CHAPTER -1
WEATHER AND CLIMATE - &:02100mun®@)o G1mMonm@’leumunl@w)o

1. Weather and Climate (31mo0m@°1a:umunl@1@)o &0e100mn®)o)

e Weather (@lmomm@1eumunl@): It refers to the atmospheric conditions like temperature, pressure, wind, and humidity
of a particular place for a short period of time.
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o Climate (®9e19010uN): It is the average weather condition experienced over a large area for a longer period (usually 35
to 40 years).

8303 LN ) IGRLED B3 RIBHIIRSNIT3 (ABHHECRUD0 35 MIM®3 40 NUBaHo NIED) @OMEMUAISINM UBEIUIMD ]
Gl @ 84 @ROUMNEW HILIDNIMIA o) (& 18630

¢ Influence (cruJouw’mo): Climate affects human life, food habits, dressing, occupation, and even the physical and mental
conditions of mankind.

DMIaHIMEIN BHHEMEI® ], UMI(@UWIREM0, ald@Bai1So, AT oM 1NUH® MDA, LoOE@1® 100
DOMOVHNRAIW @ROUMNESBY0 ORI (UIOW M He M.

2. Solar Energy and Insolation (ru®Me@I@220130 MUDE®IalN)o)

e Source (GMVI@MY): The Sun is the sole source of energy for the Earth, produced by Nuclear Fusion.

RX1WES aRBH ODBLERGITVIMMY TVYBLMIANT. @REMMIOEWIBMo NULIWIANT MM G ODBLR0
92106 1a1H866)aJSIMM).

e Insolation (m@@E@9alo): The amount of solar radiation reaching the Earth's surface in the form of short waves.

RWIERIHE afODMM MBIV HEINS @RSANHM MDEMIalo af)MI NNE1LEIM]. D (LOMVIDMPONEEREIWIAN
BVEAIID ®RIOM T3 af)@TRMD).

e Heat Budget (m9al enu2q)): The balance between incoming insolation and outgoing terrestrial radiation that keeps the
Earth's temperature stable.

@266 2IE1H0IM MIalno BVANIHES 1Mo NIF] MaLHISIM MIalf)o AN LRSS rVATRAI®ONUTUNQIEM .
en@ 1MoRIoeN) B2 @A 1IMAIQ] 2)3SIBHIO® M TIHOIMD).

3. Processes of Heat Transfer (moal aill@m@em (al(6H> 1@ 03)

e Conduction (@®9alaldrIiMo): Transfer of heat to the lower atmosphere which is in direct contact with the Earth's surface.
EVEMIIG1®RINYMIW] GM@S TVMIBHOHDED @3 CUDYM BRADRSHHDOD IMEO BILEDD alde) 23S [l 1W.

e Convection (rolanmo): Heated air expands and rises up, transferring heat to higher reaches of the atmosphere.
21153ai1512) Ao NGB HIB-QY0 MIHHE1BRIHE DWDYHQI0 H2lQYMD ENAS @Ialo RN LHDD MO0
DY BUBRINEBBRS1GRIHE) (U300l 1BeM.



e Advection (@pEluanMo): Horizontal transfer of heat through the movement of wind. £:0Q12)6s @U@ IM@0QT @dalo
6)0)HHNIQ0 §21QY&aSIM @) .

e Terrestrial Radiation (@@@nilss1@emo): The Earth's surface radiates energy back in the form of long waves, which heats
the atmosphere. MDEMIAIGD] 2SIV BVEAIIDB DMEIo IIOOD BIGRIMOoUNEERBIW ] aJN@ONINSIIM @), H©)
@OV HHUEDOD 213SIHHIME MaNIQ 1B,

4. Measuring Temperature (moalM1el GRS L6 (@3)

e Maximum-Minimum Thermometer: A U-shaped instrument used to record the highest and lowest temperatures of a day.
630) B1UTVODD aBQM0 EHS D0 EYNETBDIAIQ a2l GRBHHINB MO 100 - 1M 1Mo H@BERIA’ QM3
9l 1HM.

¢ Diurnal Range (@ecmM1& @aldom@o): The difference between the maximum and minimum temperature of a day. @)
GO Al @IIMRINGS MM B306DM @Il el B3N-240m3 RIEHENM QUM IOMVo.

e Daily Mean Temperature (@e3mM1d 10EIWE1 MIaimIeal): Average of the maximum and minimum temperatures
recorded in a day. al@290UW) @Il 1RIW)0 BN6MT) MIalM LI HS] @O 16)M PENE EIBHINS aN® 124003 RIE LM
O

e Isotherms (Mua@9al GE6UHUB): Imaginary lines connecting places having equal temperature. @)e14 ®oalMeI8s
mNeIERes N lafla] @ISO T3 NIEDWHNINM MVIHEN B> GRELE 3.

5. Factors Influencing Temperature (@9almleio®@ quiaw’lm1enmm aplsH,68Ru3)

o Latitude (®@08&H00U00): Temperature is highest at the Equator (vertical sun rays) and decreases towards the Poles (inclined
rays). MU EU3 RloenIAIW al®1HN}NM BYAWIEEUI (IGBUIOID) 2l}S ESIMEIY0 (YNUEBRS1GRIHE GaldBGIMIN0
al1S SHINNRAIW @ 1HN0.

o Altitude (9®@@®o): Temperature decreases by 6.4°C for every 1 km increase in height, known as Normal Lapse Rate. 9@@o
IS MMV 2] @IalMIRL BHINWIM). BIGDI B 13210100 1MY0 6.4 AU OONV@BAU LM af)(M DD @3 MIalo
HIN@IMD OM BMIBATS LI9aIMS BGNG afM) e 1HO0M).

