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{ZXoeH$ H$m g§Xoe

`h ~hþV Iwer Am¡a Jd© H$s ~mV h¡ {H$ H$mo{dS> _hm_mar Ho$ Bg
H${R>Z Xm¡a _| ^r _oao gh`mo{J`m| Zo E_AmoB©Eg do{~Zma l¥§Icm Ho$ ^mJ
Ho$ ê$n _| {XE JE ì`m»`mZm| H$s OmZH$mar go ẁº$ Bg nwñVH$ H$mo
cmZo Ho$ {cE H$‹S>r _ohZV H$s h¡$&

JhZ Vmcm~§Xr Ho$ Xm¡amZ g{Md _hmoX` Ûmam `h V` {H$`m J`m
Wm {H$ h_| Bgo, n¥Ïdr {dkmZ _§Ìmc` Ho$ {d{^Þ g§ñWmZm| na {H$E
Om aho H$m ©̀, {deof én go nydm©Zw_mZ Am¡a OZVm H$mo Xr Om ahr AÝ`
OmZH$mar Ho$ nrN>o Ho$ AZwg§YmZ à`mgm| Ho$ ~mao _| cmoJm| H$mo gy{MV
H$aZo Ho$ Adga Ho$ én _|, H$aZm Mm{hE$& AmB©AmB©Q>rE_ Am¡a AÝ`
gh`moJr g§ñWmZm| Ho$ _oao gh`mo{J`m| Zo ì`mnH$ ñVa {df`m|, g_wÐ H$s
JhamB`m| go ewé hmoVo hþE AmH$me VH$ nhþ±Mo, ~rM _| _m°ZgyZ Am¡a
CgHo$ nydm©Zw_mZm|, Ocdm ẁ n[adV©Z, VQ>r` g_wÐr {dkmZ Am{X O¡go
{d{^Þ {df`m| H$mo Ny>Vo hþE, BZ ì`m»`mZm| H$mo XoZo Ho$ {cE EH$ gmW
AmE$& BZ àË òH$ ì`m»`mZ Ho$ {cE ~‹S>r g§»`m _| {dMma ñd §̀ CZH$s
JwUVm H$m à_mU h¡$&

BZ ì`m»`mZm| H$s _oO~mZr AmB©AmB©Q>rE_ Ho$ AnZo gd©a Ho$ AmonZ
gmog© gm°âQ>dò a H$m Cn`moJ H$aHo$ H$s JB© Wr$& Xe©H$m| VH$ ~‹S>r nhþ±M Ho$
{cE, BÝh| AmB©AmB©Q>rE_ H$s ỳ Q>çy~ M¡Zc na cmBd {XIm`m J`m Wm$&
CÝh| `hm§ g§J«{hV ^r {H$`m J`m Wm Vm{H$ Omo cmoJ cmBd XoIZm MyH$ JE
Wo, do CÝh| Amam_ go XoI gHo$§& à{V{H«$`m ~hþV hr AÀN>r ahr Am¡a H$m\$s
N>mÌ VWm emoYH$Vm©Am| Zo `h C„oI {H$`m h¡ {H$ CÝhm|Zo ì`m»`mZm| H$mo
~hþV hr Cn`moJr Am¡a gyMZmnaH$ nm`m h¡$&
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_¢ `h ^r C„oI H$aZm Mmhÿ§Jm {H$ H$B© ~ma, n[apñW{V`m§ Wmo‹S>r
H$ï>H$a aht$& H$^r-H$^r B§Or{Z`[a¨J H${_©̀ m| Ûmam g§JamoY (¹$ma§Q>mBZ)
à{V~§Ym| Ho$ McVo Xÿa go H$m_ {H$`m Om ahm Wm Am¡a {\$a ^r {~Zm
{H$gr éH$mdQ> Ho$ BZ ì`m»`mZm| H$s _oO~mZr H$aZo _| H$m_`m~ aho$&
_¢ CZH$s H$‹S>r _ohZV H$mo gcm_ H$aVm hÿ±$& Bg ì`m»`mZ l§Icm H$s
g\$cVm H$s gw{Z{üVVm _| _¢, S>m°. {dZw dëgcm Ûmam {H$E JE à`mgm|
H$m C„oI H$aZm Mmhÿ±Jm$& _¢ Cg Q>r_ H$mo ^r YÝ`dmX XoZm Mmhÿ±Jm
{OÝhm|Zo BgH$m qhXr AZwdmX H$aZo _| H$‹S>r _ohZV H$s h¡$&

_wPo Amem h¡ {H$ `h nwñVH$ CZ g^r cmoJm| Ho$ {cE Cn`moJr
hmoJr Omo n¥Ïdr {dkmZ Ho$ {d{^Þ nhcwAm| Ho$ ~mao _| A{YH$ OmZZm
MmhVo h¢$& h_Zo XmoZm|, ì`m»`mZ Am¡a nwñVH$ H$s gm_J«r H$mo gac aIm
h¡ Vm{H$ BZ H${R>Z {df`m| H$mo ~moYJå` ~Zm`m Om gHo$& Amem h¡, Amn
g^r H$mo `h nwñVH$ Am¡a g§Jmoð>r l¥§Icm ng§X AmEJr$&

O` {hÝX$&
a{d Eg. ZÝOwZS¡>`m

{ZXoeH$
^maVr` CîUXoer` _m¡g_{dkmZ g§ñWmZ, nwUo
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g§nmXH$ H$s H$c_ go ...

àñVwV MMm© H$m àma§̂  h_ EH$ nwamZr H$hmdV ""Amdí`H$Vm
Am{dîH$ma H$s OZZr h¡'' go H$a aho h¢$& H$mo{dS> _hm_mar Ho$ H$maU ỳ±
Vmo ì`dgm` Ho$ ha joÌ H$s J{V{d{Y`m± à^m{dV hþB©, d¡km{ZH$ g§ñWmZm|
_| hmoZo dmcm emoY H$m ©̀ ^r Bggo ANy>Vm Zht ahm$& `Ú{n Vmcm~§Xr _|
d¡km{ZH$ Ka na ahH$a CncãY gr{_V g§gmYZm| go AWdm H$m`m©c`
_| amoñQ>a S>çyQ>r XoH$a AnZo emoY H$m`m] H$mo AmJo ~‹T>mZo Ho$ H$m_ _| ^anya
`moJXmZ Xo aho Wo, na BZ H$m`m] H$m EH$ Amdí`H$ KQ>H$ go{_Zma ~war
Vah go à^m{dV hþAm Wm$& Bg H$maU emoY H$m`m] _| d¡km{ZH$ {dMmam|
H$m AmXmZ-àXmZ Zht hmo nm ahm Wm$& Amdí`H$Vm Bg ~mV H$s Wr {H$
H$moB© Eogm amñVm {ZH$co {Oggo go{_Zma H$m Am`moOZ {H$`m Om gHo$ Am¡a
emoY H$m`m] Ho$ {d{^Þ {df`m| na {dMmam| H$m AmXmZ-àXmZ {H$`m Om gHo$&
Eogo _| ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ, nwUo H$mo EH$ VaH$s~
gyPr$& Bg g§ñWmZ Ho$ So>ñH$ {d^mJ Zo n¥Ïdr {dkmZ _§Ìmc` go gh`moJ
coH$a Bg _§Ìmc` Ho$ AYrZ AmZo dmco g^r g§ñWmZm| Ho$ d¡km{ZH$m| go
g§nH©$ {H$`m VWm Cƒ gyMZm VH$ZrH$ H$m Cn`moJ H$a go{_Zma Ho$ ~Xco
do{~Zma Am`mo{OV H$aZo H$m EH$ H$m ©̀H«$_ V¡̀ ma {H$`m$& g^r g§ñWmZm|
Ho$ d¡km{ZH$ BgHo$ {cE V¡̀ ma hmo JE, Š`m|{H$ g^r d¡km{ZH$ {dMmam| Ho$
nañna AmXmZ-àXmZ Ho$ {cE {H$gr _mÜ`_ H$s Vcme _| hr Wo$& {\$a
Š`m Wm, ̀ o {gc{gcm ewê$ hmo J`m Am¡a EH$-EH$ H$aHo$ _§Ìmc` Ho$ g^r
g§ñWmZm| Ho$ AZoH$ d[að> d¡km{ZH$m| Zo {d{^Þ {df`m| na do{~Zma _| AnZm
`moJXmZ XoZm àma§̂  H$a {X`m$& Bg à`ËZ go g^r d¡km{ZH$ cm^mpÝdV
hþE$&
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^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ Zo EH$ Am¡a H$X_ AmJo
~‹T>mVo hþE Cn ẁ©º$ do{~Zma _| Omo ì`m»`mZ {XE JE CZH$mo AmYma ~ZmH$a
qhXr _| EH$ d¡km{ZH$ VÏ`m| go ^ar-nyar gac ^mfm _| cmoH${à` nwpñVH$m
V¡̀ ma H$aZo H$s R>mZ cr h¡$& CÔoí` `h h¡ {H$ `h nwpñVH$m d¡km{ZH$
emoYH$Vm©Am| Ho$ {cE Cn`moJr Vmo hmo hr,gm_mÝ` OZ Ho$ {cE ̂ r gwJ_ Ed§
J«mø hmo$& BgH$m EH$ CÔoí` `h ^r h¡ {H$ Bg H$m ©̀ Ho$ _mÜ`_ go h_
amO^mfm H$m àMma-àgma H$a gH|$Jo Am¡a ̀ h {gÕ H$a gH|$Jo {H$ d¡km{ZH$
emoY H$m ©̀ Ed§ BgH$s A{^ì`{º$ Ho$ {cE qhXr ̂ mfm {H$gr ̂ r AÝ` ̂ mfm
go H$_ Zht ~pëH$ CÎm_ h¡$& `h nwpñVH$m ha d¡km{ZH$ g§ñWmZ H$mo EH$
g§Xoe XoVr ahoJr {H$ ̀ {X h_ àU H$a c| Vmo amO^mfm _mÌ àemg{ZH$ H$m`m]
_| hr Zht, ~pëH$ g§ñWmZ Ho$ ha H$m ©̀ _| A{^ì`{º$ H$m _mÜ`_ ~Z gH$Vr
h¡$& A^r Vmo ̀ h àma§̂  h¡, AmJo Am¡a ̂ r g\$a V` H$aZm h¡$& O`e§H$a àgmX
Or H$s {ZåZ{cpIV n§{º$ Bg Ame` H$s ny{V© H$aVr h¡:

Bg nW H$m CÔoí` Zht h¡,
lm§V ^dZ _| {Q>H$ ahZm
qH$Vw nhþ§MZm Cg gr_m VH$,
{OgHo$ AmJo amh Zht h¡$&
A~ MMm© H$mo AmJo ~‹T>mVo hþE `h ~Vm X| {H$ àñVwV nwpñVH$m

_| Hw$c ½`mah ì`m»`mZm| H$mo em{_c {H$`m J`m h¡$& A§J«oOr _| {XE
JE ì`m»`mZm| na AmYm[aV A§J«oOr coI g§~§{YV d¡km{ZH$m| Zo {cIm
h¡$& coIm| Ho$ qhXr AZwdmX Ho$ {cE H$B© cmoJ gm_Zo AmE {Og_| EH$
_¢ ^r em{_c hÿ±$& Hw$N> JwJc AZwdmX H$m ^r ghmam {c`m J`m$&
g§ñWmZ Zo A§{V_ AZwdmX Ed§ g§nmXZ H$m H$m ©̀ _wPo gm¢nm$& _¢Zo AnZo
gm_Ï ©̀ Ho$ AZwgma g^r qhXr coIm| H$mo qhXr ^mfm Ho$ AZwgma CÎm_
~ZmZo H$m à`ËZ {H$`m h¡$& Amdí`H$VmZwgma, h_Zo qhXr coIm| _|
A§J«oOr coIm| go Hw$N> BVa ~mVm| H$mo ^r em{_c {H$`m h¡ Vm{H$ coI
H$s AmË_m dmñVd _| qhXr O¡gr cJo$&
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Bg nwpñVH$m H$m nhcm coI _m°ZgyZ H$s _yc ~mV| Ed§ df© 2020 H$m
_m°ZgyZ nydm©Zw_mZ Zm_H$ erf©H$ na h¡$& Bg coI _| _m°ZgyZ go Ow‹S>r {d{^Þ
dm ẁ_§S>cr` à{H«$`mAm| H$mo {dñVma go g_Pm`m J`m h¡ VWm CZHo$ _m°ZgyZ
n[ag§MaU _| _hÎmm H$mo ~Vm`m J`m h¡$& _m°ZgyZ nydm©Zw_mZ Ho$ AmYma na
`h ~Vm`m J`m h¡ {H$ df© 2020 H$m _m°ZgyZ AÀN>m hmoJm$&

^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ, nwUo Ho$ A§VJ©V H$m_ H$aZo
dmco Ocdm ẁ n[adV©Z AZwg§YmZ H|$Ð H$s CncpãY`m| na EH$ coI Bg_|
em{_c {H$`m J`m h¡$& Bg_| Ocdm ẁ go g§~§{YV H|$Ð _| hmoZo dmco emoY
H$m`m] H$m {dñV¥V dU©Z {H$`m J`m h¡$&

^maVdf© EH$ H¥${f àYmZ Xoe h¡$& AV… H¥${f go g§~§{YV ì`m»`mZ
g^r cmoJm| Ho$ {cE ~hþV hr Cn`moJr hmoJm$& AJcm coI Bgr Vah Ho$
ì`m»`mZ na AmYm[aV h¡$& Bg_| ò ~Vm`m J`m h¡ {H$ ^maVdf© _| H¥${f-
Ocdm ẁ godmAm| H$s ~ohVar Ho$ {cE n¥Ïdr {dkmZ _§Ìmc` Zo Š`m-Š`m
H$X_ CR>mE h¢ VWm dV©_mZ _| H$mo{dS> _hm_mar go {ZnQ>Zo Ho$ {cE BgH$s
Š`m ŷ{_H$m h¡$&

_m°ZgyZ n[adV©ZrercVm, Xÿag§̀ moOZ Ed§ _m°ZgyZ H$s ̂ {dî`dmUr Ho$
{df` _| ̀ o ~Vm`m J`m h¡ {H$ ̂ {dî`dmUr H$m\$s hX VH$ EcZrZmo-X{jUr
XmocZ H$s ghr ^{dî`dmUr na {Z ©̂a h¡$&

_oK ^m¡{VH$s na Xmo coI h¢$& EH$ coI _| ~mXc ~ZZo VWm Cggo
g§~§{YV àmMcm| Ho$ _mnZ Ed§ àojU Ho$ ~mao _| OmZH$mar Xr JB© h¡$& Xÿgao
coI _| ~mXcm| Ho$ dfm© _oK _| n[ad{V©V hmoZo H$s à{H«$`m H$mo g_Pm`m J`m
h¡$&

CîUH${Q>~§Yr` MH«$dmV na EH$ ~hþV hr amoMH$ Ed§ kmZdY©H$ coI
Bg nwpñVH$m _| em{_c {H$`m J`m h¡$& BgH$s CÜdm©Ya Ed§ j¡{VO g§aMZm
VWm {dœ _| hmoZo dmco Bggo OZhm{Z H$m ^r C„oI {H$`m J`m h¡$& gmW
hr, ̀ h ~Vm`m J`m h¡ {H$ g_` Ho$ gmW BgH$s ̂ {dî`dmUr _| H¡$gr àJ{V
hþB© h¡ Am¡a Bg àJ{V go OZhm{Z H$mo H$_ H$aZo _| {H$VZr _XX {_cr h¡$&
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EH$ coI _| _mZd OrdZ _| _hmgmJam| H$s ̂ y{_H$m Ed§ BgHo$ _hÎd
Ho$ ~mao _| ^anya OmZH$mar Xr JB© h¡$& Bg_| _hmgmJam| go g§~§{YV _w»`
^m¡Jmo{cH$ nm[a^m{fH$ eãXm| H$s ì`m»`m H$s JB© h¡$&

^maVr` AmH©${Q>H$ H$m ©̀H«$_ _| amï´>r` Y«wdr` Ed§ g_wÐ AZwg§YmZ H|$Ð
Ûmam {H$E JE nhc go g§~§{YV ì`m»`mZ H$mo ̂ r Bg nwpñVH$m _| ñWmZ {X`m
J`m h¡$& Bg_| AmH©${Q>H$ H$s {d{eï>VmE§ Ed§ n¥Ïdr na {h_mc` H$mo Vrgao
Y«wd Ho$ ê$n _| Š`m| _mZm OmVm h¡ BgH$s MMm© H$s JB© h¡$& AmH©${Q>H$ na ̂ maV
Zo {H$g Vah Ho$ àojU H$m ©̀H«$_ H$mo g\$cVmnyd©H$ AmJo ~‹T>m`m h¡ VWm
^{dî` _| Š`m cú` h¡ Bg na {dñV¥V OmZH$mar Xr JB© h¡$&

n¥Ïdr àUmcr H$s h_ ~mV H$a| Am¡a ̂ y{dkmZ H$s MMm© Z H$a| Vmo MMm©
AYyar ah OmVr h¡$& AV: Bg nwpñVH$m _| EH$ coI ŷ{dkmZ H$s _yc ~mV|
H$mo ^r OJh {X`m J`m h¡$& Bg coI _| n¥Ïdr Ho$ {Z_m©U, CgH$s Am§V[aH$
g§aMZm, Mw§~H$s` JwU, ßcoQ> Q>oŠQ>mo{ZŠg, ŷH§$n, Ádmcm_wIr BË`mXr Ho$
~mao _| OmZH$mar Xr JB© h¡$&

