc, damaged roads and bridges,

waterborne diceacec.
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Key Terme

Atmosphere — Blanket of gasec around the Earth held by gravity.
Troposphere — {owest layer; has weather, cloude and breathable air.
Stratocphere — (ayer above troposphere containing the ozone lager.
Ozone — Gac layer that absorbs harmful ultraviolet rodiation.
Aurora. — Coloured lights near the polec in the thermosphere.
Weather — Day-to-day condition of the atmosphere.

Climate — Average weather of a place over about 30 years or more.
Insolation — Incoming colar energy received by the Earth.

Humidity — Water vapovr precent in the air.

Precipitation — Water falling from the atmosphere ac rain, cnow, cleet or
hail.

Air prescure — Prescure exerted by the weight of air.

Monseoon — Seaconal revercal of winde; from Arabic mausim'’
Greenhouse gases — Gases like CO2 and methane that trap heat.

Carboun footprint — Total greenhouse gases released by an activity or person.

Diagrame [ Flowcharte
Layers of the Atmosphere (bottom to fop)

Troposphere: 0-12 km, weather

!
Stratocphere: to 50 km, ozone

!
Megsosphere: to 80 km, meteors burn

!

Thermocphere: to 200 km, aurora

!

Exosphere: outermoct, thin air
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Elements of Weather and Climate

Weather and (limate
|
| |
Heat and moistore Air movement
I I
Temperature Atmospheric precsure
I I
Hamfc//’zfy Wind
I
Precipitation
Weather vs Climate
— \ (
Weatbher Climate
* Hour-to-hour, day-to-day * Average over 30 years or more
+ Changec quickly + Changec slowly
\ - Hot, rainy, windy today \ « Tropical moncoon in India

Sea Breeze ve (and Breeze

Sea Breeze (day) (and Breeze (night)
 Land warmer than cea  Land cools facter
« Low precsure over (and » Sea relatively warmer
\ s Wind blows cea to land \ * Wind blows land to sea

South-Wect ve North-Eact Moncoon

South-Wect (Jun-Sep) \ ([ North-Eact (Oct-Feb)
* Winds from cea to land * Winds from land to sea
+ (and heats faster, low prescure + Land cools, high preccure
\ * Bringe moct of India’c rain \ * Rain only on covth-eact coast
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§'ea§‘on9 in India (IMD)

Winter: December to early April: coldest in December-January (10-15
degreec C in the north-west).

Summer oF pre-monsoon: April to June; average 32-40 degrees ( in inland
India.

Monsoon: June to September, humid couth-west monsoon.

Poct-moncoon: Oetober to December; north-west India ic mostly cloudless.

ﬁad:fzona/ Indian Seasons

Vacanta: Chaitra-laichabha [/MAFCA—APN/)

Grishma: Jyeshtha-Achadha (May-June).

Varsha: S hravana-Bhadrapada (/u/y-/laguff).

SCharad: Achvina-Kartiba (: September-October).
Hemanta: Margachircha-Paucha (Movember-December).
Shichira: Magha-Phalguna. (January-February).

Dan t Miss Qut

o Kalidasa'c Meghadvtam (5th century CE) mentions the onset date of the
moncoon in central Tudia.

Krichiparashara and Varahamihira’e Brihatcamhita describe methods to
predict rainfall ucing the Moon, Sun and nakshatrac.

Kautilya's Arthachastra has records of rainfall measvrements uced for

revenve and relief.

Questions and Activities (with Answers)

Q.1 What ic atmosphere? Explain its compocition with the help of a diagram.
Ans. The atmaglbheke i¢ a blanket of air held arovnd the Earth éy gravity. It

i¢ a mixture of gases ecsential for life.
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Composition (a¢ in a pie chart): nitrogen 28%, oxygen about 21%, argon
0.93%, carbon dioxide 0.09% and othere about 0.03% (neon, helivm,
ozone, Agc/rogeh, éry,bton, xenon). Tt also containe water vapour and

dust ,barﬁc/ec.

Q-2 Draw & labelled diagram of the structure of the atmosphere.

Ans. Draw a vertical column chowing from bottom to top: Troposphere (about
12 om, tropopause), Stratocphere (to 50 km, ozone layer, ctratopause),
Mecosphere (to 80 km, mesopauce), Thermocphere (to 200 km, aurora,
catellitec) and Exosphere (outermoct). Mark aeroplanes in the

ctratosphere, meteorc in the mesosphere and a temperature line.

Q-3 Which are the four main ceasone of India?
Ans. Winter, cummer [pre-moncaon}, monsoon (mfny) and post-moncoon

(retreating monsoon).

Q.4 Why do you not feel the prescure of the atmosphere?
Ans. Air presces on our body from all cides and our body exertc an equal

counter-prescure from ingide, <o the two cancel out and we do not feel it.