o Differential Heating (»@@3aSs®)o HSeilnManm)o (nIemie®): Land gets heated and cooled faster than the sea.
HSeem @REAEH 2] B0 COUNDM T3 23SIBBHQI0 CGOUNDT T3 @EMHNIL@)0 A2l

e Ocean Currents (M@} (BRLI(nIMI2aN6BRYUB): Warm currents raise temperatures while cold currents lower them in coastal
areas. ©’10(aICRUEERE 1LNAS BP)MHIM DaHlalUInNEBRUE MIaIM LI B:)SIEQ0 UBTIM(AINI2aNEBRUE @Il el
BHIOWBEB-QI0 @2 lQIOM.

e Relief (@3l 3@): Slopes facing the sun receive more sunlight and have higher temperatures. 3™ @oE106UA0W]
M@0 DRI LYBE BB BISIONTI NVIDSBHIUD0 RIE1HNMD IMIMTI 21)S BxSIMLINW D@ 1H6)0

6. Atmospheric Pressure and Winds - @0 @° 1D @GEMU0 5:0Q1H8)0
Atmospheric Pressure (@00 @° 1o @Bo)

e Like any other matter, air has weight. The weight exerted by the air on the Earth's surface is called Atmospheric Pressure.
DEREMID) alBIBMADTRI0 BaldeR! (UO@INTIMYo BOEIIMNS. BVERIAID I@EIOM @3 (UO®) HalRR@TNM BIOOMRIEM
@M 1HHABR0 o) ONS1H00M@).

Factors Affecting Pressure (@o00@°l&a@E6@m ulouw’lm1e630m nalsSH,6e3U8):

1. Temperature (m9alm1el): When air gets heated, it expands and rises, creating Low Pressure. When it cools and
contracts, it creates High Pressure.

QUOW) 213SIBHIGMUIUE @M BN BIBDI0 DYHHE1GRIDHE OWDIEHQI0 HalINM), B MIIMABBO™ 10T (Low
Pressure) d>0Q6MMAIBINMY. CUIW @EMYOI0) MG 1HMEMIUE 92]m@BBo (High Pressure) 03ale)adSynmy.



2. Altitude (9@@®o): Pressure decreases as altitude increases because the density of gases decreases. The rate is about 1mb

per 10 metres.

W0 HSYEMINI0 @M ISHUUIDBHEEBEIES MVIMBD EHINWINMD@ IMIM3 ABBNU0 3NN, 630G 10 271Q@
WO Mo aBHERU0 1 A12lenId@ (mb) af)Mm GO RI06N BB B:3NWIMM.

Humidity (@@®@3®): Humid air is lighter than dry air because water molecules displace heavier gases. Thus, high
humidity leads to low pressure.

DB Mss UM (NS UOWNNEMBNIUE BIBO BHINMUIENT. @G IMIMTI @RB(BD BISYETUIUE
@R | HHAB@R0o BYOWIM.

Isobars (man@36 GoeUE>UB):

Imaginary lines connecting places with equal atmospheric pressure. @)1} @AM 1HHUNCEMSS MINLIGERHS 6N ol
QIEWHNM MVIHE B> BOEUBHSIEM TVANBE GOGUBUS.

7. Global Pressure Belts (@»c0nog a@ceaeleld:ud)

b)

d)

The rotation of the Earth and temperature variations lead to the formation of distinct pressure belts.
@A 1WIAS (BAEMAU0 MM A1 1HRI AULMIITVO0 E:I06MO (AIGM) S AMBREAGIRIE:UE @ale)|SIM).

Equatorial Low Pressure Belt (8)@WiG@6U MMABREAGIAI

Location: 0° to 5° North and South latitudes. (832U B06UWHE SEINUUDNAR0 5 WU @RHHIcUD6BRUBH6) 1S @3).

It is a zone of high temperature throughout the year. ((U@aHo MLV HSIO 2}S @RMEMAUNSINN CAGUL).

Air expands and rises up, creating Low Pressure. (0@} 2507 00186 HQ30 M6 162106 O @3BHQ0
6)21QM@ 1MI@3 NS MRMABRE OANBILINMY).

Known as Doldrums because it is a calm zone with no horizontal winds. (:0912J0010) (00MMEAGULIIW®) INITB D 1M
"BOWIVBIOWoMD' ag)M O3 1eNIMY).

Sub-Tropical High Pressure Belts (9Galda¥ ©2]0@GCA6ILIHUB)

Location: Near 30° North and 30° South latitudes. ((SH60 DHN0 30 W(UT @RBHIcU6BRUZHS MR lalo).

Air rising from the equator cools and sinks (subsides) in this region. (8@W3cEEUIQI@3 MM OB UIW) EIEMYTID) 0D
BOUIOID) MIGLHE) @OADINMY).

Sinking air increases weight, creating High Pressure. (@) @IG9H6) @RADYM® DNI16)S 9.24A@GE@ 1)
&HOEMMIE)YT).

Also known as Horse Latitudes. (€001 'GaN9g 21991005003 ag)iMio @RO1QEQISINMY).

Sub-Polar Low Pressure Belts (9al(u)0l 1@ mmMadeeasield,ud)

Location: Near 60° North and 60° South latitudes. ((SHI0 DN 60 W(UT @RBHIcUEBRUZHE) MR lalo).
Earth's rotation (centrifugal force) throws the air outwards from these regions. (@@1@I6S HNOH60 HIM6Mo NUOW)
enN1s6ERs @3 MM AJNCOMEE) MSSBE)SINMY).