EH$ coI ""H$mo{dS>-19, dm ỳ àXÿfU Am¡a Zrcm AmH$me'' erf©H$ na
^r Bg_| em{_c {H$`m J`m h¡$& Bg coI _| ̀ h ~VmZo H$s H$mo{ee H$s JB©
h¡ {H$ Vmbm~§Xr Ho$ Xm¡amZ àXÿfH$m| H$m CËgO©Z BVZm KQ> J`m Wm {H$ AmH$me
H$m Zrbm a§J AmgmZr go XoIm Om gH$Vm Wm$& gmW hr, ̀ h ̂ r ~Vm`m J`m
h¡ {H$ ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ H$s g\$a n[a`moOZm Eogr
n[apñW{V _| {H$VZm Cn`moJr h¡$&

gmam§e ̀ h h¡ {H$ ̀ h nwpñVH$m ha dJ© Ho$ {cE Cn`moJr h¡$& h_ Amem
H$aVo h¢ {H$ àñVwV nwpñVH$m go d¡km{ZH$ dJ© go coH$a OZ gmYmaU VH$
g^r cm^mpÝdV hm|Jo Am¡a h_mam Bgo qhXr _| àñVwV H$aZo H$m à`mg gmW©H$
{gÕ hmoJm$&

gYÝ`dmX,
S>m°. H$m¡ga Acr,

d¡km{ZH$ E\$
^maVr` CîUXoer` _m¡g_{dkmZ g§ñWmZ, nwUo
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YÝ`dmX kmnZ

g\$cVm ß`mar h¡, g\$cVm {Oå_oXmar h¡, g\$cVm Am¡a A{YH$
Ho$ {cE AmJ«h H$aVr h¡$& n¥Ïdr {dkmZ _§Ìmc` H$s do{~Zma l¥§Icm
Ho$ à{V {_cr gH$mamË_H$ à{V{H«$`mAm| H$mo XoIH$a hm{X©H$ AmZ§X H$m
AZŵ d hþAm$& d¡km{ZH$m| Am¡a N>mÌm| Zo ì`m»`mZ l¥§Icm H$mo ~hþV
~marH$s go gwZm Am¡a B§Q>a¡pŠQ>d gÌm| _| g{H«$` ê$n go ^mJ {c`m$& Bg
do{~Zma l¥§Icm H$s g\$cVm Zo Eogm CËgmh ~‹T>m`m {H$ BgHo$ AmJo
^r Hw$N> H$aZo H$s _Z _| gyPr$& {dMma Am`m {H$ Š`m| Z d[að>V_
d¡km{ZH$m| Ûmam {X ò J ò ì`m»`mZm| na AmYm[aV EH$ qhXr nwñVH$ H$s
aMZm H$s OmE {Oggo Bg à`mg H$m `Wmo{MV cm^ Am_ OZVm H$mo
^r {_c gHo$$& _Z _| AmE Bg {dMma H$mo {ZXoeH$ _hmoX`,
AmB©AmB©Q>rE_ go ^r nyao {Xc go g_W©Z {_cm Omo _oao {cE dmñVd
_| CËgmhdY©H$ Wm$&

_mZZr` _§Ìr, E_AmoB©Eg S>m°. hf©dY©Z Or Zo àñVm{dV nwñVH$
H$mo AnZm Amerdm©X {X`m h¡ Am¡a {dZ_« ê$n go Bg g§X ©̂ _| AnZm
EH$ g§Xoe ^r ôOm h¡ Omo ~hþV hr àmoËgm{hV H$aZo dmcm Am¡a
àoaUmXm`H$ h¡&

_mZZr` gm§gX Am¡a g§̀ moOH$, amO^mfm g§gXr` g{_{V, àmo. arVm
~hþJwUm Omoer Or H$m ^r BZ à`mgm| Ho$ {cE ~hþV CËgmhdY©H$ g§Xoe
àmá hþAm h¡$&

Bg H«$_ _| _mZZr` g{Md, S>m°. E_. amOrdZ, Ed§ g§̀ wº$
g{Md, S>m° {d{nZ M§Ð, E_AmoB©Eg Zo ^r Bg nwñVH$ Ho$ àH$meZ H$mo
AnZm ^anya g_W©Z {X`m h¡ Ed§ BgHo$ {cE àmoËgmhZ ^am g§Xoe ^r
ôOm h¡$&
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S>m°. _hmnmÌ, ^maV _m¡g_ {dkmZ {d^mJ Ho$ _hm{ZXoeH$
(DGM), S>m°. AmË_mZ§X, {ZXoeH$, EZAmB©AmoQ>r (NIOT), S>m°.
a{dM§ÐZ, {ZXoeH$, EZgrnrAmoAma (NCPOR), S>m°. Z§XHw$_ma,
{ZXoeH$, EZgrB©EgEg (NCESS), S>m°. Ama. H¥$îUZ, S>m°. E.Ho$.
ghm`, S>m°. Or. ~oJ VWm AÝ` d[að> d¡km{ZH$m| Ho$ Ûmam nwñVH$ _|
`moJXmZ XoZo Ho$ {cE {XIm`m J`m CËgmh Ed§ CËH$ÊR>m dmñVd _|
gamhZr` h¡$&

coIm| Ho$ qhXr AZwdmX Ed§ g§nmXZ Ho$ à{V S>m°. H$m¡ga Acr,
d¡km{ZH$ - E\$ H$m g_n©U àe§gZr` h¡$& g§nmXH$ _§S>c, S>m°. ŷnoÝÐ
qgh, lr_Vr em§Vr Aæ`a, lr {dO` ggmUo VWm AÝ` gh`mo{J`m|
Ûmam Bg nwñVH$ Ho$ àH$meZ _| {d{^Þ ñVam| na {XE J ò `moJXmZ
C„oIZr` h¢$&

Amem h¡ Amn g^r H$mo `h nwñVH$ Cn`moJr cJoJr$&
Cnamoº$ g^r cmoJm| H$mo VWm AÝ` CZ cmoJm| H$mo _¢ hm{X©H$

YÝ`dmX XoVm hÿ±, {OÝhm|Zo àË`j AWdm namoj ê$n go Bg nwñVH$ Ho$
àH$meZ _| `moJXmZ {X`m h¡$&

YÝ`dmX,
lr A{OV àgmX
àemg{ZH$ A{YH$mar

^maVr` CîUXoer` _m¡g_{dkmZ g§ñWmZ, nwUo
g§`moOH$

xii



AmAmo h_ n¥Ïdr {dkmZ H$mo g_P|

n¥Ïdr {dkmZ _§Ìmc`
H$s

do{~Zma l¥§Icm

1



^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ, nwUo

Am¡gV _m°ZgyZ
O~ h_ Am¡gV _m°ZgyZ ({MÌ 1.1) (OyZ-{gV§~a; _m¡g_ {dkmZ {d^mJ) H$s

~mV H$aVo h¢, Vmo h_ {ZåZ{cpIV joÌm| na Cƒ dfm© H$s gyMZm XoVo h¢:
~§Jmc H$s Im‹S>r Ho$ CÎmar ^mJ Am¡a {ZH$Q>dVu å`m§_ma _| A{YH$ dfm©
1. {h_mc` H$s VchQ>r Am¡a CÎma-nyd© ^maV (Ohm± A{YH$V_ dfm© hmoVr h¡) _|

A{YH$ dfm©
2. n{ü_r KmQ> _| A{YH$ dfm©
3. nya~ go n{ü_ Ho$ dfm©_mZ _| àdUVm
4. erf© ~§Jmc H$s Im‹S>r na cmc gmJa (g_mZ Ajm§e Ho$ joÌm| na) H$s VwcZm

_| A{YH$ dfm©
5. V{_cZmSw> _| H$_ ~fm©

Š`m ŷ{_-_hmgmJa VmnH«$_ {dn`m©g _m°ZgyZ H$m H$maU hmoVm h¡?
na§namJV ê$n go `h _mZm OmVm Wm {H$ ^maVr` _m°ZgyZ ŷ{_ Ho$ Cî_Z Ûmam

n¡Xm hþAm {demc g_wÐr hdmAm| H$m n[ag§MaU h¡$& VWm{n A{YH$V_ dfm© OwcmB© _|
hmoVr h¡ O~ ŷ{_-gVh _B© H$s VwcZm _| A{YH$ R>§T>r hmoVr h¡$& ghg§~§Y gm§p»`H$s

1. _m°ZgyZ H$s _yb ~mV| Ed§
df© 2020 H$m _m°ZgyZ nydm©Zw_mZ

S>m°. a{d Eg. ZÝOwZS¡>`m
{ZXoeH$, ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ, nwUo
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AmAmo h_ n¥Ïdr {dkmZ H$mo g_P|

{dûcofU `h Xem©Vm h¡ {H$ OyZ-{gVå~a _| ŷ{_ H$m VmnH«$_ {OVZm A{YH$ hmoJm
_m°ZgyZ CVZm hr H$_Omoa hmoJm$& Vmo _m°ZgyZ dmñVd _| h¡ Š`m- EH$ ñWmZr` àUmcr
`m d¡{œH$ àUmcr?

`{X h_ _m°ZgyZ H$mo d¡{œH$ àUmcr H$m ^mJ _mZVo h¢ Vmo Xmo ~mV| gm_Zo AmVr h¢-
1. `h E{e`mB© _m°ZgyZ H$m ^mJ hmo gH$Vm h¡, `m
2. `h h_mao joÌ _| AmB© Q>r gr OoS> H$m EH$ Vah go ~Xcm hþAm ê$n hmo gH$Vm

h¡$&

OZdar Ed§ OwcmB© _| gVhr (1000 hoŠQ>mnmñH$c, EM nr E) hdmE§ VWm AmB© Q>r
gr OoS>

d¡{œH$ _mZ{MÌ na hdm H$m {Xem {dVaU `h Xem©Vm h¡ {H$ gm_mÝ` Vm¡a na
CÎma-nydu Q´>oS> hdmE§ CÎmar JmocmY© VWm X{jU-nydu Q´>oS> hdmE§ X{jUr JmocmY© H$s
Amoa go McH$a ŷ_Ü` aoIm Ho$ {ZH$Q> A{^g[aV hmoVr h¢$& ŷ_Ü` aoIm Ho$ {OZ joÌm|
_| ò hdmE§ A{^g[aV hmoVr h¢ Cgo B§Q>a Q´>m°{nH$c H§$dO]g OmoZ (AmB© Q>r gr OoS>)

{MÌ 1.1: OyZ go boH$a {gVå~a Ho$ _{hZo VH$ _| Am¡gV dfm©
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H$hm OmVm h¡ ({MÌ 1.2)$& AmB© Q>r gr OoS> Ho$ {ZH$Q> OmoZc hdmE§ nydm©B© hmoVr h¢
{OÝh| h_ B©ñQ>cu Q´>oS²g ^r H$hVo h¢$& OZdar _| AmB© Q>r gr OoS> H$s Am¡gV pñW{V
ŷ_Ü` aoIm Ho$ X{jU _| hmoVr h¡, O~{H$ OwcmB© _| BgH$s pñW{V ŷ_Ü` aoIm Ho$

CÎma _| hmoVr h¡$& A~ gdmc `h n¡Xm hmoVm h¡ {H$ AmB© Q>r gr OoS> H$m g~go A{YH$
{dMaU H$hm± hmoVm h¡$& Bg g§X ©̂ _| `h nm`m J`m h¡ {H$ CÎmar JmocmY© _| O~ J_u
H$m _m¡g_ (~mo[a`c g_a) hmoVm h¡ Vmo AmB© Q>r gr OoS> H$m {dMaU E{e`mB© joÌ
na A{YH$V_ hmoVm h¡, O~{H$ X{jUr JmocmY© _| J_u H$m _m¡g_ (Am°ñQ´>c g_a)
hmoZo na `h ŷ_Ü` aoIm Ho$ Amg-nmg hr ahVm h¡$&

{MÌ 1.2: AmB© Q>r gr OoS> H$s {d{eï> _m¡g_r pñW{V

OZdar Ed§ OwcmB© _| dfm© H$m n¡Q>Z©
`h nm`m J`m h¡ {H$ Cƒ dfm© H$m joÌ AmB© Q>r gr OoS> go g§~§{YV hmoVm h¡,

AWm©V Cƒ dfm© Cgr joÌ Ho$ Amg-nmg hmoVr h¡$& O¡go-O¡go AmB© Q>r gr OoS> _|
ñWm{ZH$ {dMaU hmoVm h¡ d¡go-d¡go dfm©-nÅ>r (AWm©V, aoZ~¢S>) _| ^r {dMaU hmoVm h¡$&

OZdar Ed§ OwcmB© _| 500 EM nr E na hdm H$s CÜdm©Ya J{V
`h nm`m J`m h¡ {H$ AmB© Q>r gr OoS> _| hdm H$s CÜd© J{V Cƒ ñVa na hmoVr h¡ Omo

Jhao g§dhZ go Ow‹S>r hmoVr h¡$& O~ hdm H$m Adamoh hmoVm h¡ Vmo dh A{YH$ go A{YH$ {dg[aV
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hmoVr OmVr h¡ VWm ~‹S>o joÌm| na \¡$c OmVr h¡$& g§jon _| `{X H$hm Om` Vmo AmB© Q>r gr OoS>
hdmAm| Ho$ A{^gaU, ^mar dfm© Ed§ hdm Ho$ Cƒ CÜd© J{V go g§~§{YV hmoVr h¡$&

hoS>cr H$m AZwàW-H$mQ> (H«$m°g-goŠeZ)
h_ h¡S>cr goc Ho$ ì`dhma H$mo g§jon _| BZ eãXm| _| ì`º$ H$a gH$Vo h¢…
1. AmB© Q>r gr OoS> Ho$ nmg hdm H$s CÜd© J{V h¡S>cr goc Ho$ D$na H$s emIm

Ho$ gmW g{Þn{VV H$aVr h¡$&
2. `h joÌ ^mar dfm© Am¡a Cƒ _oKmÀN>ÞVm Ho$ gmW Ow‹S>m hþAm hmoVm h¡$&
3. _Ü` Ajm§er` joÌm| na hdm H$m AdamohU hmoVm h¡$&
4. g§jon _|, àojU `h Xem©Vo h¢ {H$ hoS>cr goc Ho$ H$maU Omo CWc-nwWc

(AmodaQ>{ZªJ) hmoVm h¡ dh ŷ_Ü` aoIm Am¡a cJ^J 30º Ajm§e Ho$ ~rM
gr{_V hmoVm h¡$&

5. CƒVa Ajm§em| _| g§doJ Am¡a D$Om© H$m n[adhZ §̂da (Eddies) Ho$ H$maU
hmoVm h¡$&

_m°ZgyZ H$s ewéAmV (Onset of Monsoon)

^maVr` joÌm| _| _m°ZgyZ H$s ewéAmV _B© Ho$ A§V _| hmoVr h¡ ({MÌ 1.3)$& BgH$s
g~go nhcr ewéAmV A§S>_mZ Am¡a WmB©c¢S> Ho$ Amgnmg cJ^J 22 _B© H$mo hmoVr
h¡$& Wmo‹S>o {XZ ~mX cJ^J 25 _B© H$mo `h å`m§_ma VH$ nhþ±M OmVm h¡$& ^maV H$s
_w»` ŷ{_ na BgH$s ewéAmV 1 OyZ Ho$ H$ar~ Ho$ac _| hmoVr h¡$& Wmo‹S>o {XZ ~mX
cJ^J 7 OyZ H$mo _m°ZgyZ H$Zm©Q>H$ _| nhþ±M OmVm h¡$& Ho$ac _| nhþ±MZo Ho$ cJ^J
10-11 {XZ ~mX `h _w§~B© _| nhþ±M OmVm h¡ (_w§~B© _| _m°ZgyZ Am°ZgoQ> H$s {V{W 11

OyZ h¡)$& 27 OyZ Ho$ Amgnmg _m°ZgyZ {X„r nhþ±M OmVm h¡ VWm _Ü` OwcmB© VH$
`h nyao Xoe _| ì`má hmo OmVm h¡$&

_B© Am¡a OyZ Ho$ Xm¡amZ dfm©
_B© Ho$ Xm¡amZ, ~m[ae A{Zdm ©̀ ê$n go Ho$ac Ho$ {ZH$Q> Am¡a å`m§_ma VQ> go Xÿa

Aa~ gmJa VH$ gr{_V hmoVr h¡$& OyZ Ho$ Xm¡amZ, àmW{_H$ dfm©-nÅ>r (aoZ~¢S>) A^r
^r _w»` ê$n go ^maVr` àm`Ûrn Ho$ X{jUr ^mJ Am¡a ~§Jmc H$s Im‹S>r Ho$ CÎmar
^mJ na ~Zr hþB© hmoVr h¡$& ^maVdf© Ho$ CÎmar ^mJ O¡go n§Om~/amOñWmZ _| V~ VH$
^r Á`mXm ~m[ae Zht hmoVr h¡$&
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{eIa _m°ZgyZ H$s Ad{Y: OwcmB© Am¡a AJñV
Bg Ad{Y Ho$ Xm¡amZ _m°ZgyZ Ho$ ñWm{ZH$ àgma H$s {ZåZ{cpIV {deofVmE§ h¢:
1. dfm©-J{V{d{Y Xoe Ho$ A{YH$m§e {hñgm| H$mo g_m{dï> H$a coVr h¡$&
2. _m°ZgyZ Ðmo{UH$m Ho$ joÌ _| A{^àm`nyU© (significant) dfm© hmoVr h¡$&
3. ŷ_Ü`aoIr` qhX _hmgmJa Ho$ D$na {ÛVr`H$ dfm©-nÅ>r ^r CÞV hmo OmVr

h¡$&
4. Aa~ gmJa Ho$ D$na dfm© H$s _mÌm _| Vrd« ñWm{ZH$ àdUVm nm`r OmVr h¡$&

{MÌ 1.3: _m°ZgyZ H$s ewéAmV (gm¡OÝ`… nB© EQ> Amb, 2020)
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_m°ZgyZ dmngr H$s Ad{Y: {gVå~a Am¡a Aº$y~a
{gVå~a _| ~m[ae Xoe Ho$ A{YH$m§e {hñgm| _| ì`mnH$ ê$n go hmoVr h¡, na

