What is Atmospheric

 Atmospheric composition refers to the proportion of Fion?
different gases, water vapour and suspended particles / Composrtlon °

present in the Earth's atmosphere: / argn'szvﬂﬂ LEER IR ~
(Atmospheric Composition) ¥ drqd gt & arigHsSd H
IufRa fafi 1, Serarsn qur fAcifad don & U
ﬁ %| S e \QO\_’\A

The atmosphere consists of: » TIgHsd FUfefad d ffra®e a1 B:
N e o
o Permanent gases / ¥ITOY T/ Vd

» Variable gases / gfeqdt ﬂﬁ/
« Water vapour / STdTH] /
- Dust particles and aerosols / YAPUT Td CIRATA (Aerosols)
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Composition of Dry HI;P/

Gas Fercentage
Nitrogen (M)

Cxygern (C)

Argorn (Ar)

Carbon Djoxide (€O) O-O4% (approx:)

Other gases




Lermanent aases have almost constant proportions

atmosphere: » BT TG & HFUla [ JIgHSG H TTH Ry 5 &1
They include: / ERE RUIE o

Nitrogen / ATgCISH V

Oxygen / STaEISI /
Argon / 3R \/

Neon 7 Forata J\/
Helium / Eﬂﬁ'ﬂq
Krypton / ﬁ?ﬁqf

Xenon / AT

Permanent Gases

throuahout the

T4
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Variable Gase%

Thernr concentratror, charaes with place. seasor, ara weathel: /

5% Flgdl R, Fg 9N HIGA & 3R FGoid T6d &/

Important variable gases are: / UHW uf¥adl A9 %
. Carbon dioxide / ®TE- BTSATTATSS

* Water vapour / \_rRTClT?y
» Ozone / GﬁTfﬁq\/
e Methane / MY /




. éreenhou ases trap heat in the atmosphere:

qIgHSd H ST B APHY @l g
+ Major Greenhouse Gases / WG WgST N9

o 55C Fact / 55C dW:;

e Water Vapour / AT * Nitrogen and Oxygen are NOT
b T greenhouse gases: '/XWI'S@'GFI 3R
« Carbon Dioxide (€0:) / PTa SIZATRIATSS (c\oy Sieite HTered A el ¢

+ Methane (CHy) / W8T (cH) S/

« Nitrous Oxide (N:0) / FTgcH 3MTRATSS (N:0)
+ Ozone (0:) / 36 (0:)

. CFCs / TARITARIBIET (CFCs i/
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Dust Particles and Aerosols
—_—

* Help in cloud formation: / dicdl & fAHior A Jgdar #vd
gl

o Act as Condensation Nuclei (CCN)- / Had -ATfH®D
’M-—\_ ™

(Condensation Nuclei - CCN) & U H &0 HId gl

\/ e Importance / Hgd

. Examples / SETETUL: + Scatter sunlight. / U & YT BT YPHI0H HId 5 |
i . * Hel i§cloud formation. / aredl & Ao g e ddl
aﬂ% |
» Cause air pollution when present in excess. / 3ffers
HEATH 819 WR a1 WUVl ST FRUTTAA 6 |
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. Cloud Condensation Nuclei (CCN) )

Tiny particles on which water vapour condenses to form clouds-

B¢ $U o R Jd-aw Jufvd giex aigd I491dt gl

N

» Examples:

rAA~ D ;é |
« Dust (Yd) Q“C(N gl m \U{c' ?
g

« Smoke ('E{Gﬁ )

. Sea salt (A W\)/
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Structure of the Atmosphere

The atmosphere is divided into five layers based on /

temperature variation with altitude-

Temperature

Height (Approx-) Trend

Important Features

Troposphere _ . o-;g :"Z ?;:‘I;sg;r)o- Decreases |Weather phenomena
Stratosphere 18-50 km Increases  |Ozone layer, Jet aircraft
Mesosphere . 50-80/85 km Decreases |Meteors burn here
1;;:;':5;?::;8‘ E0-400 km Increases |Aurora, Radio communication
Exosphere _ Above 400 km Very high |Satellites, Hydrogen & Helium
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b Insolation (Incoming Solar Radiation)