This creates Low Pressure, even though temperatures are low. (M6ma8s EDSMI6EMES 12130 UIQY al)NBTITIHE)
MledRyM@ 1MO@3 Ni16S MMAMBREo GRMIBOINSINM).

Polar High Pressure Belts ((W111@ ©210@GCMA6 I8 UB)

Location: Near North Pole (90° N) and South Pole (90° S). (9@®@-BH16m (U)N6BRE @3 - 90 (W (U7)).



«  Extreme cold makes the air dense and heavy. (@R21@ROQ @eMIa] H0aMo AUI@INTAT MVIMBD®)0 IGO0 BHISYMY).

« Heavy air sinks and creates permanent High Pressure. (800m88 NI0Q) ®IGLH6 @oAdm) nnles 92jndco
D6MRIHEOIM).

e) Shifting of Pressure Belts (2a@Bcm6uRISHB)NS @POQMO)

e Pressure belts shift 5° to 10° North during summer and South during winter following the Sun's movement. (MO0
LM INMINMV@ 2] 0V GREURIUE 5 M@ 10 AWIUT] AUAD NISGHNISI0 HMEBHHISI0 MININIENS).

8. Winds and Air Movements (6998830 (I3 ruemlomNl)o)
Wind (6:99):

e Horizontal movement of air from High Pressure to Low Pressure areas. 9Q@mm 0@EMSBS (oIGRU06ERE @3 MM &:)06010)
DRRMBS (ICRURE1GRILMEE NUINIMEN @ EURITM 2I1RIMAIEN BIG.

Air Currents ((U9®@) [alI0aN6BBRUB):

e Vertical movements of air. (o@3nie0 LlocIBO® (HE1GLIHNI0 MIBLH0) 2I2IMEBREOES O} (alI0aN6BBUB ag)(m
afgleanmm.

Coriolis Force (@8:901e®oellm) enieio):

o Due to Earth's rotation, winds deflect to the right in the Northern Hemisphere and to the left in the Southern Hemisphere.
R 1WIAS (BAEMoO E:006Mo EINIEUE DM IMBRLBUNIBOIN 13 NULIGDNIS)o BHH16MIBRLENIS D (T8 HSGOMISIo
al@leormy MledRyaM).

e Factors Affecting Wind Speed (99107610 GU®e®@ aru1ow lm1He03m 0aIS$»68303):

1. Pressure Gradient Force (2@G eal@10l enielo):

o Difference in pressure over a distance. High gradient means stronger winds. @@a Qi@ 1Men CmIo) . A3
QU 5900 BHISYETUIUE BHIQINT GOUND SN,

2. Frictional Force (ca1@at16mo):

e  Obstructions like mountains, forests, and buildings reduce wind speed. @RI&:08, 053808, O)HS1S6BRUE )M 1NUR)MIWIBS
2I@a¥eMo &:0G1ME0 BUNM BHIND BN,

9. Measuring Instruments (@R8H6)0M Dald@6MEB3UB)

e Anemometer (@mM1e@oa1Q@): Used to measure the speed of the wind. £:091056)0 GOUWI® @RSH6IB

Dl 1H6M).
e Wind Vane (nndawl equind): Used to indicate the direction of the wind. 0910960 @1ve amm1RI066008
DalBQOUY BN,

Classification of Winds / $:9Q)&:8)6S U@y’ 1&m6emo

Winds are classified into four major types based on their nature, direction, and the area of influence. #9068 @OOUWINS
V1900, G109, (AIRICUGARIL] af)MM IAU@YAS @RS 1NN B3 (aIUWIMAIWIo MILIIQT @M 1@ 1H6)J0.

1. Permanent Winds / munl@o®mes3ud



e The winds blowing constantly in a particular direction throughout the year are called Permanent winds. These
winds blow between global pressure belts and are also known as prevailing winds or planetary winds.

Q@aHo MP)NIMYo @) Muai® Glro@1Eeles) @SB U1UBIIM EINIGHEE MAIEAIIMEBBRUE / N EODIIMEEBU3
ag)m AN HN0M. BRGNS DBREREULIBUEHNNSW TS UMM IMIGT HOIOHW @RYENIS NUIDMEBBRUS af)Mo
aNgleenm.

e Permanant winds are classified into three: Trade Winds, Westerlies, and Polar Easterlies. mun1@U0®6eER36)8
Q106MNRN0MEBRUE, altaDOIIMEBRUS, (WO I UI®EBRUE af)M16BREM MMOIQ ] @@o@ @121 18030m).

Trade Winds / cuoeml2sniomesnud

e  These winds blow from the Sub-tropical high-pressure belts (30° North and South) towards the Equatorial low-pressure
belt.

9GalInH 92033 CREULIME 1M (30° USHO0 DMH0) MIMMYo BWICOEUI Ml2lN@F CREULIQIGRIBNIAN DV B:IQHHU3
QluoyoM@).

« Due to the Coriolis effect, they blow as Northeast Trade Winds in the Northern Hemisphere and Southeast Trade Winds in
the Southern Hemisphere.

6390 18WRNMI (aEINIo MRIo ODMDIGRVBNISOD T3 DN NUSHEH: 1PHNNB (UM 12 UIIEERBIW)I0
BHH16MIBRLENIBO 1B ADMBEH: 1PHHNE NUIEM 1R LNIITEERBIWIo (UTlUdIM).

e Asthey helped merchant sailing ships in their specific tracks, the were named as Trade winds.
ST DHI0 UM 125@D 1Mo MaNIW2{1E3M@MIMILIIENT HOUWHE) DD Gal@d LIE 12 M).

Westerlies / alt@i @0 @®68303

e These winds blow from the Sub-tropical high-pressure belts towards the Sub-polar low-pressure belts (60° North and
South).