OwcmB©/AJñV H$s VwcZm _| BgH$s _mÌm H$_ hmoVr h¡$& ŷ_Ü`aoIr` qhX _hmgmJa
Am¡a erf© ~§Jmc H$s Im‹S>r (Head Bay of Bengal) _| VwcZr` dfm© hmoVr h¡$&
Aº$y~a Ho$ Xm¡amZ, dfm© ^maVr` àm`Ûrn Ho$ X{jUr ^mJ VH$ hr gr{_V hmoH$a ah
OmVr h¡$&

OZdar Ed§ OwcmB© _| g_wÐ-Vc na hdm H$m X~md Ed§ 850 EM nr E Á`monmoQ>|{e`c
OZdar Am¡a OwcmB© Ho$ ~rM g_wÐ-Vc na hdm Ho$ X~md _| {dnarV pñW{V nm`r

OmVr h¡$& OZdar _| ^maV Ho$ A{YH$m§e ^mJm| _| g_wÐ-Vc H$s VwcZm _| ŷ{_-gVh
na X~md A{YH$ hmoVm h¡, O~{H$ OwcmB© _| BgH$m {dnarV gM h¡$& H$_ X~md dmco
joÌ Ho$ nydu ^mJ H$mo hr _m°ZgyZ Ðmo{UH$m H$hVo h¢$& `h n{ü_r N>moa _| D$î_m-O{ZV
{ZåZXm~ (Heat-low)/ ŷ{_-gVh {ZåZXm~ (Surface-low) _| {dcrZ hmo OmVr h¡$&

OZdar Ed§ OwcmB© Ho$ 850 EM nr E Á`monmoQ>|{e`c-Vc _| {dn ©̀̀  AWdm
CcQ>md nm`m OmVm h¡$&

OZdar Ed§ OwcmB© _| {ZMco gVh (850 EM nr E) H$s hdmE±
OZdar Am¡a OwcmB© Ho$ ~rM 850 EM nr E gVh H$s hdm _| CcQ>md nm`m OmVm

h¡$& OwcmB© Ho$ Xm¡amZ dm ẁ H$s EH$ _O~yV OoQ>-Ymam (Jet-stream) nm`r OmVr h¡$&
`h OoQ>-Ymam ŷ_Ü` aoIm Ho$ nmg nydm©B© Ho$ ê$n _| hmoVr h¡$& ŷ_Ü` aoIm H$mo `h
gmo_mcr VQ> Ho$ g_rn nma H$aVr h¡$& Bg{cE Bgo gmo_mcr OoQ> ^r H$hVo h¢$& ^maV
Ho$ D$na `h OoQ>-Ymam n{ü_r hdm Ho$ ê$n _| ~hVr hmoVr h¡ {Ogo {ZMco gVh H$m
OoQ> (Low-level Jet) ^r H$hm OmVm h¡$& `h OoQ>-Ymam _m°ZgyZr D$î_Z Ho$
n[aUm_ñdê$n n¡Xm hmoVr h¡$& _m°ZgyZr D$î_Z Ho$ H$maU CÎma H$s Amoa H$_Va X~md
Am¡a X{jU H$s Amoa CƒVa X~md n¡Xm hmo OmVm h¡ VWm Cgr àH$ma Á`moñQ´>m°{\$H$
AZw{H«$`m ^r hmoVr h¡$& {ZMco gVh H$m OoQ> ^maVr` Cn_hmÛrn _| Z_r cmZo _|
_hËdnyU© ŷ{_H$m {Z^mVm h¡ Am¡a Aa~ gmJa Ho$ D$na erVcZ n¡Xm H$aVm h¡$&

OZdar Ed§ OwcmB© _| Cƒ gVh (200 EM nr E) H$s hdmE±
`hm± `h Ü`mZ XoZo `mo½` ~mV h¡ {H$ 850 EM nr E H$s VwcZm _| 200 EM

nr E H$s hdmE± ~hþV A{YH$ μOmoZc (Ajm§e Ho$ g_mZm§Va ~hZo dmcr hdmE±) hmoVr
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h¢$& na, àý CR>Vm h¡ {H$ Eogm Š`m| h¡? Vmo Eogm Bg{cE h¡ Š`m|{H$ gVh Ho$ Kf©U
H$m à^md 200 EM nr E (cJ^J 10-12 {H$._r. Ho$ D$na) na H$_ hmoVm h¡$& OZdar
Ho$ Xm¡amZ D$nar gVhm| H$s hdmE± n{ü_r AWm©V n{ü_ go nya~ H$s Amoa ~hZo dmcr
hmoVr h¢$& OwcmB© Ho$ Xm¡amZ {h_mc` Ho$ X{jU _| nydm©B© VWm BgHo$ CÎma _| n{ü_r
hdmE± ~hVr h¢$& 10ºN-15ºN Ajm§e Ho$ Amgnmg nmB© OmZo dmcr VoμO hdmAm| H$mo
"Q´>m°{nH$c B©ñQ>acr OoQ>' AWdm CîUH${Q>~§Yr` nydm©B© OoQ> H$hm OmVm h¡$& {Vã~V Ho$
D$na EH$ à{V-MH«$dmV (Anti-cyclone) {dH${gV hþAm hmoVm h¡, {Ogo "{Vã~Vr
à{V-MH«$dmV (Tibetan Anti-cyclone)' H$hm OmVm h¡$&

_m°ZgyZ H$s g{H«$` Am¡a {dam_ (Active and Break) H$s Ad{Y
h_ OmZVo h¢ {H$ _m°ZgyZ Ad{Y (OyZ-{gVå~a) Ho$ Xm¡amZ nyao H$mc _| cJmVma

~m[ae Zht hmoVr h¡$& Hw$N> {XZ A{YH$ ~m[ae hmoVr h¡ Vmo Hw$N> {XZ {~cHw$c hr Zht$&
_m°ZgyZ Ad{Y Ho$ Xm¡amZ H$s dh c§~r Ad{Y (gm_mÝ`V… > 3 {XZ) {Og_| ~m[ae
Zht hmoVr h¡ {dam_ Ad{Y H$hcmVr h¡$& BgHo$ {dnarV, dh c§~r Ad{Y {Og_|
_m°ZgyZr J{V{d{Y μOmoaXma hmoVr h¡, AWdm `m| H$h| {H$ AÀN>r ~agmV hmoVr h¡ Vmo dh
Ad{Y g{H«$` Ad{Y H$hcmVr h¡$& g{H«$` Ad{Y Ho$ Xm¡amZ _m°ZgyZ Ðmo{UH$m Ho$
A{YH$m§e ^mJm| _| ì`mnH$ dfm© hmoVr h¡, O~{H$ {dam_ Ad{Y Ho$ Xm¡amZ dfm© hmoZo
H$s KQ>Zm {h_mc` H$s VchQ>r, CÎma-nyd© ^maV Ed§ ^maVr` àm`Ûrn Ho$ joÌm| VH$
hr gr{_V hmoH$a ah OmVr h¡$& `{X {dam_ H$s Ad{Y cå~r hmo Am¡a `h pñW{V AmJo
^r ~aH$ama aho Vmo gyIm n‹S> gH$Vm h¡$&

A§Vam-_m¡g_r (Intra-seasonal) n[adV©Z
^maVr` J«rî_ _m°ZgyZ H$s A{^cj{UH$ {deofVm `h h¡ {H$ dfm©-n{Å>`m± CÎma

H$s Amoa ñWmZm§V[aV hmoVr OmVr h¢$& dmñVd _|, ò dfm©-n{Å>`m± ŷ_Ü` aoIm (5ºS)

Ho$ nmg CËnÞ hmoVr h¢ Am¡a CÎma H$s Amoa ~‹T>Vo hþE _m°ZgyZ Ðmo{UH$m Ho$ joÌ _| g_má
hmoVr OmVr h¢$& Y«wdr` joÌm| H$s Amoa BZHo$ ñWmZm§V[aV hmoZo _| {d{eï> g_` cJ^J
25-30 {XZ cJVm h¡$& Bg Vah H$s Y«wdr` joÌm| H$s Amoa ñWmZm§V[aV hmoZo H$s KQ>Zm
Ho$dc n{ü_r àem§V _hmgmJa Ho$ joÌ (150ºE) _| hr nm`r OmVr h¡$& hmcm§{H$, Y«wdr`
joÌm| H$s Amoa BZH$m àgma A^r ^r emoY H$m {df` h¡$& Bg Vah Ho$ àgma {dam_
Ad{Y Ho$ ~mX g{H«$` Ad{Y H$mo nwZOu{dV H$aZo _| à_wI ŷ{_H$m {Z^mVo h¢$&
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g{H«$` Ed§ {dam_ H$s Ad{Y _| {ZåZ-
Xm~ dmco {ZH$m`, dm ẁ {ZåZXm~ VWm
AdXm~

`h nm`m J`m h¡ {H$ _m°ZgyZ H$s Ad{Y
_| ~§Jmc H$s Im‹S>r _| dm ẁ {ZåZXm~ Am¡a
AdXm~ ~ZVo ahVo h¢ Am¡a ò _m°ZgyZ
Ðmo{UH$m Ho$ amñVo go hmoH$a JwOaVo ahVo h¢$&
ò Aën-Ad{Y (Hw$N> {XZ) Ho$ _m°ZgyZr

{ZH$m` hmoVo h¢ Omo ^maVr` Cn-_hmÛrn Ho$
joÌm| na n`m©á _mÌm _| ~m[ae XoVo h¢ ({MÌ
1.4)$& ̀ h XoIm J`m h¡ {H$ {dam_ H$s Ad{Y
H$s VwcZm _| g{H«$` Ad{Y _| A{YH$
{ZåZXm~ Ed§ AdXm~ ~ZVo h¢$& g{H«$`
MaU Ho$ Xm¡amZ ò {ZåZ-Xm~ dmco {ZH$m`
_m°ZgyZ Ðmo{UH$m _| g_yh~Õ ê$n _| hmoVo h¢$&

{MÌ 1.4: _m°ZgyZ H$s g{H«$` Ed§ {dam_
Ad{Y _| {ZåZXm~m| Am¡a AdXm~m| H$s

Amd¥{V (gm¡OÝ`… Omogo\$, 2012)

AZmd¥{ï>/gyIm
Am_Vm¡a na _m°ZgyZ H$s Ad{Y _| n`m©á dfm© Z hmoZo H$s pñW{V H$mo gyIm H$hm

OmVm h¡$& ^maV _m¡g_ {dkmZ {d^mJ Ûmam gyIm H$s pñW{V H$mo {ZåZ ê$n _| n[a^m{fV
{H$`m J`m h¡…

OyZ go {gVå~a _{hZo Ho$ Xm¡amZ `{X ^maVr` joÌm| Ho$ D$na Am¡gV dfm©_mZ 88

go._r. h¡ Vmo `h 100% dfm© _mZr OmVr h¡$& `h 88 go._r. H$m _mZ ^maVr` joÌm|
na cå~r Ad{Y VH$ Ho$ dfm©_mZ Ho$ Am¡gV na AmYm[aV h¡$& `{X dfm©_mZ 96 go
104% Ho$ ~rM hmo Vmo `h gm_mÝ` dfm© _mZr OmVr h¡$& `{X dfm©_mZ _| 10% `m
Bggo A{YH$ H$s H$_r hmoVr h¡ Vmo Bg pñW{V H$mo gyIm H$s pñW{V g_Pr OmVr h¡$&
dfm© Ho$ {d{^Þ dJm] H$s {dñV¥V OmZH$mar ~mX _| AmZo dmco AZŵ mJm| _| Xr J`r h¡$&

D$namoº$ n[a^mfm Ho$ AZwgma h_ H$h gH$Vo h¢ {H$ df© 2003 _| _m°ZgyZ
gm_mÝ` Ho$ ZOXrH$ Wm, O~{H$ df© 2002 _| ~‹S>m gyIm n‹S>m Wm$& {d{XV hmo {H$
df© 2002 _| gm_mÝ` go 20% H$_ ~agmV hþB© Wr$&
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ApIc ^maVr` J«rî_-_m°ZgyZr dfm© (AmB© Eg E_ Ama) _| A§Va-dm{f©H$
n[adV©ZercVm

Ü`mZ XoZo `mo½` ~mV h¡ {H$ _m°ZgyZ H$s Vrd«Vm ha gmc EH$ g_mZ Zht hmoVr
h¡$& {H$gr df© `h _O~yV hmoVr h¡ Vmo {H$gr df© H$_Omoa$& O¡gm {H$ D$na {X`m J`m
h¡, ^maVdf© _| _m°ZgyZ _m¡g_ Ho$ Xm¡amZ Am¡gV dfm© 88 go._r. hmoVr h¡$& ^maVr` J«rî_
_m°ZgyZr dfm© H$m _mZH$ {dMcZ (Standard Deviation) 10% h¡$& {H$Ýht dfm] _|
J§̂ ra gyIm n‹S>Vm h¡ Vmo {H$Ýht dfm] _| A{V[aº$ dfm© hmoVr h¡$& `h emoY H$m {df`
h¡ {H$ ào{jV A§Va-dm{f©H$ n[adV©ZercVm H$m g§~§Y dmñVd _| {H$ggo h¡?

EZgmo-AmB© Eg E_ Ama (EnSO-ISMR) _| g§~§Y
`h nm`m J`m h¡ {H$ H$m\$s Hw$N> gyIo Ho$ gmc Ec-ZrZmo (El-Nino) H$s KQ>Zm

go g§~§{YV hmoVo h¢ VWm Hw$N> A{V[aº$ dfm© dmco gmc cm-ZrZm (La-Nina) Ho$ gmW
Ow‹S>o hmoVo h¢$& EZgmo Am¡a AmB© Eg E_ Ama Ho$ ~rM gh-g§~§Y JwUm§H$ cJ^J -0.53

nm`m OmVm h¡$& XaAgc, EZgmo H$s KQ>Zm dm°H$a n[ag§MaU H$mo §̂J H$a XoVr h¡ Am¡a
~Xco _| h¡S>cr goc _| ~Xcmd n¡Xm H$a XoVr h¡ {OgH$m _m°ZgyZ na à^md n‹S>Vm
h¡$& `hm± h_ ZrMo AmZo dmco AZŵ mJm| _| Ec-ZrZmo, cm-ZrZm VWm dm°H$a n[ag§MaU
Ho$ ~mao _| g§jon _| OmZH$mar àñVwV H$a|Jo$& Bg {~f` _| {dñV¥V OmZH$mar _m¡g_
{dkmZ Ho$ nmR>çnwñVH$m| go àmá H$s Om gH$Vr h¡$&

dm°H$a n[ag§MaU (Walker Circulation)

`hm§ h_ CÎma-X{jU {Xem _| Ajm§gm| Ho$ g_mZm§Va ~hZo dmcr Am¡gV dm ẁ Ho$
n[ag§MaU (zonally averaged circulation) na {dMma H$a aho h¢$& ŷ_Ü` aoIm
Ho$ ZOXrH$ h_ àem§V _hmgmJa Ho$ Xmo ^mJm| Ho$ D$na hdm Ho$ CÜd© J{V _| n`m©á
A§Va nmVo h¢$& n{ü_r àem§V _hmgmJa Ho$ D$na (BÊS>moZo{e`m Ho$ ZOXrH$) hdm H$m
EH$ Vrd« Amamoh nm`m OmVm h¡$& nydu àem§V _hmgmJa Ho$ D$na (A_arH$s VQ> Ho$
ZOXrH$) hdm H$m Adamoh nm`m OmVm h¡$& Š`m `h nyd©-n{ü_ {Xem _| hdm Ho$
n[ag§MaU H$mo Xem©Vm h¡? CÎma h¡, hm±$& `hr nyd©-n{ü_ n[ag§MaU ga {Jë~Q>© dm°H$a
({OÝhm|Zo BgH$s ImoO H$s Wr) Ho$ Zm_ na dm°H$a n[ag§MaU H$hcmVm h¡$& dm°H$a
n[ag§MaU H$mo h_ Am¡a ^r gmYmaU eãXm| _| {ZåZ{cpIV VarHo$ go g_P gH$Vo h¢$&