Q.5 In which layer of the atmosphere do acroplanes fly and why?
Ans. In the ctratosphere, becavce it i¢ free of clouds and weather
disturbances cuch as rain, ctorms and fog, <o flying ic cmooth and cafe.

Q.6 Dictinguich between the troposphere and the ctratosphere.
Ans. Troposphere: lowest layer, about 12 km; temperature fallc with height;
has air, water vapour, cloude and all weather. Stratocphere: above it up

to 50 km; no cloude or weather; has the ozone layer; cuitable for

aeroplanes.
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Q.7 Dictinguish between the couth-west moncoon and the north-eact

monsoon.

Ans. South-west (cummer) moncoon: June to September; moist winde blow
from cea to land due to low prescure over the heated land: brings most of
India’c rain.

North-eact (winter) monsoon: October to February; cold dry winde blow
from land to cea; they pick up moisture over the Bay of Bengal and give
rain to Tamil Nadu, Andhra Pradesh and parte of Karnataka.

Q.8 Why does Shillong receive more rainfall thaw Jodhpur, and Delhi more

than Jodhpur?

Ans. Shillong ic on the windward cide of the hille in the path of
moicture-laden monsoon winds, <o it gete heavy rain. Jodhpur lies in the
dry Thar region far from the cea with [ittle moisture. Delhi ic nearer to
the monsoon winde and western disturbances than Jodhpur, co it gete

more rain.

Q-7 Why does Thiruvananthapvram have an equable climate, and why does
Chennai get rain after the moncoon?
Ans. Thiruvananthaporam ic near the equator and the cea, co temperature
ctaye almost the came through the year. Chennai gets most rain in

October-December from the north-eact (retreating) moncoon winde.

Q.10 Can the moncoon be caid to give climatic unity to India?

Ans. Yec. Decpite regional differences in temperature and rainfall, the
ceasonal rhythm of monsoon winde affects the whole country, chaping
agricvlture, lite and festivals, and thereby giving India a common

climatic Framework.
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Q.11 Do & celf check of your carbon fostprint and name two changes.
Ans. Sample: cwitehing off lights and fane when not in use, and ucing a cycle
or walking for chort dictances. Other ways: caving water, reusing and

recyc/fug, avm‘d/ng s’/'ny/e—ace P/ﬂfffc-

Board Exam Questions (Important)
Q.1 Explain the ctructure of the atmosphere. (5 marke)

Ans. The atmosphere has five layers. Tropocphere (abovt 12 km): weather
and clouds, temperature falle with height. Stratscphere (to 50 km):
ozone (nyer, no clouds, aeroplares fly. Mecosphere (to 80 km): meteors
burn, temperature fallc. Thermocphere ( to 200 km): Lemperature rises,

radio waves reflected, auroras. Exosphere: outermoct, very thin, light

qases escape.

Q-2 Differentiate between weather and climate.
Ans. Weather i¢c the hour-to-hour and day-to-dey condition of the
atmosphere, which changes quickly. Climate i the average weather of a

large area over & long period, ucually thirty years or more.

Q.3 Deccribe the mechanicm of the couth-west monsoon.

Ans. Tn cummer the Indian landmass heats faster than the cea, creating low
prescure over land while the Jndian Ocean has high prescure. Moict
winde move from the ocean to the [and and bring heavy rain between

June and September.

Q.9 What i¢ climate change? Mention causes and effects.

Ans. It ic a long-term change in temperature, rainfall and wind patterns
caused mainly by burning Fossil fuele, deforectation and industrial
pollution that raise greenhouse gases. Effects: more floods and droughts,
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melting glaciers, ricing cea level, loss of bivdiversity and harm to health

and farming.

Q.5 How can we reduce our carbon footprint? Give four ways.
Ans. (Jce public trancport, walb or cycle; cave electricity and water; reuse,
recycle and avoid cingle-use plastics; uce renewable enerqy and plant

treec.

Q.6 Cace ctudy: State two natural and two human causes of the Punjab
FHoods of 2025.
Ans. Natural: very heavy monsoon rain intencified by western disturbances;
rivers already flowing high. Human: weak old embankments (dhuci
bandh); houses and farme built too cloce to rivere: Cilt in rivere and

dams; [ate Flood warnings.

Q.7 MCQ: The layer of the atmosphere that contains the ozone layer ic the
(a) tropocphere (b) ctratosphere (c) mesosphere () exosphere.
Ans. Answer: (b) ctratosphere.