9GalIn¥ 92033 CREULIE-E 1T MMM 9al(WICUIW MIIMABE CGOEULIHE1GRIHHIEM 00U (UlUBIMNM).

e They blow generally from the West. In the Northern Hemisphere, they blow from the Southwest, and in the Southern
Hemisphere, from the Northwest.

00 (WIMMIWY0 alS1eMMIC) Bl 1@3 MIeMoanT uluayM@).
« They are more powerful and constant in the Southern Hemisphere because of the vast expanse of oceans and lack of landmass.
They are known by names like Roaring Forties, Furious Fifties, and Shrieking Sixties at different latitudes.
o BHHEMIBRLENIBOI T BHBBINC EH}NCUI® NI DN BT 1 RBDMAIWIEN (WMD), 40°, 50°, 60°

BRHHIoUDEERE 18 DN WLNI(EN0 ‘(B2 1H860I0M MIBB@BUB', ' ldh AW @OMUMYE-UF', '@ORINYOM @ONYAl@REUT'
)M 16BR6M @O eSO,

Polar Winds / (W31 1@ 0@ 6e3U3

e These blow from the Polar high-pressure belts towards the Sub-polar low-pressure belts.

(WN1W 92J033 CREURIGE T3 MM 9al(WINI® MlalnBGE CRIRIGE1GRIHHIEN HU NU1UBIMD.



e These are cold winds blowing from the freezing polar regions. In the Northern Hemisphere, they blow from the Northeast
and are called Northeast Polar Winds. In the Southern Hemisphere, they blow from the Southeast and are called Southeast
Polar Winds.

@O 1660UMIMSBS (WIN(IEBLEEBRS 13 1M AU1UBM@ NI DN MEMYDID EHIQYBHEBIEN). BN 1GWIRNMS (alBINo
HI6Mo OOMOIBRLEUIIBOY 103 (USHENE: 9B 1o 1@3 MMYo BLHHU16MIBRLBNIBTID (T3 )XDEEE: 1963
v 1@d mlamyo ennu (IlWoOMy.

Periodic Winds (@»n@omm£e699Q)68,u3)

e  Winds subjected to the periodic reversal of their direction are termed as Periodic winds.
MM HSEUBHE 13 B10om0 (UNWRYM BN EES BRYNUBDMMENINIBUS ag)MT 1B,
e Examples: Diurnal winds (land, sea, mountain, and valley breezes) and seasonal monsoon winds.
HODNIG, BHSTILNIQ, Al GUYDMBNIG, MIPOUDHNIY OSEBR IR0 DEMBINYANG H-0Q) B30 D) 13 OUBEIISINM].
Sea Breeze (8:S@3H809Q))

e  When it occurs: During the day. ald@3 MUAQDMIEN) D MoENL1BHNMM®).

e Mechanism: During the day, the land gets heated faster than the sea. The air above the land becomes warm, expands, and
rises, creating a low-pressure area over the land. ald@3 MVAQ OV HSLINECMHHIUE GUNDM BB B> 23S, LW H6)
MBS 1ANss IO 213500 0] MHE1GRIHS OWBHQ0 @NI6S 630 MIIMABRE @IS EHW)0 Aol

e  Wind Direction: Cooler, high-pressure air from the sea blows toward the low-pressure area on the land. &Sefleel
@EMO OB DGGMES IOV HOWHRI HYNEM0 DGEMES CREUAIWGAIHE NUTNWoYIM].

Land Breeze (6@090)

e When it occurs: During the night. @2(@)] MVAQ@®IENM D MR LMD

e At night, the land cools down much faster than the sea. Consequently, the sea remains warmer, and a low-pressure area
forms over the water. Q@113 @ HSLNEMHNIVE COUNDD T3 MEMIHHINM]. HDIMEN) aNLINIW ] BHSTF HYSIMTI
2S00 1@ 1860)H:@)o @RNTAS B30} MIIMABREO @ lE)a]S)EH®I0 E)al@IM).

e  Wind Direction: The cooler air from the high-pressure area on the land blows toward the sea. £:0Q1621 9QAM AGEMSS
@EMOD (O] HSeilEalss) AUTluwoymy.

Mountain Breezes and Valley Breezes (a1@QJ@£609Q)o MIPOURL0IN)0)
Valley Breeze (m9$NI0H6Q)

e During day time, the heating by sunlight and rising up of air along the mountain slopes make the wind to blow up slope
from the valley. These winds are called valley breezes.

Al BHTTVAQ OB MUY (HHUBAE alBUD 2@ NS 1.1 (U] 2)S3al1S 1B BHQ0 DYHHE 1GRIHE) DWDYHQ0
6)21Q3M). D@ MO0 aNLIAIWY ] MIPUEQI@E MM AlGUD 2@ 1S 1GRIBE) 5 UM, ST 1MW)
@IPOUOBNIG o)) NS 1M,

Mountain Breeze (al@Q@£H6Q)



e During night, air along the mountain slopes cools, contracts and moves down slope. These winds are called mountain

breezes.

01089216888 13 @Y 2@ 1B 1R I} MEMIOID) (MEEHI21BEBHQI0 MBD Bx)S | MIGLHE
(TVEDUD | BOIBWI0 H)alQYIM. DDV BHIQEHES alBYDMBNIG oM 1S 1eNIM).

Monsoon Winds (26n3ru36nd £>9Q16,03)
e The term ‘monsoon’ implies the seasonal reversal in the wind pattern.
00160 BlUo@121EMNRIH:IM BOAIDAIW MIQEDMWIENT 'AENBNIENS' af)(M alBo 6)E:I6MNS @RGMAMNIHEINMMD).
Southwest Monsoon (99SOUJO@ 1/ @ ENalS16ermaN 8 aendnuiend)

e During summer, the South Asian land masses (especially the Indian Subcontinent) get heated up intensely and severe low
pressure develops. Wind blows towards the land mass from the Indian Ocean where high pressure prevails.