BÊS>moZo{e`m Ho$ g_wÐr VQ> go XÿañW n{ü_r àem§V _hmgmJa Ho$ joÌm| na hdm
H$s {Xem Amamohr hmoVr h¡$& A_arH$s g_wÐr VQ> go XÿañW àem§V _hmgmJa Ho$ joÌm|
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na hdm H$s {Xem Adamohr hmoVr h¡$& ŷ_Ü` aoIm Ho$ nmg go VWm CgHo$ g_mZm§Va
~hZo dmcr hdm Ho$ Bg n[ag§MaU H$mo dm°H$a n[ag§MaU H$hm OmVm h¡$&

g_wÐ-gVh H$m VmnH«$_ (Sea Surface Temperature) AWdm Eg Eg Q>r Am¡a
dfm© _| g§~§Y

`h nm`m OmVm h¡ {H$ n{ü_r àem§V _hmgmJa (BÊS>moZo{e`Z VQ>) Ho$ joÌm| na
g_wÐ-gVh Ho$ VmnH«$_ CƒVa VWm nydu àem§V _hmgmJa (A_arH$s VQ>) Ho$ joÌm|
na H$_Va hmoVo h¢$& ò Cƒ Am¡a {ZåZ VmnH«$_ H«$_e… Cƒ dfm©/hdm H$s Amamohr {Xem
VWm H$_ dfm©/hdm H$s Adamohr {Xem Ho$ gmW g{Þn{VV H$aVo h¢$& `h Ü`mZ XoZo `mo½`
~mV h¡ {H$ g_wÐ-gVh Ho$ VmnH«$_ dfm© Ed§ hdm Ho$ CÜdm©Ya J{V Ed§ {Xem H$mo H¡$go
à^m{dV H$aVo h¢? Bg{cE h_ Eg Eg Q>r Am¡a dfm© Ho$ ~rM g§~§Ym| H$s Om§M H$aVo
h¢$& Om§M H$aZo na h_ nmVo h¢ {H$:

1. `{X Eg Eg Q>r 27ºC Ho$ ZrMo hmoVr h¡ Vmo dfm© H$_ hmoVr h¡ Am¡a `h
Yrao-Yrao ~‹T>Vr h¡$&

2. `{X Eg Eg Q>r 27ºC Ho$ D$na hmoVr h¡ Vmo dfm© _| Vrd« ~‹T>moVar hmoVr
h¡$&

3. h_ Am_ Vm¡a na `h nmVo h¢ {H$ Eg Eg Q>r Ho$dc 27ºC Ho$ D$na hmoZo
na hr g§J{R>V g§dhZ nmo{fV hmoVm h¡$&

4. n{ü_r àem§V _hmgmJa _| Eg Eg Q>r 27ºC Ho$ n`m©á D$na hmoVm h¡,
O~{H$ nydu àem§V _hmgmJa _| `h Bg gr_maoIm Ho$ ZrMo hmoVm h¡$&

5. A~ àý `h CR>Vm h¡ {H$ H$m¡Z gm Eogm H$maH$ h¡ Omo Bg g§aMZm H$mo OÝ_
XoVm h¡? Vmo BgH$m CÎma `h h¡ {H$ `h EH$ ẁp½_V àUmcr Ho$ ê$n _|
_hmgmJa Am¡a dm ẁ_§S>c Ho$ ì`dhma go g§~§{YV hmoVm h¡$&

dm°H$a n[ag§MaU… EH$ ẁp½_V _m¡g_r àUmcr
dm°H$a n[ag§MaU dm ẁ_ÊS>c _| K{Q>V hmoZo dmcr {d{^Þ _m¡g_r àUm{c`m| Ho$

ẁ½_Z H$m n[aUm_ hmoVm h¡$& BgHo$ n{ü_r N>moa AWm©V BÊS>moZo{e`mB© g_wÐr VQ> go Xÿa
àem§V _hmgmJa H$s gVh na Ocam{e BH$Æ>m hmoZo cJVr h¡$& Bg H$maU dhm§
W_m}ŠcmBZ Jham hmo OmVm h¡$& `hm± `h ~VmZm Amdí`H$ h¡ {H$ dmñVd _| W_m}ŠcmBZ
h¡ Š`m? Vmo W_m}ŠcmBZ g_wÐ Ho$ A§Xa EH$ Eogm A§Vamn¥ð> AWdm {dpÀN>ÞVm-gVh
(Discontinuity surface) h¡ {OgHo$ Ama-nma Oc Ho$ KZËd Ed§ VmnH«$_ _| Vrd«
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n[adV©Z nm`m OmVm h¡$& Bg_| D$na Ho$ Vc _| J_© Oc VWm ZrMo Ho$ Vc _| R>§T>m
Oc hmoVm h¡$& `hm± gVhr hdmE± Am_ Vm¡a no n{ü_ H$s Amoa ~hVr h¢$& AWm©V, hdmE±
nydm©B© hmoVr h¢ `m `m| H$h gH$Vo h¢ {H$ ò nydu Q´>oS> hdmE± hmoVr h¢$& àem§V _hmgmJa
_| noê$ VQ> Ho$ ZOXrH$ hdmE± CÎma H$s Amoa ~hVr h¢ {Og H$maU EH$ ~o{gZ Ho$ nydu
N>moa na AndoqcJ hmoVr h¡ VWm ŷ_Ü` aoIm Ho$ gmW-gmW nydm©B© hdm ~hVr h¡$& Ü`mZ
X| {H$ AndoqcJ Eogr g_wÐr KQ>Zm h¡ {Og_| hdm Ho$ H$maU g_wÐ Ho$ {ZMco Vc H$m
KZm Am¡a R>§T>m Oc D$na Ho$ Vc _| Am OmVm h¡ VWm D$na Ho$ VwëZmË_H$ ê$n go
J_© Oc H$mo {dñWm{nV H$a XoVm h¡$& D$namoº$ KQ>ZmAm| Ho$ H$maU W_m}ŠcmBZ {N>N>cm
hmo OmVm h¡$&

O~ W_m}ŠcmBZ H$s JhamB© A{YH$ hmoVr h¡ V~ AndoqcJ hmoZo Ho$ ~mdOyX g_wÐ
Ho$ {ZMco Vc go Am`m hþAm R>§T>m Oc Eg Eg Q>r H$mo à^m{dV Zht H$a nmVm h¡$&
na, O~ W_m}ŠcmBZ H$s JhamB© H$_ hmoVr h¡ `m `m| H$h| {H$ W_m}ŠcmBZ {N>N>cm hmoVm
h¡ V~ g_wÐ Ho$ {ZMco Vc go Am`m hþAm R>§T>m Oc Eg Eg Q>r H$mo à^m{dV H$aVm
h¡ Am¡a Eg Eg Q>r H$_ hmo OmVm h¡$& Eogr n[apñW{V g§dhZ H$mo ~ZmE aIZo AWdm
nmofU H$aZo _| Ag_W© hmo OmVr h¡$& n[aUm_ñdê$n, g§jon _| H$h| Vmo, n{ü_r N>moa
na {ZåZXm~ Ed§ nydu N>moa na Cƒ-Xm~ {dH${gV hmo OmVm h¡$& n{ü_r N>moa na
{ZåZXm~ hmoZo Ho$ H$maU dhm± hdmE± D$na CR>Vr h¢, D$nar Vc _| nya~ H$s Amoa ~‹T>Vr
h¢ VWm nydu N>moa na AmH$a Adamohr hmo OmVr h¢$& Bgo hr h_ dm°H$a n[ag§MaU H$hVo
h¢$& dm°H$a n[ag§MaU H$s Vrd«Vm H$mo h_ Vm{hVr Am¡a S>m{d©Z ñWmZm| Ho$ ~rM gVhr
dm ỳ_§S>cr` Xm~ {dg§J{V`m| Ho$ A§Va go _mnVo h¢$& Bg _mÌmË_H$ _mZ H$mo X{jUr
XmocZ gyMH$m§H$ `m Eg Amo AmB© (Southern Oscillation Index, or SOI) H$hVo
h¢$&

Ec ZrZmo, cm-ZrZm Am¡a Eg Amo AmB©
Eg Amo AmB© H$s JUZm H$aZo Ho$ {cE ZrMo gyÌ {X`m Om ahm h¡$&

Eg Amo AmB© (SOI) = 10

`hm± Pdiff Vm{hVr Am¡a S>m{d©Z ñWmZm| Ho$ gVhr dm ẁ_§S>cr` Xm~ Ho$ ~rM A§Va
h¡, Pdiffav A^rï> _{hZo H$m cå~r Ad{Y Ho$ Xm~m§Va H$m Am¡gV VWm α Pdiff Xm~m§Va
Ho$ H$mc-loUr H$m _mZH$ {dMcZ h¡$&

Pdiff - Pdiffav

α Pdiff
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Eg Amo AmB© H$m YZmË_H$ _mZ _O~yV dm°H$a n[ag§MaU VWm F$UmË_H$ _mZ
H$_Omoa dm°H$a n[ag§MaU H$mo gy{MV H$aVm h¡$& `h AY© Amd{YH$ hmoVm h¡$& H$^r
dm°H$a n[ag§MaU ~hþV _O~yV Vmo H$^r H$_Omoa nm`m OmVm h¡$& F$UmË_H$ Eg Amo
AmB© Ec-ZrZmo H$s KQ>Zm Ho$ gmW VWm YZmË_H$ Eg Amo AmB© cm-ZrZm H$s KQ>Zm
Ho$ gmW nm`m OmVm h¡$& gdmc n¡Xm hmoVm h¡ {H$ dm°H$a n[ag§MaU H$_Omoa Š`m| hmoVm
h¡? BgH$m CÎma h_ Ty>±T>Zo H$s H$mo{ee H$a|Jo$&

{H$Ýht gmcm| _| nydu Q´>oS> hdmE± H$_Omoa hmoVr h¢$& BgH$mo g_PmZo Ho$ {cE H$B©
{gÕm§V {X ò J ò h¢$& CZ_| go EH$ Omo ~hþV àM{cV Ed§ à~c {gÕm§V h¡ dmo ò h¡
{H$ n{ü_r hdm H$m ~m¡N>ma `m `m| H$h| {H$ _O~yV Pm|H$m hmoVm h¡ {OgHo$ H$maU A§Vam-
_m¡g_r n¡_mZo na dfm©-J{V{d{Y hmoVr h¡$& nydm©B© Ho$ H$_Omoa hmoZo go AndoqcJ H$_
hmoVm h¡ Am¡a W_m}ŠcmBZ H|$Ðr` Am¡a nydu àem§V _hmgmJa na Jham OmVm h¡$& D$namoº$
XmoZm| joÌ J_© hmo OmVo h¢ Am¡a Bg Vah g§dhZ nmo{fV hmoVm ahVm h¡$&

H|$Ðr` àem§V _hmgmJa _| Eg Eg Q>r _| ~hþV CVma-M‹T>md nm`m OmVm h¡$& Ec-
ZrZmo df© _| H|$Ðr` Ed§ nydu àem§V _hmgmJa Ho$ D$na cm-ZrZm df© H$s VwcZm _|
A{YH$ dfm© hmoVr h¡$& Ho$dc B© EZ Eg Amo g^r gyIo H$m H$maU Zht hmoVm$& Vmo Am¡a
Xÿgao H$m¡Z go H$maH$ hmoVo h¢? BgH$s MMm© h_ AmJo H$a|Jo$&

qhX _hmgmJa Xÿag§̀ moOZ (Indian Ocean Teleconnection)

qhX _hmgmJa _| ^r Eg Eg Q>r _| CVma-M‹T>md XoIm J`m h¡$& Hw$N> Ad{Y`m|
_| qhX _hmgmJa H$m n{ü_r N>moa J_© hmo OmVm h¡ Vmo H$^r-H$^r nydu N>moa$& Bg pñW{V
H$mo qhX _hmgmJa H$s {ÛY«wdr` pñW{V H$hm OmVm h¡$& qhX _hmgmJa Ho$ D$na O~
n{ü_r ^mJm| na CƒVa g§dhZ hmoVm h¡ Vmo n{ü_r joÌm| Ho$ D$na ~mXc ~ZVo h¢ Am¡a
O~ nydu ^mJm| na CƒVa g§dhZ hmoVm h¡ Vmo nydu joÌm| na ~mXc ~ZVo h¢$& Bg Vah
h_ H$h gH$Vo h¢ {H$ ~mXc ~ZZo H$s KQ>Zm _| n[apñW{V-OÝ` XmocZ hmoVm h¡$& Bg
KQ>Zm H$mo ŷ_Ü`aoIr` qhX _hmgmJa XmocZ `m B©¹$sZy (Equatorial Indian

Ocean Oscillation - EQUINOO) ^r H$hm OmVm h¡$& B©¹$sZmo EH$ ẁp½_V KQ>Zm
h¡, co{H$Z ha B©¹$sZy H$s KQ>Zm EH$ {ÛY«wdr` KQ>Zm Ho$ gmW ẁp½_V Zht hmoVr h¡$&
YZmË_H$ B©¹$sZmo/{ÛY«wdr` AÀN>o ^maVr` _m°ZgyZ Ho$ {cE AZwHy$c hmoVm h¡, O~{H$
F$UmË_H$ B©¹$sZmo à{VHy$c hmoVm h¡$&
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gyIo Am¡a Xÿag§̀ moOZ (Droughts and Teleconnections)

_m°ZgyZ H$s A{YH$m§e Ma_ KQ>ZmAm| H$s `m Vmo EZgmo KQ>Zm `m B©¹$sZy KQ>Zm
Ho$ Ûmam ì`m»`m H$s Om gH$Vr h¡$& df© 2002 _| Ma_ gyIm n‹S>m Wm$& Cg df© EZgmo
Am¡a B©¹$sZy XmoZm| hr à{VHy$c Wo$& df© 1997 _| EZgmo à{VHy$c Wm, na B©¹$sZy
AZwHy$c$& Cg df© dfm© gm_mÝ` Ho$ ZOXrH$ ahm$& df© 1994 _| EZgmo gm_mÝ` Ho$
ZOXrH$ Wm VWm B©¹$sZy AZwHy$c$& Cg df© A{V[aº$ (Excess) dfm© hþB©$& gyIm/
gm_mÝ` ~m[ae VWm EZgmo AWdm B©¹$sZy H$s KQ>ZmAm| _| Ow‹S>md Ho$ gQ>rH$ {H«$`m{d{Y
H$s nyar OmZH$mar A^r VH$ Zht h¡$& `h A^r ^r EH$ JhZ emoY H$m {df` h¡$&

{MÌ 1.5: _m°ZgyZ {_eZ Ho$ VhV {dH${gV {H$ ò J ò J{VH$s nydm©Zw_mZ H$m T>m±Mm

h_ _m°ZgyZ H$s ^{dî`dmUr H¡$go H$aVo h¢?
Vac`m§{ÌH$s Am¡a D$î_mJ{VH$s Ho$ {Z`_m| na AmYm[aV J{VH$s AZwH$ma (Dy-

namical Models) _m¡g_ Am¡a Ocdm ẁ H$s ^{dî`dmUr Ho$ {cE ì`mnH$ ê$n go
Cn`moJ _| cmE OmVo h¢ ({MÌ 1.5)$& J{VH$s AZwH$ma Eogo AZwH$ma h¢ {Og_|
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dm ỳ_§S>c, ŷ{_ Am¡a _hmgmJa AÝ`moÝ`{H«$`mË_H$ ê$n _| gmW-gmW {dH${gV hmoVo
h¢$& EH$ _m¡g_r nydm©Zw_mZ Ho$ {cE XrK©H$m{cH$ ñ_¥{V A{Zdm ©̀ ê$n go _hmgmJa go
AmVr h¡$& J{VH$s AZwH$mam| Ho$ Ûmam _m¡g_r nydm©Zw_mZ OmZZo Ho$ {cE àma§{^H$ pñW{V`m|
H$mo ghr VarHo$ go V¡̀ ma H$aZm EH$ ~hþV hr _hËdnyU© H$m_ h¡$& `h H$m_ AZwH$mam|
_| So>Q>m AmË_gmVH$aU (Data Assimilation) VH$ZrH$ H$m Cn`moJ H$aHo$ {H$`m OmVm
h¡$& dV©_mZ _|, ^maV _| _m°ZgyZ H$m n[aMmcZ _m¡g_r nydm©Zw_mZ (Operational

Monsoon Forecast) ẁp½_V J{VH$s AZwH$mam| H$m Cn`moJ H$aHo$ hmo ahm h¡$& ò
AZwH$ma n¥Ïdr {dkmZ _§Ìmc` (Ministry of Earth Sciences, MoES), ^maV
gaH$ma, Ho$ _m°ZgyZ {_eZ H$m ©̀H«$_ Ho$ VhV {dH${gV {H$E JE h¢$& _m°ZgyZ nydm©Zw_mZ
Ho$ {cE _m°ZgyZ {_eZ H$m ©̀H«$_ Ho$ VhV {dH${gV {H$E JE J{VH$s AZwH$ma g§̂ dV…
dV©_mZ _| g~go AÀN>o Ed§ Hw$ec AZwH$ma h¢$& _m¡g_r nydm©Zw_mZ Ho$ {cE gm§p»`H$s`
AZwH$mam| H$m ^r Cn`moJ {H$`m OmVm h¡$&

^maV _m¡g_ {dkmZ {d^mJ H$m _m¡g_ nydm©Zw_mZ
^maV _m¡g_ {dkmZ {d^mJ gm§p»`H$s` Ed§ J{VH$s XmoZm| AZwH$mam| Ho$ AmYma

na _m¡g_r nydm©Zw_mZ XoVm h¡$& nhco MaU H$m nydm©Zw_mZ _Ü` Aà¡c _| Omar {H$`m
OmVm h¡ VWm BgH$m ZdrZrH$aU _B© Ho$ A§V _| {H$`m OmVm h¡$& dmñVd _|, gm§p»`H$s`
AZwH$ma gm§p»`H$s` g_{ï> nydm©Zw_mZ AZwH$ma (Eg B© E\$ Eg) hmoVm h¡ {Og_|
{ZåZ{cpIV àmMcm| H$m Cn`moJ {H$`m OmVm h¡…