/msolation rmeans the incoming solar radiation receved by the Earthe /
FTHNORIT (Irsolation) BT 3 & Gl gRT FIGd 317 reir i fafaeor/

“In” = [ncormng 7~ “In” = 317 qreir

“Sol" = Sun / “Sol” = TG

“Geion” = Radiation / “Ation” = 11BN

Def/'/l/t/afl

o Travels in the form of skortwave radiation- / & TG T

Charact r.s't zs :
bl ol as e

o Only a part of the Sun'’s emerqy reackhes the ELarth’s surface: / iﬂ?f -
Pl Foil BT Fad TF YT &1 gl #1 Gag dF ggadar &/ b




Factors Affecting Temperature

The temperature of a place depends on:

7- &R (Latitude)

« Temperature decreases from the Equator to the Poles-
* Equatorial regions receive vertical rays-

 Polar regions receive slantin

R e . e T

gl
yauREY & # A fpol usdt g
yarg &=t # favst favol usdt Bl
2. H4A1g (Altitude)
* Temperature decreases with increasing height-

HATS g4 & 1Y II9HH HH gl e

* Average decrease: ( NI HH: )
+ 6-5°C per 1000 m (& 1000 HIeX W 6-5%)
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3- Distance from the Sea
« Coastal areas have moderate temperatures:
* [nterior areas have extreme temperatures-

w H IIUHTE 9THT IgdT
i SATPI | AIYHT 9gd dIel 91 9gd ®d aidl gl
4- Ocean Currents .
* Warm currents increase temperature: (TITf URTE dTUHTA derdt & )
« Cold currents decrease temperature:- (3'31 YRTY dI9HTA "eTdl %'I ¥,
5. Winds
* Temperature decreases with increasing height-

AT 9¢4 & A1Y dIYHT HH gidl o
+ Average decrease: (39d HUI:)
+ 6-5°% per 1000 m (B 1000 HIeX W 6-5°%) Sy i\
6 Cloud Cover T,
« Clouds reduce daytime heating: (dI¢cl fea & 9uy ﬁﬁ arelt THf BT PH HId %I b
+ Clouds reduce nighttime cooling: (dT&d ITd & JWT B dTcil 3S® &I HH Hd %I )
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. Definition / UTXHTYT

* The Earth's Heat Budget is the balance between incoming solar radiation
and outqoing terrestrial radiation- / QA &1 m
D R (Incoming_Solar Radiation) 9] oA ara urfda fafeeor
(Outgoing Terrestrial Radiation) ® &9 @1 ﬂ'ﬂ'ﬁ'-'-l %I EE—
' e e
Why is it Important? / dg ﬂ?ﬁ"{uf i 87
. * [t keeps the Earth's average temperature nearly constant- / U@ q&ﬂ & 3Md

AU D TTHT RR I@dl gl -

o If the Earth absorbed more heat than it lost: / Afe gl forat ST @it 8

D o sraifoa w3, —
+ Temperature would continuously increase+ / ATUHT AR dedl I8 ./

l o If the Earth lost more heat than it gained: / TfG Tl ot ST UTe PRl

« Temperature would continuously decrease: / dTAHIA TR Ycdl TR
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Y Normal Lapse Rate

. Definition / TIRHTHT
The Normal Lapse Rate is the rate at which
' atmospheric temperature decreases with altitude: /
. HTHTR BT &3 (Normal Lapse Rate) 98 &3 & o9 W
AT 9¢d & 91y qIgHSHd dIyHE gedl gl
' Value /~ HIT
B - 6:5°% per 1000 metres / A 1000 WX W 6:5°
' + 0-65°C per 100 metres /7 Ufd 7100 HleXx W 0-65°

The Normal Lapse Rate

applies to the
Troposphere: / HTHI
8l QX (Normal Lapse
Rate) $dd eivHsd
( Troposphere) UX <]

gidl gl
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Y Temperature Inversion