GOUMBILNILIOD) BAH1GEMaH (B BHREBINGBBRUS ([ ICD s 1] ML MB OalBIEUEMIO) B-O1MAIW 2))S3al1S1B86)BHW)0
@RNI16)S LVAMAIW MIYMABRO B)ale]SIEBHW)0 )alQINM]. HEMAVAWo HW@ENM Q@G0 @AMBNEASINM ML (13
DaN20VMYBOT @3 M HOEINCDMBE G (UNUBINMY.

e Rainfall: These winds blow as Southwest winds due to the Coriolis effect and cause widespread rainfall on entering the

land.

659016 WRNMY (a1RINI0 MYBIo ODHIS 16MHINNG F1Uo @3 UNLRYM D BIQ)BHUB B IGRIHS) (aIGNUUR 1HNEMUIUE
QU $00lBNOQ DLW D) HIEEMMAIBHINM. DMIEN ADBNIS 16OMINE MANBMNVYENS.

Northeast Monsoon (@)2100U@aHo / USHN)H: 19 LB Mendruyend)

e During winter, as the northern land masses get severely cooled, high pressure develops over North India. This causes the
winds to blow from the land towards the Indian Ocean as Northeast winds.

RO BHILIDD) USHHNNB HOBINEBBRUZ MEMIBNMBMINS DOMBONM WM W@ D@BR0o @)ale)adSIM). DM
HOQIG3 MO MVDYBOD 1GLIHE (USHNDB 9L 3103 600 UNUBIB BHIPEMAIEHIMMY.

e These winds are generally dry in nature and are called Northeast monsoon winds.
)aldmMEN QUENS MIGINIMBES D B:0Q)HESWIEM NUSHE)HE: 1PHHNB MENBMIENS B-0Q) U8 ag)MT NS 1HENMD.
Local Winds ((al0GB U218 QIO 6B3UB)

e English: Local winds are formed as a result of local differences in temperature and pressure in different parts of the world.
Most of these are periodic in nature and are known by local regional names.

3RO 1060 NNANW BINEERE M3 @OMIBAINASIM (IIGRUY 1HAQ MIalM Rl eeIW)o ABROD 16RIM0
QU 5900681303 MLINIENM (A IIGBUR 1 NUIMEBRUS 03alo6)HIBSBIM®). HOUW M3 @@ 1BIUNNI0 ERUBTHM
(TVIRINIMEBSBNUWIENT. BBV (ICRLOEBRS 16)R (aI0GBUD 1> MIMEBRE12106NT HU @ROIREASIOMD).

Major Local Winds ((al(D9M (al0GBUd 18> (LI 6B3UD)



Local Wind

Region ((a1GBU00) Characteristics (VO GURAH @ B UB)
((n19GBUD 1S AUOM0o)
Loo (e North Indian Plains (9@ HOMI3 TUAMmEI0) Hot wind (a))S)88 @0()

Slopes of Rocky Mountains in North America ((USGH$)
@REAM 18O RI GNIH6) 1 alGUYMMOEBHERS 1@ 1013EU3)

Slopes of Alps Mountain in Europe (@)@N9q{1621 @o@3aim)

Chinook (aflmydh) Dry hot wind (63 2NSIBS &00)

Foehn (620003 i o]
oehn ( ) M BOM0B8105 aIE)E) Dry hot wind ((U(Q6N3 2}SIEBE3 H:>00))
Harmattan . . Relief to intense heat (5O 1MN@O® 2NS1@3
Sahara Desert in Africa (@Q)(a0 1860 16RI MaNI0 B@YRYA) o
(aN@@OQ3) MM @UIITVo MM@IBYIMN)

1. Loo (B1):

e [tisastrong, dusty, gusty, hot, and dry summer wind from the west which blows over the western Indo-Gangetic Plain
region of North India and Pakistan.

DOMBONMIWILN0 aldd 1MNIMIRRN0 HEATI-NoUNd MVAMAIEERES @3 GOUMDTIHNILIOD (U°UB30M LOLMAIW)
213S)0Q06M @),

2. Chinook and Foehn (aflM}d&s, ©a0903):

e These are dry and hot winds that blow down the mountain slopes. Chinook is often called the "Snow Eater" as it melts snow
quickly in the Rocky Mountains.

B2l 1HHE1LRES MIGPHE) UMWDY AUOANE 2))SIBIQIHEIAM 1. BNIBE | alBYDM 10HE 1R METIDY
COUNOTD @3 DDIH6 1H0SQIMD NI 2l ML 16N 'R0 BBH1LMNUNG' (Snow Eater) ag)(M) (NS HHINYENE.

3. Harmattan (n0@29Q03):

e  This dry wind blows from the Sahara Desert towards the West African coast. It provides relief from the high humidity of the
tropics.
MaN0 BEIERYAIQIG3 MM alve] @) a0 16608 @ 1REOMHE U3 NUBENS E:IQ6M D). DaHBAEULI) (AIGRUVEERS 1Al
@RNNMIQAIW DV @3 MM HD @HUIIIMIo ND@BBHINM.

Variable Winds (@omun1@09@68303)

e Winds of short duration, of which the intensity or direction cannot be predicted are called variable winds. Cyclones and
Anticyclones belong to this category.