H«$_ àr{S>ŠQ>a Ad{Y
g§»`m

1 CÎma AQ>cm§{Q>H$ Ed§ CÎma àem§V _hmgmJam|
Ho$ ~rM g_wÐ-gVh VmnH«$_ àdUVm {Xgå~a + OZdar

2 ŷ_Ü`aoIr` X{jU qhX _hmgmJa
H$m Eg Eg Q>r \$adar

3 nydu E{e`m H$m Am¡gV g_wÐ-Vc Xm~ \$adar + _mM©

4 CÎma-n{ü_ ỳamon H$m ŷ-Vc dm ẁ VmnH«$_ OZdar

5 ŷ_Ü`aoIr` àem§V _hmgmJa Ho$
J_© Oc H$m Am`VZ \$adar + _mM©
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^maV _m¡g_ {dkmZ {d^mJ H$m 2020 H$m _m¡g_ nydm©Zw_mZ
^maV _m¡g_ {dkmZ {d^mJ Ho$ df© 2020 Ho$ nhco MaU Ho$ _m¡g_ nydm©Zw_mZ

Ho$ AZwgma Bg df© ^maVdf© Ho$ joÌm| na Am¡gV dfm© 100% AWm©V cJ^J 88

go._r. hmoZo H$s g§̂ mdZm h¡$& nydm©Zw_mZ Ìw{Q> 5% h¡$& g§̂ m{dV nydm©Zw_mZ H$s {dñV¥V
OmZH$mar dJm©dma ZrMo gmaUr _| {X`m J`m h¡$&

dJ© dfm© namg nydm©Zw_mZ Ocdm`w
(XrK©-Ad{Y àm{`H$Vm g§~§Yr
Am¡gV %) àm{`H$Vm

AnyU© < 90 9 16

gm_mÝ` go H$_ 90-96 20 17

gm_mÝ` 96-104 41 33

gm_mÝ` go A{YH$ 104-110 21 16

A{V[aº$ 110 9 17

Aà¡c Ho$ àma§{^H$ n[apñW{V na E_ E_-gr E\$ Eg AZwH$ma Ûmam nydm©Zw_mZ
OyZ go {gVå~a Ho$ ~rM ^maVdf© _| AÀN>r ~agmV hmoJr$& Ec-ZrZmo AÀN>m

_m°ZgyZ hmoZo Ho$ AZwHy$c h¡$& _m°ZgyZ _m¡g_ Ho$ Xm¡amZ AmB© Amo S>r F$UmË_H$ hmoJm$&

gmam§e
g§jon _| h_ ^maVr` _m°ZgyZ Ed§ dV©_mZ df© _| _m¡g_ nydm©Zw_mZ Ho$ ~mao _|

{ZåZ{cpIV ~mV| H$h gH$Vo h¢:
1. ^maVr` _m°ZgyZ d¡{œH$ Ocdm ẁ àUmcr H$m {hñgm h¡$& `h ^maVr` joÌm|

na AmB© Q>r gr OoS> H$m EH$ Vah go ~Xcm hþAm ê$n hmoVm h¡$&
2. EH$ hr _m¡g_ _| _m°ZgyZ J{V{d{Y _| H$m\$s CVma-M‹T>md nm`m OmVm h¡$&

H$^r _m°ZgyZ J{V{d{Y g{H«$` hmo OmVr h¡ Vmo H$^r {dam_ H$s pñW{V _|
Am OmVr h¡$&

3. _oK-n{Å>`m± CÎma H$s Amoa ~‹T>Vr ahVr h¢ Omo Bg joÌ Ho$ {cE A{ÛVr`
KQ>Zm h¡$&
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4. _m°ZgyZ J{V{d{Y _| gmc Xa gmc CVma-M‹T>md ^r {XImB© XoVm h¡$&
5. Ec-ZrZmo (àem§V _hmgmJa _|) VWm qhX _hmgmJa ^maVr` _m°ZgyZr dfm©

H$mo à^m{dV H$a gH$Vo h¢$&
6. _m°ZgyZ {_eZ H$m ©̀H«$_ Ho$ VhV ^maV _| J{VH$s nydm©Zw_mZ àUmcr

{dH${gV H$s JB© h¡ Omo {dœ Ho$ AÝ` Xoem| _| {dH${gV {H$ ò J ò g~go
AÀN>o nydm©Zw_mZ àUm{c`m| Ho$ VwcZr` h¡$& ^maV _| Bgr nydm©Zw_mZ àUmcr
H$m Cn`moJ H$aHo$ _m°ZgyZ nydm©Zw_mZ CËnÞ {H$`m Om ahm h¡$&

7. AZwH$mam| Ûmam àmá _m°ZgyZ nydm©Zw_mZ Ho$ AZwgma 2020 H$m _m°ZgyZ AÀN>m
hmoZm Mm{hE$&

8. Ec-ZrZmo H$s H$_ g§̂ mdZm h¡, EH$ F$UmÎ_H$ AmB© Amo S>r H$s ^r
^{dî`dmUr H$s J`r h¡$&

�
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CîUH${Q>~§Yr` MH«$dmV (Tropical Cyclone, TC) CîUH${Q>~§Ym| _| EH$ KyUu
{ZåZ-Xm~ àUmcr h¡ {Og_| A{YH$V_ pñWa ndZJ{V (Maximum Sustained

Wind, MSW) 34 Zm°Q²g (cJ^J 62 {H$._r. à{V K§Q>o `m A{YH$) VH$ nhþ§M OmVr
h¡ ({MÌ 2.1)$& Bg_| hdm MH«$dmV Ho$ H|$Ð Ho$ Mmam| Amoa CÎmar JmocmY© _| K‹S>r Ho$
{dnarV {Xem _| VWm X{jUr JmocmY© _| K‹S>r H$s {Xem _| KyU©Z H$aVr h¡$& MH«$dmV
300 go 500 {H$._r. à{V{XZ H$s J{V go AmJo ~‹T>Vm h¡$& BgH$m j¡{VO namg 150

go 800 {H$._r. VH$ hmoVm h¡$&
AZwHy$c n`m©daUr` n[apñW{V`m| _| nhco go {dÚ_mZ EH$ {ZåZ Xm~ H$m joÌ

nhco EH$ AdXm~ (Depression) (A{YH$V_ pñWa ndZJ{V: 17 Zm°Q²g `m Cggo
A{YH$) Ho$ ê$n _| {dH${gV hmoVm h¡ Omo ~mX _| Vrd« hmoH$a CîUH${Q>~§Yr` MH«$dmV
(A{YH$V_ pñWa ndZJ{V: 34 Zm°Q²g `m A{YH$), àM§S> CîUH${Q>~§Yr` MH«$dmV
(A{YH$V_ pñWa ndZJ{V: 48 Zm°Q²g `m A{YH$) `m AË`{YH$ àM§S> CîUH${Q>~§Yr`
MH«$dmV (A{YH$V_ pñWa ndZJ{V: 64 Zm°Q²g `m A{YH$) _| n[ad{V©V hmo OmVm h¡$&
CÎmar qhX _hmgmJa (North Indian Ocean, NIO) _| CîUH${Q>~§Yr` MH«$dmV H$m
dm{f©H$ ~ma§~maVm {dVaU {Û~hþcH$ hmoVm h¡ {Og_| àmW{_H$ {eIa Zd§~a _| Am¡a
{ÛVr`H$ {eIa _B© _| AmVm h¡$& `hm± EH$ df© Ho$ Xm¡amZ Am¡gVZ cJ^J 11 MH«$dmVr
{djmô  (CD) {dH${gV hmoVo h¢, {Og_| ~§Jmc H$s Im‹S>r (Bay of Bengal, BoB)

_| 9 Am¡a Aa~ gmJa (Arabian Sea, AS) _| 2 MH«$dmV {dH${gV hmoVo h¢$& BZ_|

2. MH«$dmV: _w»` ~mV|, J{VH$s Am¡a nydm©Zw_mZ

S>m°. _¥Ë ẁ§O` _hmnmÌ
_hm{ZXoeH$, ^maV _m¡g_ {dkmZ {d^mJ
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go cJ^J nm±M CîUH${Q>~§Yr` MH«$dmV (4 ~§Jmc H$s Im‹S>r _| Am¡a 1 Aa~ gmJa
_|), 3 àM§S> CîUH${Q>~§Yr` MH«$dmV (2 ~§Jmc H$s Im‹S>r _| Am¡a 1 Aa~ gmJa
_|) Am¡a 1-2 AË`{YH$ àM§S> CîUH${Q>~§Yr` MH«$dmV Ho$ ê$n _| {dH${gV hmoVo h¢$&
ò MH«$dmV d¡{œH$ MH«$dmVm| H$s g§»`m Ho$ cJ^J 7 à{VeV h¢$&

CÎma AQ>cm§{Q>H$, X{jU àem§V _hmgmJa Am¡a CÎma-n{ü_ àem§V _hmgmJa H$s
hr ^m±{V, CîUH${Q>~§Yr` CîU CÎma qhX _hmgmJa {dZmeH$mar MH«$dmVm| H$m CËn{Îm-
ñWc h¡$& n{ü_ ~§Jmc, Amo{S>em, Am§Y« àXoe Am¡a V{_cZmSw> Ho$ nydu VQ>r` joÌm|
Ho$ {ZåZñW BcmH$m| H$mo BZ AË`{YH$ àM§S> CîUH${Q>~§Yr` MH«$dmVm| H$s _ma PocZr
n‹S>Vr h¡$& Bgr àH$ma, ^maV Ho$ n{ü_r VQ>r` joÌ, _hmamï´>, JwOamV, H$Zm©Q>H$ Am¡a
Ho$ac, ^r CîUH${Q>~§Yr` MH«$dmVm| go à^m{dV hmoVo h¢$& Eo{Vhm{gH$ ê$n go, ~§Jmc
H$s Im‹S>r _| TCs Ho$ H$maU EH$ hOma go VrZ gm¡ hOma VH$ _Zwî`m| H$s _¥Ë ẁ hþB©
h¡$& CîUH${Q>~§Yr` MH«$dmVm| Ho$ {df` _| Hw$N> _hËdnyU© VÏ` ZrMo {XE JE h¢-

� df© 1970-2019 Ho$ Xm¡amZ 33% Oc_m¡g_ AmnXmE§ TCs Ho$ H$maU hþBª$&
� VrZ KQ>ZmAm| _| go EH$ KQ>Zm {Oggo {dœ _| A{YH$m§e cmoJm| H$s OmZ|

J`r CîUH${Q>~§Yr` MH«$dmV h¡$&
� df© 1970-2019 Ho$ Xm¡amZ {dœ _| gdm©{YH$ Am{W©H$ ZwH$gmZ H$aZo dmcr

Xg AmnXmAm| _| go gmV TCs h¢$&
� {dœ _m¡g_ g§JR>Z Ho$ CZ 85 gXñ`m|, Omo TCs go à^m{dV hmoVo h¢, Ho$

{cE `h _hËdnyU© {df` h¡$&
� TC Ho$ H$maU 1970 _| ~m§½cmXoe _| 300,000 cmoJm| Ho$ _aZo H$s KQ>Zm

AmO ^r {nN>co nm§M XeH$m| H$s g~go ~‹S>r XþK©Q>Zm Ho$ ê$n _| A§{H$V h¡$&
� MH«$dmV H$s {ZJamZr, nydm©Zw_mZ Am¡a MoVmdZr godmE§ àMmcZmË_H$ godmAm|

_| g^r CncãY AmYw{ZH$ VH$ZrH$m| Ho$ AZwà`moJ H$s ~mV H$aVr h¢$&
� TC H$m j¡{VO {dñVma 100 {H$._r. go coH$a 500 {H$._r. VH$ hmoVm h¡$&

Bg j¡{VO {dñVma Ho$ H|$Ð dmco joÌ H$mo A{j (Eye) H$hVo h¢ (ZrMo Ho$
{MÌ _| Xem©̀ m J`m h¡)$& Cg joÌ go ~mhar joÌ (Outer region) H$s Amoa
AmZo na nhco AmB©dm°c (Eyewall) H$m joÌ Am¡a {\$a ñnmBac ~¢S²g
(Spiral Bands) H$m joÌ n‹S>Vm h¡$&

� BgH$m D$Üdm©Ya {dñVma VrZ AcJ-AcJ naVm| Ho$ gmW cJ^J 15-18

{H$._r. hmoVm h¡, AWm©V (i) A§Vdm©h naV, (ii) _Ü` naV Am¡a (iii)

~{hdm©h naV$&
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� A§Vdm©h naV: H|$Ð H$s Amoa à~c MH«$dmVr àdmh Am¡a gVh go coH$a
cJ^J 3 {H$._r. H$s D$§MmB© VH$ {dñVma TC H$m ì`mg A§Vdm©h naV _|
g_mZ ahVm h¡$& `h H$moa (Core) Ho$ g_rn g_{_V VWm ~mha H$s Amoa
Ag_{_V hmoVm h¡$& à~cV_ A§Vdm©h gVh go coH$a 1 {H$._r. H$s D$§MmB©
VH$ hmoVm h¡$&

� _Ü` naV: jrU A§Vdm©h VWm 3 {H$._r. go coH$a 7.6 {H$._r. H$s D$§MmB©
VH$ {dñVma; ì`mg D$§MmB© Ho$ gmW KQ>Vm OmVm h¡$&

� ~{hdm©h naV: `h 7.6 {H$._r. H$s D$§MmB© Ho$ D$na hmoVr h¡$& A{YH$V_
~{hdm©h 12 {H$._r. H$s D$§MmB© na hmoVm h¡$& àdmh H$moa Ho$ nmg MH«$dmVr
qH$Vw AmJo ~mha H$s Amoa à{VMH«$dmVr hmoVm h¡$& ì`mg N>moQ>m hmoVm h¡ Am¡a
12 {H$._r. D$§MmB© na cJ^J 1º Ajm§e Xoem§Va hmoVm h¡$&

CîUH${Q>~§Yr` MH«$dmV Ho$ à^mdr à~§YZ Ho$ {cE ZdrZV_ VH$ZrH$ na
AmYm[aV nyd© MoVmdZr Ho$ g^r KQ>H$m| H$mo cJmVma AÚVZ H$aZm _hËdnyU© h¡$&
MH«$dmV AmnXmAm| _| H$_r H$B© H$maH$m| na {Z ©̂a H$aVr h¡ {Og_| IVam| H$m {dûcofU,
gŵ oÚVm {dûcofU Am¡a V¡̀ m[a`m± d `moOZm, nyd© MoVmdZr, amoH$Wm_ Am¡a e_Z em{_c
h¢$& X{jU E{e`mB© joÌ H$s gm_m{OH$-Am{W©H$ pñW{V`m| Ho$ H$maU Bg joÌ Ho$ {cE

{MÌ 2.1: CîUH${Q>~§Yr` MH«$dmV
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nyd© MoVmdZr EH$ à_wI KQ>H$ h¡$& nyd© MoVmdZr KQ>H$ _|, MH«$dmV H$s {ZJamZr Am¡a
nydm©Zw_mZ _| H$m¡ec, à^mdr MoVmdZr CËnmXm| H$m CËnmXZ Am¡a àgma, AmnmVH$mcrZ
CÎmaXm`r g§ñWmAm| Ho$ gmW g_Ýd` Am¡a gaH$mar nydm©Zw_mZm| Am¡a MoVmd{Z`m| H$s
{dœgZr`Vm Ho$ à{V OZ-AdYmaUm em{_c h¡$& hmc Ho$ dfm] _| MH«$dmVm| Ho$ H$maU
_mZd _¥Ë ẁ _| _hËdnyU© H$_r AmB© h¡$& BZ dfm] _| à{V MH«$dmV 100 go ^r H$_
cmoJm| H$s _¥Ë ẁ hþB© h¡ O~{H$ nhco Bgr àH$ma Ho$ MH«$dmVm| go _mZd _¥Ë ẁ hOmam| _|
hmoVr Wr, O¡go 1999 Ho$ Amo{S>em _hmMH«$dmV _| 10,000 cmoJm| H$s _¥Ë ẁ hþB© Wr$&

_mZd OrdZ H$s j{V H$mo H$_ H$aZo _| Omo Cn ẁ©º$ g\$cVm àmá hþB© h¡ `h
TC Ho$ {cE AmYw{ZH$ nyd© MoVmdZr àUmcr Ho$ CncãY hmoZo Ho$ H$maU h¡, {OgZo
AmH$pñ_H$ pñW{V`m| Ho$ Xm¡amZ MH«$dmV MoVmdZr H$s àmg§{JH$Vm Am¡a à^mdercVm
H$mo ~‹T>m {X`m h¡$& Cn ẁ©º$ CÔoí` {ZåZ{cpIV VarH$m| Ûmam nyam {H$`m J`m:

(i) àojU àUmcr H$m AmYw{ZH$sH$aU
(ii) MH«$dmV {dûcofU Am¡a nydm©Zw_mZ àUmcr H$m AmYw{ZH$sH$aU
(iii) MH«$dmV {ZJamZr Am¡a nydm©Zw_mZ Ho$ {cE _mZH$ àMmcZmË_H$ à{H«$`m

(SOP) H$m AÚVZrH$aU$&
(iv) {d{^Þ g§»`mË_H$ _m¡g_ nydm©Zw_mZ (NWP) à{Vê$nU H|$Ðm| Am¡a AmnXm