Q.8 Value-based: What role can students play in dicacter management and
climate action?
Ans. Students can cpread awarenecs, take part in drifls, plant trees, cave

enerqy and water, avoid plastics and help in relief efforte.
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I GIFHSCT: T fAael! uze, GIareiar 12 favafl; TS & A qraeeT e & g,
SToTaTSY, q1EeT 3717 ART FAIGH 78} FAAITHSeT: §TFH B SO [HHT Job; aiger
7T FITH Tl ST ReT; TS AETeA ¥ T JUGH

9.7 ZIQr-uf e #aeT 3R Iov-qd HITgT 3 Jia IJIST!

v ¢fvr-ufze (Faehrefla) A oer-1AdeR; I e U fag g/ & HRUT
TH et g I T H1 AR Teidt & R H SAfAHieT av)
FTR-Yal (SfTHTeAIsT) HIeet: TacaR-TRo], 331 oSk Tael FeT I JHg H1
311, SaTeT 1 et IF FaHT eI ANCIAS, AT GgoT TR Feileah & o N H
awi

9.3 foleriar & eleye 3 sifda R RRoolt 3 sieq 3 siféleh avf @7y @it &7

I FIGTIoT UETfSAT 2% YaaiHS 2167 R 1T Fleist! Yol & #aT & &, gl st
a9t graT &1 ST AR & oS 8 7 g A R & Reed G Ft gorar B
HIAGA o 3T uf2iet fagnsr & s fade 8

9.9 3BaeIdYRH 31 sterarey @9 a7 & 1R =7 H AT & ag a9 21 @ &7

Y- [ATAATGRH e VI R FHG & e & gAloIr IIHTT ST G¥ as JeTe
T &1 WS F siazer-adeR A I (clled) HITge I AT avt gt
gl

G.10 F21T AITIST STRT T STeAary bl Tabdl 3T &7

IY- &l IUHT 3717 avif & FHT siqe gl U= St ATt daea a7 AV <TH G779
FI GHIAT T & P, offaer a7y FNERY HI JTHR 3T & 377 TR T JTT
STeTaTg-214IT 3T &1

W) 3Tst hleiad BETIE s ST 7 STt o gI JUTT Toifap)

I IGTEROT: AN T gl WR aH-UHT §g FHT 31 DIEt g & o1t dger a7
FISfFer I ST i Ui §r1aTT, YoT: JUAAET 37 12107, THer-3uIaT
e I S
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15w g7 (Fzaqo)

9.) argFser H1 Ieaer FHFIRe] (S 3iF)

IJTT- aTgFHEeT g URd & eNsEiser (ST |2 ). afeer S1ik aTer, HuTS
JTY 19T T2 & FHAIHSS (S0 5 Ia): ST Ud, anger T8t EaTs
oTeTel 33 & HEAHSHA (80 T} a): JeahT cTeld & I S2dT & JTI%HEeT
(700 5+t qon): U ST & AT T Wiafdd @t & gaflar =i

9.2 AlGer 317 oTetary & 3iav HHeIr)
I FIIH qTHHSH F1 9e-9-52 T Ra-glafe @1 1T & o eleqt sgerdt &
sToraTy et 8 &5 # oiar T, G oty o A7 sifelen, @ AIGH BT FITT 2

U.3 FIU-9r2H Alsrge &1 fhamafer JAsse)

IR~ AT 7 STRAT Syo7raT g A et I &I & feierd et uz fAF g1 97K feg
HETARR W I g g7 &1 T Yast HALARR I RIS T 3717 TAFR ol I
faidse aw st avt aet &

Y.4 oTorary] URAdT FaT 87§ HRVT IR THIT If3p)

I<IT- TE JIHIS, a¥f TR TaeT % IaET H Lefiiciar aeld & Gl Fmd oared
$erT crorrer, T T TS IR A Ggwor I IR Al FEt F HROT
EIT &) FeTa: - 8@, Ioifoe [eeiar, dg Tqv 9@, sl fafaerdr bt
gIfe 317 e a It W IR

U.S 1o Befda T2rer & IR 3T [eifar)

IaY- Tl RGeS, gl AT FTSfAer & IuANT; Taerelt SR ureft # T97; YoF
3T, AT SR THET-IUANT AR F Fgea: ddtaofla Hell T
FSTRIIT|
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9.6 3 w2t YeTig a1 2028 & @) Grplah 317 gF Aea- A HRT ifEr)

IR~ Frgpfa: Uit g 3 i g5 ager st AT ah; gy T ager I e
FETa) AT RNAT: FHAR I qeaer (gt qien); AT & g Uy g7 3R
B, S-Sl 7 MG I H TE AFTera]

9.7 sglachediar: el G aTg#ser &) vt e & &2 (%) gisiser (&)
TxaamaFser () Fegzer (37) FIgFHEA]

3T 3% (F) JAIUHIT|

9.8 #7c-3TTelRT: 19T GaiereT 37 oTorary H1oaTs. & faersif #a7 SIADT A3 Fanay &7

ITT- et sTereahar Berr T & a9 (fRe7) & 91T of Thar & U ol Fohd! &,

FHeAT-UTed 59T Fehd & IR H I 57 Thd & R Igd F12 H TANT 2
Thd &)
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