. Definition
' * Normally, temperature decreases with height- / ATHII:

$d1s 9+ W dIIH gedl 7l
' * During temperature inversion, the opposite happens: /
. GIE G I GEIEE| (Temperature Inversion) & SRHE ESCa
fardta gt B

' « Temperature increases with altitude for a short vertical

l distance- / Ul HATS dP dAUHE HdAls &b 1Y d&dT g

Causes /~ PRI
Clear nights / =S (digd
M) wrd
Calm winds / id qa+

Winter season / XM Hd
Valley regions / °Iel &F




Weather Climate

v Short-term atmospheric
condjtron

v Changes darly

Y forecast for days

Difference Betweer ,
Weather and Cliimate

Long-term average weather \4
Charnges over decades »
Average over 30 years or v _aa i




What is Atmospheric Pressure?

* Atmospheric Pressure is the force exerted by the

weight of the air on a unit area of the Earth's

surface: / HTQ'H?:TﬂTI &Id (Atmospheric Pressure) dg
99 § Sl 91 & YR §RT YAl & Jdg & Ufd P15

TP TR T T4l B

* Since air has mass and weight, it exerts pressure on
everything: / (P AT BT FOHTE SR HR BT B,
SYUT 98 Ud® avg WX &I9 Siafdl ol

Example / 3qIeXUl

When you climb a mountain,

the amount of air above you
decreases, so atmospheric

pressure also decreases: /

W9 Y fHdt uda W Tgd
g, @ AUP FHW ag P
HET &4 8l ol 8, S9fee



Fressure Belts of the Larth

Pressure Belt Latitude
Eguatorial Low Fressure Belt 0°
Subtropical High Fressure Belt FO°N& S5
Subpolar Low Fressure Belt 60°N& S
Folar High Fressure Belt 9O0°N & S5




B Local Winds (lmportant for 55C)
B =
' Local Wind
Loo C’b\ North /ndia Hot & Dry
' Chinoolf/ Rockies (North America) Warm
. Foehn S Alps (Europe) Warm_
Mistral .~ France cold
' Bora \/ Adriatic Coast Cold
——————— e
. Sirocco . Sakara % Hot, Dusty
. Harmattan West Aftrca Hot, Dry




i
Hydrosphere

o The hydrosphere includes all the water present on Earth, m lguid, solid, and

gaseous forms: [t covers water on the surfice, below the surface, and 17 the
atmosphere- / TAHST H gedl qv SUIRIT THET o WNHT 8, & 749, 319
gq g &gl & grgr orar 81 §9H TdE UY, §de & Hid dur qigasT §
SUIRYT e FIRferd &/

o Oceans regulate clitmate via thermokhaline crrculatron: /~ HETHIIY ?Jﬂﬁm
gR&TYTr & HIegH & Faarg &l [A93d #vd &/

Water cycle mamtams. » Y16 dgp JII8 VTl &—
o Temperature balance / TTTHIT TJei+

o Rainfall 7 TG

o Groundwater recharge / HoIT gv#vvr
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Where is Earth's Water?

of h Atmosphere ) Living things
reshwater 2.5% S?regﬁsv/aciterelr 1.2% 7 0.26%

Rivers
0.49%

wamps,
marshes
2.6% d

oS
Soil Q a
moisture y
3.8% ¢

Total global Freshwater Surface water and

water _J P e other freshwater

Credit: U.S. Geological Survey, Water Science School. https://www.usgs.gov/special-topic/water-science-school
Data source: Igor Shiklomanov's chapter "World fresh water resources” in Peter H. Gleick (editor), 1993, Water in Crisis:
A Guide to the World's Fresh Water Resources. (Numbers are rounded).