à~§YZ g§ñWmAm| Ho$ gmW g§ñWmJV à{H«$`m$&

� AmB© dm°b/dm°b ŠbmCS>: A{j Ho$
Amg nmg g§dhZr _oK$&

� A§Xa H$s Amoa Hw§$S>{bV gKZ
aoZ~¢S²>g$& CîUH${Q>~§Yr` MH«$dmV H$m
g~go IVaZmH$ ^mJ$&

� dm°b ŠbmCS> H$s Mm¡‹S>mB© bJ^J 20-
100 {H$._r. hmoVr h¡$&

� Bg joÌ _| A{YH$V_ Xm~ àdUVm,
A{YH$V_ Vmn_mZ àdUVm, g~go
^mar dfm© Am¡a g~go VoO hdmE§$&

� A{j: H|$Ðr` ^mJ A{j Ho$ ê$n _|
OmZm OmVm h¡$& A{j H$m ì`mg: 10
go 100 {H$._r.$&

� D$nar ñVa go {ZMbo ñVa H$s Amoa
dm ẁ Ho$ CVaZo go `h ~ZVm h¡$& BgH$s
{deofVm h¡ {H$ Bg joÌ _| hdm em§V
ahVr h¡, AmH$me gm\$ hmoVm h¡ Am¡a
Xm~ Ý ỳZV_ hmoVm h¡$&

� O~ A{j {H$gr joÌ go JwOaVr h¡ Vmo
dfm© H$m AMmZH$ hr g_mnZ hmo OmVm
h¡$&

� AmH$ma: JmobmH$ma `m AÊS>mH$ma,
{Z`{_V/{dg[aV, EH$b/Xmohar
A{j$&

� A{j H$m joÌ Amgnmg Ho$ joÌm| H$s
VwbZm _| J_© hmoVm h¡$&
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(v) MH«$dmVm| Ho$ ñWc àdoe na nydm©Zw_mZ àXe©Z n[a`moOZmE§ V¡̀ ma H$aZm$&
(vi) _yë` d{Y©V MoVmdZr CËnmXm| H$m CËnmXZ, àñVw{V Am¡a àgma$&
(vii) nydm©Zw_mZ Ho$ gË`mnZ Am¡a [anmoQ>© Ho$ _mÜ`_ go nydm©Zw_mZ Am¡a MoVmdZr _|

AmnXm à~§YH$m| VWm OZVm Ho$ {dœmg H$mo ~‹T>mZo Ho$ {cE H$X_ CR>mZm$&
(viii) à{ejU Ho$ _mÜ`_ go j_Vm _| d¥{Õ H$aZm$&
`hm±, Ocdm ẁ g§~§Yr nhcwAm|, ^maV Ho$ g§H$Q>-J«ñV hmoZo H$s AZwHy$c n[apñW{V

VWm CÎma qhX _hmgmJa _| TC Ho$ Ocdm ẁ n[adV©Z g§~§Yr nhcwAm| na EH$ g_rjm
àñVwV H$s JB© h¡$& gmW hr, ~§Jmc H$s Im‹S>r Am¡a Aa~ gmJa joÌ _| MH«$dmVm| H$s
{ZJamZr, nydm©Zw_mZ, BZH$s ^m¡{VH$ OmZH$mar Am¡a MoVmdZr godmAm| H$s ^r g_rjm H$s
JB© h¡ {Oggo ò nVm Mc nmEJm {H$ D$namoº$ {df`m| go g§~§{YV OmZH$mar _| Š`m
H$_r h¡ Am¡a ^{dî` _| BZgo g§~§{YV AÜ``Z H$m {df`-joÌ Š`m hmo gH$Vm h¡$&

^maV _m¡g_ {dkmZ {d^mJ H$m MH«$dmV MoVmdZr g§JR>Z
� ^maV _m¡g_ {dkmZ {d^mJ H$mo Xoe Ho$ {cE CÎma qhX _hmgmJa _| TCs H$s

{ZJamZr aIZo Am¡a MoVmdZr Omar H$aZo H$s {Oå_oXmar Xr JB© h¡$&
� A§Vaamï´>r` {Oå_oXmar:

� ^maV _m¡g_ {dkmZ {d^mJ, WMO ESCAP n¡Zc Ho$ VhV 13 Xoem|
(~m§½cmXoe, ^maV, _mcXrd, å`m§_ma, Amo_mZ, nm{H$ñVmZ, lrc§H$m,
WmB©c¢S>, `_Z, ỳEB©, gD$Xr Aa~, H$Va, B©amZ) H$mo CîUH${Q>~§Yr`
MH«$dmV nam_e© XoZo Ho$ {cE Ama. Eg. E_. gr. (RSMC) Ho$ ê$n _|
^r H$m ©̀ H$aVm h¡$&

� A§Vaamï´>r` ZmJ[aH$ CÈ>`Z Ho$ {cE CîUH${Q>~§Yr` MH«$dmV nam_e© H|$Ð
Ho$ ê$n _| H$m ©̀ H$aVm h¡$&

� NIO _| d¡{œH$ g_wÐr g§H$Q> ghm`Vm àUmcr (GMDSS) àXmZ H$aVm
h¡$&

MH«$dmV MoVmdZr Ho$ MaU
� MH«$dmV nyd© {ZJamZr (nrcm) - Bgo H¡${~ZoQ> g{Md Am¡a d[að> A{YH$m[a`m| H$mo

MH«$dmVr {djmô  Ho$ ~ZZo, BgHo$ CîUH${Q>~§Yr` MH«$dmV _| n[ad{V©V hmoZo H$s
j_Vm Am¡a VQ>r` BcmH$m| Ho$ à^m{dV hmoZo H$m g§Ho$V XoVo hþE Omar {H$`m OmVm
h¡$&
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� MH«$dmV AcQ>© (Zma§Jr) - Ano{jV à{VHy$c _m¡g_ H$s pñW{V H$m g§Ho$V XoVo
hþE Bgo H$_ go H$_ 48 K§Q>o nhco Omar {H$`m OmVm h¡$&

� MH«$dmV MoVmdZr (cmc) - CîUH${Q>~§Yr` MH«$dmV H$m ZdrZV_ ñWmZ, Vrd«Vm,
ñWc àdoe H$m g_` Am¡a ñWmZ, Vy\$mZ _hmo{_© (Storm Surge) H$s D$§MmB©,
Ano{jV ZwH$gmZ Ho$ àH$ma Am¡a H$ma©dmB© Ho$ gwPmd ~VmVo hþE Bgo H$_ go H$_
24 K§Q>o nhco Omar {H$`m OmVm h¡$&

� ñWc àdoe Ho$ ~mX H$m Ñ{ï>H$moU- Bgo VQ> go Q>H$amZo go cJ^J 12 K§Q>o nyd©
Am¡a MH«$dmVr à~c hdm Ho$ ~Zo ahZo VH$ Omar {H$`m OmVm h¡; VQ>r` joÌm| Ho$
Acmdm A§Xê$Zr {Ocm| Ho$ {Ocm{YH$m[a`m| H$mo ^r gy{MV {H$`m OmVm h¡$&

� A§V _| EH$ "S>r-dm{ZªJ' Omar H$s OmVr h¡ O~ CîUH${Q>~§Yr` MH«$dmV {ZåZXm~
Ho$ ê$n _| H$_Omoa n‹S> OmVm h¡$&

TC nydm©Zw_mZ
MH«$dmV nydm©Zw_mZ Ho$ {cE ^maV _m¡g_ {dkmZ {d^mJ {ZåZ{cpIV CnH$aUm|

H$m Cn`moJ H$aVm h¡…
gm§p»`H$s` VH$ZrH$ - EZmcm°J, O‹S>Vm, Ocdm ẁ {dkmZ
{gZm°pßQ>H$ VH$ZrH$
à`moJ{gÕ VH$ZrH$
CnJ«h VH$ZrH$
aS>ma VH$ZrH$
NWP _m°S>c
� {d{eï> _m°S>c (d¡{œH$ Am¡a joÌr`)
� IMD GFS (T1534), NCUM, ARP (Meteo France), ECMWF,

JMA, UKMO, NCEP, WRF (IMD), HWRF (IMD)- POM,

UM-R

� CîUH${Q>~§Yr` MH«$dmV _m°S>çyc (TCM) na AmYm[aV MME (IMD)

Am¡a MME

� EPS (Q>H$amZo H$s g§̂ mdZm, ñWmZ {d{eï> g§̂ mdZm)
^maV _m¡g_ {dkmZ {d^mJ TCs Ho$ IVao H$s gyMZm H$mo BgHo$ à^md n[aÑí`

Ho$ ê$n _| AmH$cZ H$a BgH$m nydm©Zw_mZ Xo ahm h¡$&
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MoVmdZr àgma V§Ì _| àJ{V
^maV _m¡g_ {dkmZ {d^mJ MoVmdZr àgma Ho$ {cE {ZåZ{cpIV CnH$aUm| H$m

Cn`moJ H$aVm h¡$&
� ^maV _m¡g_ {dkmZ {d^mJ Ho$ gKZ _m¡g_ ZoQ>dH©$, H¥${f _m¡g_ ZoQ>dH©$,

^maVr` amï´>r` g_wÐr gyMZm H|$Ð (INCOIS) ZoQ>dH©$ Ho$ _mÜ`_ go
Q>ocr\$moZ, Q>ocr-\¡$Šg, _mo~mBc μ\$moZ (Eg.E_.Eg.)$&

� dr.EM.E\$. / EM.E\$.Ama.Q>r. / nw{cg dm`acog
� CnJ«h AmYm[aV MH«$dmV MoVmdZr àgma àUmcr
� d¡_m{ZH$s (Aeronautical) pñWa Xÿag§Mma ZoQ>dH©$
� d¡{œH$ Xÿag§Mma àUmcr (GTS)
� do~gmBQ>, MH«$dmV Ho$ {cE g_{n©V do~gmBQ>

(rsmcnewdelhi.imd.gov.in)
� ao{S>`mo Q>rdr, g_mMma nÌ ZoQ>dH©$ (E.E_., E\$.E_., gm_wXm{`H$ ao{S>`mo,

àmBdoQ> Q>r.dr.): àgma ^maVr Am¡a {ZOr àgmaUH$Vm©
� NAVTEX, B§Q>aZoQ> (B©-_oc), ftp
� GAMES Am¡a NAVIC

MoVmdZr àgma V§Ì H$s H${_`m± Am¡a AmJo H$s `moOZm
� A^r ^r CncãY àm¡Úmo{JH$s Am¡a BgHo$ Cn`moJ H$aZo H$s j_Vm _| A§Va h¡$&
� ~ohVa nydm©Zw_mZ Ho$ {cE Amdí`H$ d¡km{ZH$ OmZH$mar H$s H$_r h¡ {Og_|

{ZåZ{cpIV em{_c h¢-
� MH«$dmVm| H$s {dñV¥V g§aMZm Am¡a J{VH$s
� MH«$dmV, _hmgmJa Am¡a Amgnmg Ho$ n`m©daU Ho$ ~rM AÝ`moÝ`{H«$`m
� ~mXcm| _| Am§V[aH$, ^m¡{VH$ Am¡a J{VH$s à{H«$`mE§$&
� Cƒ ñWm{ZH$ {d ôXZ Ho$ gmW nydm©Zw_mZ Ho$ {cE àojUmË_H$ Am¡a à{Vê$nU

àUm{c`m| _| A§Va
� nydm©Zw_mZ H$m¡ec _| gwYma H$s A^r ^r Jw§OmBe h¡$&
� A§{V_ N>moa (VQ> Am¡a g_wÐ _|) VH$ g~go ôÚ g_yhm| Ho$ {cE MoVmdZr àgma

H$mo Am¡a A{YH$ gwYmam Om gH$Vm h¡$&
� Cn ẁ©º$ g^r H$m`m] Ho$ {cE n¥Ïdr {dkmZ _§Ìmc` AnZr `moOZm Am¡a aUZr{V

H$mo cJmVma CÞV H$a ahm h¡$&
� {nN>co MH«$dmVm| go cr JB© {ejm H$m Cn`moJ ^{dî` Ho$ {cE {H$`m OmEJm$&

�
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^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ, nwUo Ho$ n¥Ïdr àUmcr {dkmZ _|
Hw$ec OZ-e{º$ {dH$mg (Development of Skilled Manpower in Earth

System Sciences, DESK) n[a`moOZm Ûmam Am`mo{OV n¥Ïdr {dkmZ _§Ìmc`
do{~Zma l¥§Icm Ho$ EH$ ^mJ Ho$ ê$n _|, amï´>r` g_wÐ àm¡Úmo{JH$s g§ñWmZ
(am.g.àm¡.g§.) Ho$ {ZXoeH$, S>m°. E_.E. AmË_mZ§X Zo 8 _B©, 2020 ewH«$dma, H$mo
_hmgmJa- AmXmZ-àXmZ (N>mÌm| Am¡a gm_mÝ` lmoVmAm| Ho$ {cE gm_mÝ`
_hmgmJar` OmJê$H$Vm) {df` na EH$ dmVm© àñVwV H$s$& S>m°. E_.E. AmË_mZ§X
Zo ^maV _| Jhao g_wÐ àm¡Úmo{JH$s Ho$ joÌ _| AJ«Ur AZwg§YmZ H$m ©̀ {H$`m h¡$&
CÝhm|Zo _hmgmJa Ho$ D$na àojU Am¡a AÝVO©cr` àUmcr go g_~§{YV H$B©
ñdXoer n[a`moOZmAm| O¡go, AÝVO©cr` dmhZ H$m {dH$mg, ZE _hmgmJa
AdcmoH$Z àUmcr H$m {dH$mg Am¡a H$B© AÝ`, H$m {ZX}eZ {H$`m h¡$&

CÝhmoZ| AnZr dmVm© EH$ Eogo Ñ{ï>H$moU go Amaå^ H$s {Og_| do _hmgmJa
H$mo EH$ XmVm Am¡a J«hrVm Ho$ ê$n _| XoIVo h¢ ({MÌ 3.1)$& CÝhm|Zo _hmgmJa
H$s VwcZm _m± go H$s$& h_ g~ OmZVo h¢ {H$ EH$ _m± AnZo ~ƒo Ho$ Bg Xþ{Z`m
_| AmZo go nhco hr CgHo$ {cE g^r Amdí`H$ gm_J«r BH$Æ>m H$a coVr h¡ Am¡a
AnZo gånyU© OrdZ H$mc VH$ {Za§Va XoI^mc H$aVo hþE CgH$m ghmam ~Zr ahVr

3. _hmgmJa-AmXmZ-àXmZ (N>mÌm| Am¡a gm_mÝ`
lmoVmAm| Ho$ {cE gm_mÝ` _hmgmJar` OmJéH$Vm)

S>m°. E_. E. AmË_mZ§X
{ZXoeH$, amï´>r` g_wÐ àm¡Úmo{JH$s g§ñWmZ
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h¡$& O¡go EH$ _m± AnZo ~ƒo H$s g^r Oê$ar Amdí`H$VmAm| H$mo nyam H$aVr h¡,
R>rH$ Cgr àH$ma _hmgmJa ^r h_| do g^r Amdí`H$ ghm`Vm àXmZ H$aVo h¢
Omo h_| Bg J«h na ñdñW OrdZ OrZo Ho$ {cE Mm{hE$& _hmgmJa h_| gm§g
coZo Ho$ {cE Am°ŠgrOZ, AmZ§X coZo Ho$ {cE gwÝXa g_wÐ VQ> VWm cm^H$mar
Cn`moJ Ho$ {cE {d{^Þ ê$nm| _| D$Om© àXmZ H$aVo h¢ Am¡a ~Xco _| ò h_go
H$m~©Z S>mBAm°ŠgmBS> Am¡a àXÿfH$ coVo h¢$& AWm©V, h_ _hmgmJa H$mo Eogr dñVwE§
cm¡Q>mVo h¢ Omo h_mao {cE Vmo hm{ZH$maH$ h¢ hr, g_wÐ Ho$ {cE ^r R>rH$ Zht h¢$&
{\$a ^r, dh BÝh| ñdrH$ma H$aVm h¡, na A{ZÀN>m go$&

AnZr dmVm© Ho$ Xm¡amZ, CÝhm|Zo _hmgmJa go g§~§{YV ŷJmoc Ho$ {d{^Þ
nm[a^m{fH$ eãXm| H$m dU©Z {H$`m$& CÝhm|Zo EH$ Xoe Ho$ g_wÐ VQ> Ho$ {cE Hw$N>
joÌm{YH$ma joÌm| Ho$ ~mao _| ^r ~Vm`m O¡go- àmXo{eH$ gmJa (Territorial Sea,

TS), {d{eï> Am{W©H$ joÌ (Exclusive Economic Zone, EEZ), _hmÛrnr`
Ocgr_m (Continental Shelf, CS) Am{X$& àmXo{eH$ g_wÐ VQ>r` amÁ` H$s
AmYma aoIm go 12 g_wÐr _rc H$s gr_m VH$ \¡$cm hþAm hmoVm h¡ (1 Zm°{Q>H$c
_rc = 1.852 {H$._r. `m 1.1508 _rc)$& n¥Ïdr na ñWmZ H$mo Xem©Zo AWdm