21}168R1Q MAWEOMEE Ao AUNUWRIMMYo FlUOERI CAUNMEWI MMBBHRS (I 21B86908 HE 1IN
HONDHES @RINTEOUIMEBBUE ag)(M) (NS HNI0M). al(BUIDMEBBEIO (Cyclones) (Al .l (HOUIDMEBREIO (Anticyclones) DD
A eoNE™ @3egJSYM).

Cyclones (21(8> 2@ 6B3UB)

e Cyclones are low pressure systems towards which winds whirl from the surroundings.



6303 GH(BRIVNIOT) @RMENUAISINM MMABED 1GLIHE 21)0)MBS DWAM NBRENEULIHE @3 MIMT UOW) US02)G]
Q1003 (@ 1BIVAENT 2P 1H60Q)B-U3.

A. Tropical Cyclones (903GQ6ULII al(dNII®6BRUB)

They originate over tropical oceans. Although smaller in diameter, they are more devastative than temperate cyclones.
They dissipate on hitting the land due to temperature changes and friction.

D) DAHGAEULID TVMY(BEBBRUBHE) M6 12106NT 0Jaloe)HHIBRIM®). HOUWYAS LMV BNNUIEEMSES; 1810
DOMIBRLENISOD 1621 al([HHNIIDEBREBHNIUT HISIONT MNIVDMAYEBRUB HOUWIENBIANIM. HOW 1GRIHE
(] GOUUR 1 HMEMUIUE 2RIBaH6Mo MLINN0 MIalMRISR] QULDLOMo MYLINR N BIBENILIAIBHINNS.

Regional Names: Hurricanes, Typhoons, Willy Willies, Tornadoes.

(0GB UD1d MIMEBRUB: nNE18H6B, 616San)eNd, Nilall aflel), ©sodemosand.

B. Temperate Cyclones (2 1G@®o0}C@6URIO 21)9Li10860Q)H:(B)

Formed in temperate regions where warm and cold air masses meet. They are larger in diameter but less devastative. They
can move over land as well.

2ISIB8 QIR 16MLNLYo MEMIMTD CUI)lEMLNIYo @EN @3 VAW ILEM AEMIHEAEULIHE1RI10aN) Nl
01ale)SIM@). HOUDHE) (U LMo BSIMAINREMEB: 12130 OoHGAEURID 21)92 18NN HAS @Gl B:H 2] @ UM B3NMUII6M).
SDNUWBHE) B RNASW0 MERUD1H6I08 NI B)0.

3. Anticyclones ((aI@] al(d& NI @6B13UB)

Anticyclones are high pressure systems from which winds whirl outwards.

G (MBERINOOD OABM ABBOEM @3 1M alyNBDTIHE (U} (US0.2RQ T UMWDY (I IBIMVAIENT (@] 2l(@NIIMEBRUZ
Generally, they do not cause atmospheric disturbances.

00U 6)a OO @A) B:H @O INLOD EHUBHE HIEMAILHIN 18],

Direction of Winds (6:00)8:816S G100)

System ((@182Vo) Northern Hemisphere (9@M@IMGRVENIB0) Southern Hemisphere (B84 16MoBRLGUNIS0)

Cyclones Anticlockwise (ag)@ 1@ 221S16:00G100) Clockwise (°21518:0003100)

Anticyclones Clockwise (°21518:0003100) Anticlockwise (ag)@ 1@ 221S18:00G100)

Atmospheric Humidity (@000 @°1&:Y @R)@(BD)

1. Humidity (@@ (B®)

As a result of heating by sunlight, water from different sources on the earth’s surface turns into water vapour and reaches
the atmosphere. The invisible water content in the atmosphere is called Humidity.

M (l50006aG @1 eel ANNNW 2eIGNIGMNE:E 103 MIMESs 2elo M1eINNIR M0 GRIMELHUED T3
HRIGINM]. BRDSHHT 16R] 0D @OEIUDAIV 2LID0UETMWIAN] @RYBIBD® M) U1S1HHIMD.



2. Absolute Humidity (G>01LI@R)@B(BD)

e The actual amount of water vapour present per unit volume of atmosphere is called Absolute humidity.

@R HHUOT)16R! 6303 MU 1 @MY (0o 1enss o@Nm3 @RS 1w @ 1eamm mloonilwins WnIdmA
@08016M BHNIRIBRBB® af)M) (16 1emmmy).

3. Relative Humidity (@0CGal8:H 18 @B IBM)

e [tisthe ratio between the actual amount of water present in the atmosphere (Absolute Humidity) and the total water-
holding capacity of the atmosphere at a particular temperature and time. It is expressed in percentage.

&30y Mua® ®oaIM eI 63 630y M lm @SN UIWINN 9U36ENIBSBINE BH-Y1WIM alndniu] MlINWns
@8N0 @R UOWINE3 @Y MAWEMES M1EINNWIAS WINIGMA @REN)o MEN1ANBE @RMYAIIDAIENT @OGIL:H b
@QBBM. EDDT LRMAIMOD 1LII6M) GOEUESIOTMNMD).

4. Saturation Level and Saturation Point (al)@1@o0MILO®)0 al}@1@98:030)

e The state at which the atmosphere is fully saturated with moisture/water vapour is known as saturation level. The
temperature at which this level is attained is termed as saturation point (Dew Point).

0NN 90U36)HHIBBINM al@dNUUW] MM @R AI@INTTS @RSEEE 11 1HMNM @POUMIN® a 3@ MU0
o) ANEHNM. (IO HD @ROUTIA H)EIBHNUD 1HHIM MIIMRIOHQ@IAT al3@ M0 ag)MT NS BN MD.

5. Condensation (*21M°18>@6mMo)
e  When the atmosphere is fully saturated with water vapour (reaches 100% relative humidity), condensation begins.