Blosphere — £Larth as a Living Systerm

GgHS - §P Gfifad HUITcl] & &7 7

¢ The biosphere /s the narrow zone of Earth where lfe exists: [t /ncludes all

hving organisims (plants, amimals, microorganisms) and the parts of land,
water, and air where they survive: / SaHST 9'269' HT dg Tl &7 &
57 oflaT grgr ordr 81 59H §Hi ofifad grofl caiel gy geasiiq) aur
YIE, o7 IV arg & & YT Wifder & gt @ offad ved 81

Compornents of the Biosphere / ATH. & gCFh

The brosphere /s formed by the imteraction of three spheres:

tlgdsd diT Fsel #1 g\ a1 @ J7ar §—




7 Lithosphere (Land) - UTHST (YA) /

Frovides soil and nutrients / HGT 3N giyw aa
qGT7 &Var &/
" Supports plants, animals, microorqarnis/ns

« gl gl Siiv geaiial &1 TR

Example: forests, grasslands, deserts

3GIeVl: T, Trayla, Ty




2 Hydrosphere (Water)
TTHS T (VcT)

Pcears, rvers, /akes,

3. Atmosphere (Air)

JIgaST (A1G)

[ ]

groundwater 7 HETAITY, » Provides oxygern, carbon diovide,
g &, Yo ritrogen / HIFHGTT, BTET
« Supports aguatic e /S TNT ST33IFTISS SV A15¢laiT Uqr7
SfigT BT ST/ Hvar 8/
n Lssential for all organisms / » Protects life from harmful solar
T4t ofial & faw sfard] radiation / BIITHERE GV [AfFeor

& offg7 H1 ver Fvar &/
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7+ Which of the following is NMOT a primary factor affecting the variation of

solation on ELarth?

QWWWE?#WW??W(///”/W/&”) # g4 arad giadT &1 gyifad
v grer [Agfof@d & @ si7-ar gryfas FRE 781 67
%) Rotation of the Earth on its avis / Tl ST g1 I ov gui7

z) Transparency of the atmosphere / TTGHST Pl grerRar
(d) Angle of inclination of the Sun’s rays / iﬂzf P71 fFvon & smgaa &1 Hior

e

P o 9 O

Vg

[

[SSC Steno 2025, 06/08/2025, Shift-3]
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Answers

(A)
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\ 2 Which layer of the ELarth’s atmosphere /s primarily responsible for
\ absorbing ultraviolet radiation from the Sun?

gl & FIgHST Pl FlI-d Wa & &y & gd & 97 ard
OZOV‘Q QRIGTHT (Utraviolet) RISV &1 HTRNVT Bl 87
[0\ \79 n (a) Thermosphere / TTTHST > ; j&
@ st i) _oek =
(z) Hesosphere / TETHS T
(d) Troposphere / &HEST —> A1) LICHen X

[SSC Steno 2025, 06/08/2025, Shift-3]
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3. What /s the most lkely reason for temperature 1ncrease /77 the

thermosphere during solar storms?

T TBTl (Sotar Storms) & GINTT  dTgHST Thermosphere) T

ST e e s e e e A

() Holecular Frction 7 TS BT T
/ (6) WV and X-ray absorption / qRTGTH] () dadr gT-faeun S
ray) I qeyor
(c) Convection currents / G 9/7?7'(?
(d) Cloud condensation / grgell &1 g7

O O 9 S PO 0 Q P O o
" U W N % " " " Y =" =¥ T

[SSC CGL Tier 1, 15 Sep 2025, Shift-2]
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% Which of the Following rs not typrically considered a
weather element?
frafcfaa & @ 9 gmga: gigq &1 da (Weather
Element) 73?1777'77' of7caT ??
(a) Temperature / dT9HIT /
(b)) Humidrity / ST T v
c) Soil pH 7~ HGT BT pH
(d) Wind 7 a1
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S+ Oxygern concentration /mn Earth’s atmosphere /s roughly?
get & qrgasd 7 siedlerT &1 Figar FrHT [Fal gidt 87
(a) 785% ‘

) 2% 79/ N9

(c) 2%4%

(d) 28%

3*«95 ' N—— /ﬂ{\

[SSC CGL Tier 1, 14 Sep 2025, Shift-1]
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6+ Which pair correctly matches atmosphere layer & feature?
[Fafaf@a & & si7-ar g qrgasa »1 gvd vd Fwd] fagar 1
et AT 87

@ a) Troposphere - weather / EHHST - TITH
y) (- %) Thermosphere syozore / ATTHST - 3ol
V) (<) Wesaspéere__é;///tes / HEgHST - 3998

(d) Stratosphere —meteors NTHATTHST - FehIV

<
Xoxpare

[SSC CGL Tier 1, 16 Sep 2025, Shift-2]
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7 Which phenomenon s primarily responsible for auroras near
Earth'’s poles?