{MÌ 3.1: ŷ{_joÌ VWm ObjoÌ Xem©Vm hþAm d¡{œH$ _mZ{MÌ
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Xÿar _mnZo Ho$ {cE H$mën{ZH$ Ajm§e Am¡a Xoem§Va aoImAm| H$m Cn`moJ {H$`m
OmVm h¡ {OÝh| {S>J«r, {_ZQ> Am¡a goH|$S> Ho$ ê$n _| ì`º$ {H$`m OmVm h¡$& {H$gr
^r Xoe Ho$ g_wÐr VQ> go Ajm§e Ho$ EH$ {_ZQ> H$s Xÿar H$mo EH$ Zm°{Q>H$c _rc
H$hm OmVm h¡ Am¡a Ajm§e H$m EH$ {S>J«r Am_ Vm¡a na 60 Zm°{Q>H$c _rc hmoVm
h¡$& {deof Am{W©H$ joÌ g_wÐ VQ> go 200 Zm°{Q>H$c _rc H$s Xÿar VH$ H$m joÌ
hmoVm h¡ Am¡a Bg joÌ _| CncãY g§gmYZm| H$m XmohZ g§~§{YV Xoe Ûmam {H$`m
Om gH$Vm h¡$& ^maV _| cJ^J 137 {_{c`Z dJ© {H$cmo_rQ>a H$m {deof Am{W©H$
joÌ (EEZ) h¡$& `h ha Xoe Ho$ {cE AcJ-AcJ hmoVm h¡$& \«$m§g _| BgH$m
joÌ\$c g~go A{YH$ h¡$& g_wÐ VQ> go g_wÐ H$s Amoa 310 _rc H$s Xÿar VH$
Ho$ joÌ H$mo _hmÛrnr` Ocgr_m g_Pm OmVm h¡$& _hmÛrnr` Ocgr_m _hmÛrn
H$m EH$ {hñgm hmoVm h¡ Omo {H$ AnojmH¥$V CWco nmZr Ho$ EH$ joÌ Ho$ ZrMo
Sy>~m hþAm hmoVm h¡ {Ogo EH$ eoë\$ gr (Shelf Sea) Ho$ ê$n _| ^r OmZm OmVm
h¡$&

AmJo CÝhm|Zo _hmgmJa Ho$ _hËd H$m C„oI {H$`m, {Og_| {ZåZ{cpIV q~Xþ
em{_c h¢:-
� gånyU© {dœ Ho$ Am°ŠgrOZ H$m 50% go A{YH$ ^mJ h_| _hmgmJa go àmá

hmoVm h¡$&
� `h dm ẁ_§S>c H$s VwcZm _| 50 JwZm A{YH$ H$m~©Z S>mBAm°ŠgmBS> g§J«hrV

H$aVm h¡$&
� `h d¡{œH$ ì`mnma Ho$ {cE OhmOm| Ho$ Cn`moJ hoVw `moJXmZ XoVm h¡$&
� `h ŷ_Ü` aoIm go Y«wdm| VH$ D$î_m nhþ§MmVm h¡ Ed§ _m¡g_ Am¡a Ocdm ẁ

H$mo {Z §̀{ÌV H$aVm h¡$&
� _hmgmJar` AW©ì`dñWm dm{UÁ`, n ©̀Q>Z, I{ZO, \$m_m© Am¡a agm`Z Am{X

O¡gr dñVwAm| Am¡a godmAm| Ho$ Ûmam ỳEg $ 2.5 {Q´>{c`Z H$m CËnmXZ
H$aVr h¡$&

� BZ g^r H$mo EH$ gmW Zrcr AW©ì`dñWm Ho$ ê$n _| OmZm OmVm h¡$&
(`m{Z, Omo Hw$N> ^r h_| _hmgmJa go àmá hmoVm h¡ dh ãcy BH$moZm°_r AWm©V
Zrcr AW©ì`dñWm Ho$ A§VJ©V AmVm h¡$&)
CÝhm|Zo _hmgmJa _| nmB© OmZo dmcr J¡a-ZdrH$aUr` D$Om©, ZdrH$aUr`

_hmgmJa D$Om©, I{ZO, ^moOZ (_Ëñ`), ewÕ Oc Am{X O¡gr ^maVr` g§gmYZ
j_VmAm| H$m ^r C„oI {H$`m$&
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n¥Ïdr {dkmZ _§Ìmc` (E_.Amo.B©.Eg.) Am¡a J¡a-ZdrH$aUr` D$Om© _§Ìmc`
(E_.EZ.Ama.B©.) Ho$ VhV amï´>r` ndZ D$Om© {_eZ H$m cú` 2025 VH$ 50

JrJmdm°Q> Am¡a 2047 VH$ 200 JrJmdm°Q> CËnmXZ j_Vm àmá H$aZm h¡$& Bg
H$m ©̀H«$_ Ho$ VhV, aS>ma H$m Cn`moJ H$aHo$ hdm H$s j_Vm H$mo _mnZm Amdí`H$
h¡, `hm§ aS>ma àH$me H$m Cn`moJ H$aHo$ g_wÐ Vc go 20 _rQ>a VH$ Ho$ CÞ`Z
H$mo _mn gH$Vm h¡$& h_ dV©_mZ _| BÝht àmMcm| H$mo _mn aho h¢$& EH$ ~ma `{X
_mnZo H$m H$m_ nyam hmo J`m Vmo E_.EZ.Ama.B©. AnVQ>r` ndZ ßcoQ>\$m_m] H$mo
ñWm{nV H$aZo Ho$ {cE Bgo EH$ ~¢H$-J«mø XñVmdoμO Ho$ ê$n _| ~oM gHo$Jm$& AmJo
CÝhm|Zo EH$ gac aoIm{MÌ H$s ghm`Vm go _hmgmJar` Vmn-D$Om© ê$nm§VaU Am¡a
{dÚwV² CËnmXZ Ho$ ~mao _| ~Vm`m$& CÝhm|Zo EH$ _m°S>c H$s ghm`Vm go XmocZ Oc
H$m°c_ (Oscillating Water Column) Va§J-D$Om© §̀Ì (Wave Energy

Device) Ho$ {gÕm§V H$mo g_Pm`m$& CÝhm|Zo A§S>_mZ AnVQ>r` joÌ _| amï´>r`
g_wÐ àm¡Úmo{JH$s g§ñWmZ Ûmam g_wÐr Ymam O{ZÌ (Marine Current Genera-

tor) Ho$ g\$c g§ñWmnZ Ho$ ~mao _| C„oI {H$`m$& CÝhm|Zo àmH¥${VH$ J¡g
hmBSó>Q²g H$s d¡{œH$ CnpñW{V Am¡a {dVaU, g_wÐ {dcdUrH$aU, _hmgmJar`
O¡d-nyd}jU- \$m_m© Am¡a agm`Z H$m _hËd Am{X O¡go {d{^Þ _hËdnyU© nhcwAm|
Ho$ ~mao _| ~Vm`m$&

CÝhm|Zo A§J«oOr Ho$ Q>oH$ (Take) eãX Ho$ ~mao _| dU©Z H$aVo hþE H$hm {H$
- "_hmgmJa amo ahm h¡'$& gmJa _mZd go dmñVd _| Omo dmng co ahm h¡ dh
~ohX XþIX h¡$& _mZd _hmgmJa H$mo àXÿfU Xo ahm h¡- 80% àXÿfU n¥Ïdr Ho$
Wc ^mJ _| hmoZo dmcr J{V{d{Y`m| go AmVm h¡, Am¡a g~go Iam~ ~mV `h
h¡ {H$ gmcmZm 8 {_{c`Z Q>Z ßcmpñQ>H$ An{eï> _hmgmJa _| Am ahm h¡ Omo
dÝ`Ord, _Ëñ` nmcZ Am¡a n ©̀Q>Z Ho$ {cE IVam n¡Xm H$aVm h¡$& h_ àXÿ{fV
g_wÐ go AmZo dmco g_wÐr ImÚ H$m godZ H$aVo h¢ Am¡a `h h_mao {cE H¢$ga
H$m H$maU ~ZVm h¡$& VmËn ©̀ `h h¡ {H$ `h namoj ê$n go B§gmZm| H$mo ^r ZwH$gmZ
nhþ§Mm ahm h¡$& d¡{œH$ VmnZ Ho$ H$maU n¥Ïdr Ho$ Wc ^mJ Ho$ gmW g_wÐ ^r
J_© hmo ahm h¡, gmW hr BgHo$ Oc H$s AåcVm ^r ~‹T> ahr h¡$& `h n[apñW{V
_y±Jm Ho$ {cE IVam n¡Xm H$a gH$Vr h¡$& g_wÐ na dm ẁ Xm~ ~‹T> ahm h¡ Am¡a
`h g_wÐ H$mo ZwH$gmZ nhþ§MmVm h¡$& Bg ~‹T>Vo dm ẁ Xm~ Ho$ {ZåZ{cpIV H$maU
h¢:-
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� cJ^J 30% _N>cr ñQ>m°H$ A{V-emo{fV h¢ Am¡a 60% nyar Vah go emo{fV
h¢$&

� gånyU© n ©̀Q>Z H$m 80% go A{YH$ ^mJ gmJa na AmYm[aV h¡$&
� Xþ{Z`m Ho$ 50% _y±Jo Am¡a 35% g_wÐr Kmg {dcwá hmo MwHo$ h¢$&
� qhX _hmgmJa _| CƒV_ d¥{Õ Ho$ gmW {nN>co 2 XeH$m| _| OhmO `mVm`mV

_| 3 JwZm d¥{Õ hþB© h¡$&
� df© 2100 VH$ g_wÐr Vmn_mZ _| 3 go 5 {S>J«r gopëg`g VH$ H$s d¥{Õ

g§̂ m{dV h¡$&
am.g.àm¡.g§. g_wÐ VQ> na aoV nmofU, g_wÐ VQ> H$m nwZéÕma, Am{X O¡gr

{d{^Þ J{V{d{Y`m§ H$a ahm h¡ Am¡a AnZo _hmgmJa go àXÿfU H$mo H$_ H$aZo
Ho$ {cE h_mam g§ñWmZ Jhar g_wÐ àm¡Úmo{JH$s, g_wÐ Üd{ZH$s, ~[aS> Am°ãOoŠQ>
g|{gH$ gmoZma Am{X O¡gr {d{^Þ àm¡Úmo{J{H$`m| na H$m ©̀ H$a ahm h¡$&

_hmgmJa H$mo h_ g^r Ho$ {cE EH$ ~ohVa ñWmZ ~ZmZo H$s Ñ{ï> go g§̀ wº$
amï´> Zo df© 2021-2030 Ho$ XeH$ H$mo gVV {dH$mg Ho$ {cE _hmgmJa {dkmZ
Ho$ ê$n _| {ZYm©[aV {H$`m h¡, {Og_| g^r _wÔm| H$mo gVV {dH$mg hoVw XeH$ Ho$
{gŠg {_eZ Ho$ ê$n _| XoIm OmEJm$&

CÝhm|Zo EH$ H$hmdV Ho$ gmW AnZr dmVm© g_má H$s-
Amn _hmgmJa H$s XoI^mc H$a| Am¡a _hmgmJa AmnH$s XoI^mc H$aoJm$&

�
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{ÌY«wd H$s n[aH$ënZm
Am_Vm¡a na h_ OmZVo h¢ {H$ n¥Ïdr na Xmo Y«wd hmoVo h¢ - CÎma Ed§ X{jU Y«wd$&

{h_m§H$_ÊS>cr` AÜ``Zm| H$s Ñ{ï> go {h_mc` H$mo Vrgam Y«wd _mZm OmVm h¡, Š`m|{H$
`hm§ na XmoZm| Y«wdm| AmH©${Q>H$ Ed§ A§Q>mH©${Q>H$ H$s Vah hr {h_mÀN>mXZ nm`m OmVm h¡$&
`h nm`m J`m h¡ {H$ d¡{œH$ VmnZ Ho$ H$maU BZ Y«wdm| Ho$ Vmn_mZ Xÿgao ñWmZm| H$s
VwcZm _| H$ht A{YH$ VoμOr go ~‹T>Vo h¢ Am¡a do nyao J«h H$s Ocdm ẁ H$mo à^m{dV H$aVo
h¢$& BZ joÌm| _| {dœ H$m gdm©{YH$ {h_ Am¡a ~\©$ g§M{`V h¡$& AV… Y«wdr` joÌm| H$m
AÜ``Z nwamVZH$mcrZ n[apñW{V`m| Ho$ ahñ`moÓmQ>Z, dV©_mZ H$mo ~ohVa g_PZo Am¡a
^{dî` H$m nydm©Zw_mZ cJmZo Ho$ {cE _hËdnyU© h¡$&

AmH©${Q>H$ H$s {d{eï>VmE§
AmH©${Q>H$ nyao CÎmar JmocmY© Ho$ _m¡g_ Am¡a Ocdm ẁ H$mo à^m{dV H$aVm h¡, Am¡a

erVc CÎmar joÌ eof J«h H$s Ocdm ẁ H$mo {Z §̀{ÌV H$aZo _| ghm`Vm H$aVm h¡$&
AmH©${Q>H$ _| ŷ̂ mJ go {Kao _hmgmJa h¢, {Og_| g_wÐr~\©$ V¡aVr ahVr h¡ ({MÌ 4.1)$&
`hm§ {h_MmXa go AmÀN>m{XV J«rZc¢S> h¡, {OgHo$ {nKcZo na g_wÐ H$m ñVa 7 _rQ>a
~‹T> gH$Vm h¡$& BgH$s AÝ` {deofVmAm| _| namerV n[apñW{V`m| _| h[aV J¥h J¡gm|
O¡go H$m~©ZS>mBAm°ŠgmBS> Am¡a _rWoZ J¡gm| H$m ómd, g_¥Õ O¡d {d{dYVm, Y«wdr`
^mcy, dmcag, XoeO g_yh, Vrd«Vm go n[ad{V©V hmoZo dmco joÌ Am{X em{_c h¢$&

4. ^maVr` AmH©${Q>H$ H$m ©̀H«$_

S>m°. E_. a{dM§ÐZ
{ZXoeH$, amï´>r` Y«wdr` Ed§ g_wÐ AZwg§YmZ H|$Ð, Jmodm
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AmH©${Q>H$ H$s àemg{ZH$ ì`dñWm
AmH©${Q>H$ J{V{d{Y`m| Ho$ g§MmcZ Ho$ {cE AmH©${Q>H$ n[afX (Arctic Council)

EH$ AJ«Ur A§Va-gaH$mar _§M h¡ Omo AmH©${Q>H$ _| gmW {_cH$a H$m_ H$aZo H$mo ~‹T>mdm
XoVm h¡$& Bg_| gXñ`m| H$m H$mZyZr Am~Õ Xm{`Ëd Zht h¡$& BgHo$ A§VJ©V 8 Xoe
gXñ`m| Ho$ ê$n _|, 6 ñWm`r à{V^mJr Ho$ ê$n _|, 13 n ©̀dojH$ Ho$ ê$n _| VWm 25

gaH$mar Am¡a J¡a gaH$mar g§JR>Z n ©̀dojH$m| Ho$ ê$n _| H$m ©̀ H$aVo h¢$& Hw$c 6

H$m`m©Ë_H$ g_yhm| _| n ©̀dojU, Am§H$‹S>m Am¡a gyMZm, AmH$cZ, Zr{V, gdm}Îm_
{H«$`mÝd`Z VWm A§Vam©ï´>r` gh`moJ gpå_{cV h¢$& ^maV H$mo AmH©${Q>H$ n[afX _|
2013 go hr EH$ n ©̀dojH$ H$m XOm© {_cm hþAm h¡ AmH©${Q>H$ n[afX H$m dV©_mZ
AÜ`j AmBgc|S> h¡$& dV©_mZ _| BgHo$ àmW{_H$ g§~Õ joÌ àXÿfU
(_mBH«$moßcmpñQ>H$) Am¡a gVV _N>cr nH$‹S>Zm h¡$& gmW hr EH$ A§Vam©ï´>r` AmH©${Q>H$
{dkmZ g{_{V ^r H$m ©̀ H$aVr h¡$&

AmH©${Q>H$ VmnZ VWm {nKcmd go hmo aho n[adV©Z Am¡a à^m{dV joÌ
Ocdm ẁ: d¡{œH$ g§gJ© Ho$ én _| AmH©${Q>H$ _| Ocdm ẁ n[adV©Z H$m g§~§Y

Xþ{Z`m Ho$ AÝ` {hñgm| go h¡$&

{MÌ 4.1: AmH©${Q>H$ joÌ
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CÚmoJ: `hm§ {eqnJ, Voc J¡g, I{ZO, _pËñ`H$s, n ©̀Q>Z CÚmoJm| na à^md$&
AW©ì`dñWm: AmH©${Q>H$ n[adV©Z H$m `hm§ H$s AW©ì`dñWm na Jham à^md
XoeO g_wXm`: nmaån[aH$ OrdZe¡cr H$m õmg
VQ>r` n[adV©Z: ~‹T>r hþB© Va§J D$Om© Ho$ H$maU VQ>r` jaU
n`m©daUr` X~md: Amdmgm| àOm{V`m| H$m õmg, _hmgmJar` AåcrH$aU _|
d¥{Õ, _hmgmJar` JwUm| _| ~Xcmd

AmH©${Q>H$ ~\©$ AdZ{V: Am{W©H$ à^md
AmH©${Q>H$ AdZ{V Ho$ H$maU n‹S>Zo dmco à^md {ZåZ àH$ma h¢-