@@ BHo MIEINN OBHINE al}@ENDIW ] TVIT L 0LOUMUADBB RGO 1LHF 16D (BVCAlDH B @GR 100%
@I3) MM 2LIHMeBREIW MM IM1BNTNHHMB (ol 1® @R)DoE 18N,

Forms of Condensation (221M°l0;@6mM®)l6B13u3)

@R 1BHHO 16121 M1EINTT EMYTID) 21D 1G9 DAV ESEHGEI @)W MM (al(d: 1IN 2IMIENUMo. HD MO
QNANW ©)al6BRU3 MIOY alOWIMOUQIENM):

1. Dew (@3a¥9®0)

e During the night, as the earth’s surface cools down, the atmosphere close to the earth’s surface also cools. The water
vapour condenses to form tiny droplets of water which may cling on to the grass tips, leaf blades, and other cold surfaces.

I 50216888 13 G MENMIBEIMD IMNMMIE 2] QIAIEWIS Cal@MMES @D HHUNUIWINIY0 MEMYENIMI. D 16l
m1o0 eaimlenila] 6)2101W 2RIEMEERSIW ] MINGHW)0 N2 MO0 @OIEEBRS R0 RIS 121)0 AF EM)O)
lad®eleargelo alQ1af1S121@ 106 BQ0 £)al@IM). DM 16M@IEN ‘@MD" ag)MM) (IS HOM@).

2. Frost (n01Mo)

e  Whenever the atmospheric temperature falls below 02 Celsius, especially during nights, tiny crystals of ice are formed
instead of dew.

(050216888 13 @M@ 1B:H @Il Rl 00 HAV@IaH MM MIOLWILREMUIUE M 1IN R21HEMEBRUBHS) aldh@o
6)2101Q DEMTNDHSHBIW] (A0 1DBHEMEBRUZ) MININM). HDHMN@IET ‘a0 A0’ oM N1SHHIOMMD).

3. Mist and Fog (GM @@ Q6e0™o , &M@ AYSM@IA6E0D™)0)



e When the atmosphere gets cooled, the water vapour condenses around tiny dust particles in the lower atmosphere and
remains suspended. They are distinguished based on the range of visibility.

@O0 BHo @EMIBNEMIUE M1INI nldSalSRIEERUBHS al3Q)o 2IMIcNN 2] /al( W 2RILMEERSIW]
@O BHHUOT 100 MIOLDMS BB BPYB | MSBOYIM. B-ILIal@ 10 @MYV 1.2406NT DN CMBOD MISTINETI0)
(Mist), S5M@0) MYSTIDEMV) (Fog) af)M6BBEMN GUBD 1@ 100N,

4. Clouds (G R16313U3)

e Clouds are formed as a result of condensation around the tiny dust particles in the atmosphere. The water droplets thus
formed are less than 0.001 cm in diameter, which is why they remain suspended in the atmosphere.

@D HHDTI 1O MV)BHYAIW 6)aldS 1nlSLIEERUEHS 213030 M0 caimlenilajoen) emeelemrud 3ale)dSIMM).
EDDDOO T3 DlE)SINM BRI 1HBHEINS NN 0.001 HAVMOIDIQNR0 B:3NCUIENT. BRMYE)E-06MRIEM) Nl
@D HHDT) 103 IO U 1PIED BP)d: | MSHENIMIDY.

Classification of Clouds (GQ2168B38)6)S @@ 0@ 10186 @3)
Clouds are classified based on their form (appearance) and the height at which they are formed.
GQRIERAS GRNIWIES @Yalo , BN HI6MERSIM OWD0 af)0MN IUDIAS @S 1AM 103 M@0 1@ 1H60.

Cirrus ((V10MJ G L168BUD):

e Thin, delicate, feather-like clouds formed at very high altitudes are called Cirrus clouds.

OOMS A0 @ANE LU0 1@ T3 S dOW@MM QN@OMDT 1T ENBDD @NIDIEDNSYEHUBHE) MVBOMAIW]
#H06MESIM GALIEEHE MUINM GALIERUE )M ANE1HOIM)..

Stratus (MJ(S20M) GALI6BRUB):;

Thick-layered clouds, usually formed in the lower atmosphere, are called Stratus clouds.

@)U 10100 MIFAN ANIMEBBRE B3 HMNOD IS |HBIW ] B3alea]SINM CALIBRES MISIQM) GANIEBRU3
o) O1s31e630M;.

Cumulus (SD)RI0N GACL1683U3):

Cotton wool-like clouds formed as a result of intense convection currents, are called Cumulus clouds. These clouds
have great vertical development.

9@ CHIMIRNES TVoNIANM (AlCUIANED 1NIEIN aDRIDIQ] @)alo AGHISSINM aleBIN 1OHOSYBHUBH6 MVDIMAIQ
GOOLIEBRAS B IMAINT GRCRIEBRUE oM NS 1L6)0M). 891 GMrLI6ERU3 £loenE 10 M3 HSIOITD
Q3002 BH0emedSyom.

Nimbus (Moenim ¢a0p1683U3):

e Dark, rain-bearing clouds, formed in the lower part of the atmosphere, are called Nimbus clouds. The dark colour is
due to the thick concentration of water droplets which does not allow light to penetrate through them.

@99 AN@IMEBBRS T @) lE)a]S)IM DYENE APECALIERAS M oM GARIEBRUE oM NS LM, MIMBRIW
2015H6M U8 MY (0BT HSOED 1N 1SITM@ IMILIENT DU D3N M INDD 1T B-96MESIMNMY..