M%W%ﬁﬁﬁ#ﬂ#@(ﬁammj%ﬁ?ﬂ@ﬂ#
FI7-8 g2 FTVETdT 87 '
(a) Earthquake waves / ﬂ?ﬂﬁﬂ' avir
(%) Lightring discharges / faGrci &7 &S

_ / / Solar wind and magnetic feld imteraction / v ggT vq g&'ﬂ é:'

® B W W W " " " Y "TTTTTSNNNTN
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& Larth’s atmosphere reackhes what height approxitmately (Karmiin
nne)?

gl & qrgHsd Pl afgznﬁa' O/ (aﬂ#? WGT / Kirmin Line)
fasat 777?? Gﬂa? 87

(%) 7000 #km / 7000 a5t
(z) 70,000 #km / 70,000 [FH]
(d) 700,000 #km / 700,000 [l

[SSC CGL Tier 1, 18 Sep 2025, Shift-3]
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9. Which type of satellite /s mammly used for weather rmonitoring and

forecasting?

qlgg @1 e vg Q?fﬂﬂFf (Weather Monitoring and Forecasting) &
fore g@r &7 @ [0 gHN & 39FF ST I 97 &I6T 87
(a) Geo-stationary satellite / ‘{-[-@l? JUTE 4 TeleCormd N colo—
( %) Commumication satellite / TAW 3UTE

(c) Reconnaissance satellite / aiet (Reconnaissance) STA6 ™ W {S

D“o.. e .

D> & & 9 9o

(d) Astronomical satelite / GNT FTITE

4 %‘(\l\\\w(‘ Vz_v I

%
% .

[SSC CHSL, 24 Nov 2025, Shift-3]
%

~—

““““““\




Answers

(A)




70 Whickh matched parr is mcorrect?

fafaf@a & & @i7-ar g7 7aa gafad 87
(a) Hesosphere - meteors burn / TETHST - FeBIV ofeid] & v’
(%) Stratosphere - ozone layer / THATTHET - JeTlT god

% Exosphere - t%aée/’/t clouds / TIRHST - EIHTSHIT FIger

(d) Thermosphere ff /55 orbit / TTTHET - /55 BT BET (‘/ )

[SSC CGL Tier 1, 19 Sep 2025, Shift-1]
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\
In contrast to normal temperature, this temperature begins to increase
\ with height: / JTHT & faudla, 59 Rfa 4 F95 & AN
\ ATIH S @l 8: et e
N ————
% (a) Thermal Luman / Y9d THS
L) (b) Inversion temperature / ATUHIA HchHUI (Inversion temperature)
e —
v (¢) Normal temperature rate / HIHI] dIUHIT &
\ (d) Latitudinal temperature / &R ATIHT
\
-S
\-w
~3
P
=
\

'
9
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12+ Consider the following statements about the causes of ground surface
inversion of temperature/ AT & YUYBII IGHHUI & HRUN & T H

Fafafad sy w® faar i -
Ground surface inversion is also termed as radiation inversion- @

o D

@uwﬁmwmwmél =

The existence of negative lapse rate results inlsurface inversion:

ngaaﬁﬁmﬁm%tr T Qb HUI oIdl ©

Which of the statements given above is/are correct ?

e e e e L Y
(a) T only /7 Had T
(b) 2 only / HAA 2
ﬁ) Both 1 and 2 / 7 3R 2 Q0
(d) Neither Tnor2 /@ 7, & 2

® B W W W " " " Y "TTTTTSNNNTN
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