Combined Cloud Types (@1(wo1@ c¢a0a166303)



e Clouds are not usually seen independently; mostly we see combinations of different types. Examples include Cirrostratus,
Stratocumulus, Cumulonimbus, and Nimbostratus.

GQORIEBRUE MIWIREMIW] BQEAS PAIDIT) 1RI1L] H:I6ME)QISIMM). alfla]dPio NNNNWEIMo GMARIERUE Gal@m
IO 121961 D) HIEMESIMD). MUIENI MISIQ, TBISIBQI BIIMLIMY, dbsIMGLID Moy, Mlo@enId MiSoQmy
)M @ 1M 9BINEEMEBBRSI6N).

5.Precipitation ((u@att6mo)

e Asaresult of continuous condensation, water droplets in the clouds grow in size. When they become too heavy to resist
gravity, they fall to the earth. This is termed as precipitation.

MSB2y@IW *2IM1B6MOM MO0 a0LINIW] GACLIERE16R] 221d6M 18d810S URilajo CUBRUIHNM].
BUNOIMIOOD (Al 1EIUH608 H-¥1ITNINWo N BIEMBBMIBYEMIIUE RN TR IGRIHE Al 1H630M). O
(@ 1BV UBaHEMo ag)(M) (1B,

Forms of Precipitation ((u@atem@mImen Alaw @3aleerud)
A. Rainfall (o)
o Rainfall is the most common and familiar form of precipitation, occurring as water droplets.

QUBHEMOD1NIO0 aBQUI0 TVIWIPEMNNG Al@ 12 lMOUIAIW BYAlDIANT AYP. D) RIBEM 1B5EEINS @)lO1o) 12106
R Q@B @ 10D,

B. Snowfall (@merocu’lg)

e Incold climatic regions or during winter in temperate regions, the temperature falls below 0°C. In such places, precipitation
occurs as tiny crystals of ice, called snowfall.

OOUMIBARILIHE R0 ACDIHBDRULIG-E1ERI QUMD L BIRIDMY0 @Il Rl 0°C-T3 MIOPLWILINIENS. SHOTOERID)
V9N 21N @3 UGHEMO 2l 1Q a0 ABHEMEBRSINS IO 13 Mo 1HNIAM]. D 1OM AL afM)
aflgeenmm.

C. Hailstones (@peilaj¥o)

e  Water droplets released from clouds undergo repeated condensation at different atmospheric levels and reach the earth as
layered ice pellets. These are called hailstones.

G0oR1BRS 13 MM alNEGISINM 2e18:6M U8 @D BHUOD M6 AW MSHE1T3 ON12] EHOUGOD 288
oM IEAIMEM N NANCULRAINNHDI0 1083 HBIVIBE DE0THSHSIQ GIA 1M ol 1H6}HQI0 HalGYM). SHNUW
@ele]®o agMi ANS1Be M.

Types of Rainfall (@e@)es nNalw moe6eRus)
1. Orographic Rainfall / Relief Rainfall (ad@y@auyasd])

e Moisture-laden winds from the sea are obstructed by mountains and forced to rise along the slopes. This leads to
condensation and rain along the windward slopes. This is called Orographic rainfall.

aVU@BOD 13 MMBS D@a]o M NI E003EU8 al@YDEEBRE T3 MS] MSWEASIEW)0 210 1NNHS181)6S
DS GLIHE) OWDIBHW0 )al@YMM. 0@ RIMIBAUMDTI 1Mo AlBYDOD MO HIQE1DEU 2l@ 1N 1T DLW HN0
HIEMDIBIMMY. HDNOM alBYDU Y] ag)MT AUNE BN,

e Rain Shadow Region (@¥mM1¥®@3 (n1@BUa0): The descending dry air on the other side of the mountain makes the leeward
side rainless. These regions are called Rain Shadow Regions.
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aflgeenam.

2. Convectional Rainfall (muotuanm cuyasdl)

o During summer, the air gets heated, rises up, cools, and results in rainfall, usually in the afternoon. This is called
Convectional rainfall. Since it occurs frequently in the afternoon, it is also known as "4 O’Clock rains".

GOUM@BHHNIRIOM (IO 2135315 2] MBHE1ERIHE OWDE-QI0 MEMYDD) ALWIW ] Al IHHW0 6)alQRM.
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HIOI00Q] alQIMSBE® 1MOM3 0@ 16)M 'Moelianam ] @' afimyo Q& e ;.

3. Cyclonic Rainfall / Frontal Rainfall (al(#0uo@ cuasdl)

¢ Incyclonic systems, when warm and cold air masses meet, the warm air is pushed upward, leading to condensation and rain.
As the boundary between these air masses is called a 'front', it is also known as Frontal rainfall.

al(BHNUIMEBRE M0 21)S)BSB MO lleMLIIo @EMOD (UIYA oMo @A @3 MVAWLEMIUE 2NSIBE NIOW)
D) BHS1GLIH6) DWBOMEISIBHWI0 APW D) B:00EMMINIBHQY0 HalQM). AU leMEERUE o 1eEs
@O GO 1GOAIOW ' (UIMDEUBBRUZ ' af)0M AE1HOM@ IMNITI D@ 16)MN AUI@MDIEUAY af)(Mo 18 1H030M).

Atmospheric Balance (@o0m@°le: crvamyellmonioun)

e The sun sustains every pulse of life on Earth. While Earth maintains a natural heat balance, human interventions and changes
in atmospheric composition are disturbing this delicate system.

R wlaal 2 1Ne0 BIEMI 21IMeTM®)o MIRIMIG@MIM@ MUEIMIAN. BIZ 303 MVI0EINT b
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e Conclusion: To safeguard the planet for future generations, we must check unscientific and non-sustainable human activities.
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