(1) {ZOud g§gmYZ: AnVQ>r` AÝdofU Am¡a {ZîH$f©U go 13% Voc, 30%
àmH¥${VH$ J¡g, VWm 20% àmH¥${VH$ J¡g Vac nXmW© H$m cm^ hmoJm$& Va§J pñW{V
geº$ hmoJr, CËN>oXZ, naVacrH$aU, nmBncmBZ ñWmZm§VaU, BªYZ §̂S>maU ^r
à^m{dV hm|Jo$&

(2) {eqnJ: ZE Zm¡Jå` _mJ© (EZS>ãë ỳ _mJ© Am¡a EZEgAma) ImocZo go AQ>cm§{Q>H$
Am¡a àem§V _hmgmJam| Ho$ ~rM g§̀ moOZ _| gwYma hmoJm$& {eqnJ _yë` _| H$Q>m¡Vr,
CÚmoJ (_Ëñ` nmcZ, IZZ Am¡a g§gmYZ {ZîH$f©U) go cm^mpÝdV hm|Jo$& g_wÐr
nm[apñW{VH$s V§Ì H$m jaU A{YH$ `mVm`mV Am¡a Voc [agmd go hmo gH$Vm h¡$&

(3) I{ZO nXmW©: {ZH$c, Vm§~m, ßco{Q>Z_, hrao, gmoZm, grgm, OñVm O¡go I{ZO
nXmW© {_c gH$Vo h¢$& nam_¥Xm {dJcZ Am¡a AnaXZ go CÚmoJ OJV _| MwZm¡{V`m§
~‹T>Zo Am¡a cmJV _| d¥{Õ H$s g§̂ mdZm h¡$&

(4) g_wÐr _Ëñ`nmcZ: d¡{œH$ _Ëñ`nH$‹S> H$m 10%, J_© Oc ^ÊS>ma CËnmXH$Vm
(Hw$N> àOm{V`m|) H$mo ~‹T>mEJm, nmofH$ VËdm| H$s pñW{V _| ~Xcmd Ho$ H$maU,
Hw$N> AmJo CÎma H$s Amoa ncm`Z H$a|Jo, _Ü` Ajm§e H$s àOm{V`m± AmH©${Q>H$
H$s Amoa ~‹T>|Jr, àdmgZ Am¡a ^ÊS>maU AdZ{V go _Ëñ` nH$‹S> ñWcm| _| cJmVma
~Xcmd hmoJm$&

(5) n ©̀Q>Z: ~§XaJmhm| VH$ nhþ§M Am¡a XrKm©d{Y VH$ _m¡g_m| _| gwYma hmoJm$& Bgr Vah
AmH©${Q>H$ dÝ`Ord, n[aÑí` Am¡a nm[apñW{VH$s V§Ì ~m{YV hm|Jo$&

AmH©${Q>H$ ~\©$ AdZ{V: gm_m{OH$ Am¡a amOZr{VH$ à^md
n[aY«wdr` g_mOm| na Jham à^md n‹S> ahm h¡, {Oggo ñWmZr` AW©ì`dñWmAm|

H$m T>m§Mm ~Xc ahm h¡$& n[adhZ Ho$ nma§n[aH$ gmYZm| _| ~mYmE§ AmB© h¢$& gmW hr
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ñWmZr` g_wXm`m| Ho$ Amhma Am¡a ì`dhma H$s nhMmZ ~Xc ahr h¡$& àmH¥${VH$ g§gmYZm|
VH$ nhþ§M ~‹T>Zo go AmH©${Q>H$ emgZ H$mo ZB© MwZm¡{V`m| H$m gm_Zm H$aZm n‹S>m h¡$& `h
n[adV©Z gr_m-nma h¡ Am¡a H$moB© d¡{œH$ e{º$ AHo$co BgH$m gm_Zm H$aZo _| gj_
Zht hmoJr$& AmH©${Q>H$ Xoem| H$mo J¡a-AmH©${Q>H$ Xoem| Am¡a J¡a-amï´>r` g{H«$` H$m ©̀H$Vm©Am|
go Omo‹S>Zo H$s Amdí`H$Vm h¡$& {dkmZ Am¡a Zr{V Ho$ ~rM g§~§Y gwYma gh`moJ Ho$ {cE
EH$ A§Vaamï´>r` à`mg H$s Amdí`H$Vm h¡, {deof ê$n go Voc [agmd àXÿfU amoH$Wm_,
{eqnJ {d{Z`_Z Am¡a _Ëñ` à~§YZ _| BgH$s A{YH$ OéaV hmoJr$&

AmH©${Q>H$ _mJ©
dV©_mZ _| AmH©${Q>H$ go Xmo _w»` _mJm] na Ü`mZ H|${ÐV {H$`m J`m h¡, nhcm

ê$g Ho$ CÎmar VQ> Ho$ gmW _w»` ê$n go ỳamon Am¡a E{e`m Ho$ ~rM `mÌm Ho$ {cE,
Am¡a Xÿgam H$ZmS>mB© Ûrng_yh Ho$ _mÜ`_ go ỳEg nydu VQ> go E{e`m Ho$ {cE EH$
_mJ© em{_c h¢$& BZgo {ZåZ{cpIV cm^ Am¡a hm{Z hmo gH$Vo h¢-

cm^: H$_ Xÿar, A{YH$ `mÌmE§, BªYZ H$s ~MV, joÌr` H$m ©̀H$Vm©Am| Ho$ {cE
{dH$mg Ho$ Adga, nmoQ>© Am¡a qhQ>ac¢S> H$ZoŠeZ - ~w{Z`mXr T>m§Mm {dH$mg, H$_ CO

2

CËgO©Z, g_wÐr S>H¡$Vr go gwajm$&
hm{Z: ~\©$ Qw>H$‹S>o, Y«wdr` am{Ì, A{VerV, An`m©á g_wÐr MmQ>© Ho$ H$maU H$R>moa

{eqnJ n[apñW{V`m§ hmoZo go {h_ §̂OH$ Oc`mZm| H$s Amdí`H$Vm hmoJr$& ~w{Z`mXr
gw{dYmAm| H$m A^md, gr{_V g§Mma Am¡a Cƒ {eqnJ ~r_m cmJV, OhmOm| go [agH$a
\¡$c JE Vac nXmWm] H$s g\$mB© Am{X H$s Amdí`H$Vm hmoJr$&

AmH©${Q>H$ VmnZ Ho$ à_mU Am¡a à^md
AmH©${Q>H$ _| dm ẁ Vmn_mZ (gVhr Am¡a D$nar) _| d¥{Õ, J«rî_H$mcrZ g_wÐ ~\©$

{dñVma _| ZmQ>H$s` H$_r, ~hþdfu` g_wÐr ~\©$ H$m õmg (Am¡gV _moQ>mB© _| H$_r),
D$nar _hmgmJar` AcdUr` Oc _mÌm _| d¥{Õ, _hmgmJar` D$î_mYm[aVm,
AQ>cm§{Q>H$ Am¡a àem§V àdmh, gm¡a VmnZ _| d¥{Õ go _hmgmJa AåcrH$aU _| àdY©Z
Am¡a nm[apñW{VH$s V§Ì _| ~Xcmd hmo aho h¢ ({MÌ 4.2)$& J«rZc¢S> ~\©$ MmXa _| Ëd[aV
{nKcmd Am¡a namerV _| VmnZ Ho$ H$maU AmH©${Q>H$ nm[apñW{VH$s V§Ì Am¡a dhm§ Ho$
{Zdm{g`m| na ~‹S>m à^md n‹S> ahm h¡$& ^m¡{VH$s` à{H«$`mAm| Ho$ g§VwcZ _| ~Xcmd,
geº$ à{V{H«$`mE§, {ZåZ Ajm§e Ocdm ẁ Am¡a _m¡g_ na à^md ^r XoIo Om gH$Vo
h¢$&

33



^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ, nwUo

AmH©${Q>H$ àdY©Z: _hmgmJar` JË`mË_H$Vm
g_wÐr {h_mÀN>mXZ VH$ nhþ§MZo dmco Cn-gVhr J_© Oc H$s D$î_m H$s _mÌm

d¡{œH$ VmnZ Ho$ VhV ~‹T> OmEJr {Oggo AmH©${Q>H$ joÌ _| VmnZ H$s Xa ^r ~‹T>oJr$&

E_OoAmo VWm AmH©${Q>H$ àdY©Z
1979 go 2008 Ho$ Xm¡amZ AmH©${Q>H$ àdY©Z CîUH${Q>~§Y _| AmB©EgAmo Ho$

àmW{_H$ _moS> E_OoAmo go g§~§{YV h¡$& CîUH${Q>~§Yr` àem§V joÌ _| E_OoAmo D$î_Z
AmH©${Q>H$ VmnZ Ho$ ~mX hmoVm h¡, O~{H$ qhX _hmgmJa _| E_OoAmo D$î_Z AmH©${Q>H$
erVcZ Ho$ ~mX hmoVm h¡$& E_OoAmo-ào[aV EgEQ>r àd¥{Îm Hw$c Cƒ Ajm§e EgEQ>r
àd¥{Îm H$m 10 go 20 à{VeV Xem©Vr h¡$&

AmH©${Q>H$ àdY©Z:
Vmn_mZ- Epë~S>mo à{V{H«$`m, Vmn_mZ-_oK {d{H$aU, _hmgmJar` JË`mË_H$Vm -

D$Üdm©Ya AndmhZ, D$îUH${Q>~§Ym| go D$î_m Am¡a AmÐ©Vm, dm ẁ{dc` gm§ÐVm n[adV©Z
VWm {h_ na H$mco H$m~©Z H$m O_md go AmH©${Q>H$ àdY©Z hmo ahm h¡$&

^maVr` J«rî_H$mcrZ _m°ZgyZ dfm© na AmH©${Q>H$ XmocZ H$m à^md
AmH©${Q>H$ XmocZ Am¡a ^maVr` J«rî_H$mcrZ _m°ZgyZ dfm© EH$ Xÿgao Ho$ gmW grYm

g§~§Y {XImVo h¢$& g{X©̀ m| Ho$ Xm¡amZ AmH©${Q>H$ XmocZ AàË`j ê$n go ^maVr`
J«rî_H$mcrZ _m°ZgyZ dfm© go g§~§{YV hmoVm h¡$& AmH©${Q>H$ Ho$ D$na nyd©-_m°ZgyZ Ho$

{MÌ 4.2: AmH©${Q>H$ VmnZ Ho$ à_mU Am¡a à^md
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Xm¡amZ g§MaU àmMc ^maVr` J«rî_H$mcrZ _m°ZgyZ dfm© Ho$ CÎm_ nydm©Zw_mZH$ hmo gH$Vo
h¢$& _B© go AŠVy~a VH$ F$UmË_H$ AmH©${Q>H$ XmocZ R>§S>r AmH©${Q>H$ hdm H$mo X{jU
H$s Amoa àdoe H$aZo H$s AZw_{V XoVm h¡, Omo ỳao{e`m H$mo R>§S>m H$aVm h¡ Am¡a ỳao{e`mB©
{h_mÀN>mXZ H$mo ~‹T>mVm h¡, dht ^maVr` J«rî_H$mcrZ _m°ZgyZ dfm© H$mo H$_ H$aVm h¡$&

g_wÐr ~\©$ {dñVma Am¡a ^maVr` J«rî_H$mcrZ _m°ZgyZ dfm© H$m A§Va-dm{f©H$
{d{dYVm CÎmar eaX F$Vw _| J«rZc¢S> g_wÐ ~\©$ joÌ Am¡a BgHo$ ~mX ^maV _| J{_©̀ m|
_| _m°ZgyZ H$s dfm© Ho$ gmW BgH$m g§~§Y h¡$&

AmH©${Q>H$ - _m°ZgyZ g§~§Y
nwamOcdm ẁdr` AÜ``Z AmH©${Q>H$ CÎmar AQ>cm§{Q>H$ Ocdm ẁ Am¡a ^maVr`

J«rî_H$mcrZ _m°ZgyZ Ho$ ~rM ^r g§~§Y Xem©Vm h¡$& {deof ê$n go, J«rZc¢S> Ho$ {h_H$moa
A{^coIm| Am¡a CÎmar AQ>cm§{Q>H$ AdgmXm| _| XO© AH$ñ_mV² Ocdm ẁ n[adV©Zm|
(S>m§gJmS©>-Am°ñMmJ©a KQ>ZmE§ Am¡a hoZ[aH$ KQ>ZmE§) H$s nhMmZ CîUH${Q>~§Yr`
nwam_m°ZgyZ A{^coIm| _| H$s JB© h¡$&

Ocdm ẁ {djon : AmH©${Q>H$ g_wÐ ~\©$ {dñVma
AmH©${Q>H$ Ocdm ẁ H$m à{V{Z{YËd H$aZo _| n¥Ïdr àUmcr _m°S>c AÀN>m gm{~V hmo

gH$Vm h¡$& AmH©${Q>H$ _hmgmJa df© 2050 go nhco, ì`mdhm[aH$ ê$n go nhcr ~ma {gV§~a
_| g_wÐ-~\©$ _wº$ (g_wÐ-~\©$ joÌ <1 x 106 {H$._r.2) ~Zm$& AmH©${Q>H$ Ocdm ẁ àUmcr
_| H$B© à{H«$`mE§ Ho$dc Ocdm ẁ _m°S>cm| _| cJ^J à{V{Z{YËd H$aVr h¢$& AmH©${Q>H$ _| à_wI
Ocdm ẁ à{H«$`mAm| H$mo g_PZo _| AdcmoH$Zm| H$m A^md Am‹S>o AmVm h¡$&

AÚVZ pñW{V
dV©_mZ pñW{V Xem©Vr h¡ {H$ J«h Ho$ AÝ` ^mJm| H$s VwcZm _| AmH©${Q>H$ VoOr

go J_© hmo ahm h¡ VWm g_wÐ-~\©$ Am¡a ŷ{_ ~\©$ H$_ hmo ahr h¡$& AmH©${Q>H$ àdY©Z
H$m H$maU H${Q>~§Ym| go Y«wdm| VH$ H$m g§̀ moOZ hmo gH$Vm h¡$& AmH©${Q>H$ XmocZ Y«wdm|
go CîUH${Q>~§Ym| VH$ _m°ZgyZ H$mo à^m{dV H$aVm h¡$& cKw Ad{YH$ _mZH$m| na,
dm ẁ_§S>cr` g§̀ moOZ hmoVm h¡, hmcm§{H$, XrKm©d{YH$ _mZH$m| na AmH©${Q>H$ g_wÐ Ho$
ñVa Am¡a W_m}hocmB©Z n[ag§MaU _| `moJXmZ XoVm h¡$& AV… {d{^Þ g_` _mZH$m| na
AmH©${Q>H$ Am¡a CîUH${Q>~§Ym| Ho$ _Ü` ^m¡{VH$ g§~§Ym| (AdcmoH$Zm| Am¡a _m°S>qcJ) H$mo
g_PZm A{Zdm ©̀ h¡$& BgHo$ {cE JhZ AmH©${Q>H$ AZwg§YmZ H$s Amdí`H$Vm h¡$&
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^maVr` AmH©${Q>H$ H$m ©̀H«$_
AmH©${Q>H$ {dkmZ _| ^maV H$s àJ{V : ^maVr` AmH©${Q>H$ H$m ©̀H«$_ H$s ewéAmV

2007 _| hþB© Am¡a ^maVr` AZwg§YmZ AmYma {h_mÐr 2008 _| amï´> H$mo g_{n©V {H$`m
J`m ({MÌ 4.3)$& ^maV H$m nhcm ~hþ-g§doXr Y«wdr` Zm¡~§Y B§S>AmH©$ 2014 _|
Amßcm{dV {H$`m J`m$& ^maV H$s dmVmdaUr` à`moJemcm J«wdo~mSo>Q> 2016 go
àMmc_mZ h¡$&

AZwg§YmZ Ho$ _hËdnyU© joÌ: ^maV {ZåZ{cpIV joÌm| _| AmH©${Q>H$ _| emoYH$m ©̀
H$a ahm h¡- (i) AmH©${Q>H$ âOmoS>m] Ho$ ^m¡{VH$s`, Ordd¡km{ZH$, amgm`{ZH$ Am¡a O¡d-
ŷamgm`{ZH$ nhcwAm| H$m XrK©H$m{cH$ n ©̀dojU$& (ii) AmH©${Q>H$ nm[apñW{VH$s V§Ì _|

OrdmUw g_wXm` H$s J{VercVm (iii) dm ẁ{dc`, ãc¡H$ H$m~©Z Am¡a àXÿfH$m| H$m
AÜ``Z (iv) AmH©${Q>H$ ½co{e`am| Ho$ Ðì`_mZ g§VwcZ AÜ``Z (v) n[adoer Üd{ZH$
emoa (vi) namerV _¥Xm H$s {JamdQ> H$m n }̀dojU

AmH©${Q>H$ {dkmZ: A^r VH$ 200 go A{YH$ ^maVr` emoYH$Vm© {h_mÐr ñQ>oeZ
_| emoY H$a MwHo$ h¢$& ñQ>oeZ à{V df© 180 go A{YH$ {XZm| Ho$ {cE g§Mm{cV hmoVm
h¡$& AmH©${Q>H$ na 100 go A{YH$ àH$meZ hmo MwHo$ h¢$&

AmH©${Q>H$ n`m©daUr` AÜ``Z: ^maV AmH©${Q>H$ joÌ _| {d{^Þ n`m©daUr`
AÜ``Z H$a ahm h¡, Omo {ZåZmZwgma h¢-

{MÌ 4.3: ^maVr` AmH©${Q>H$ ñQ>oeZ, {h_m{Ð
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(i) AmH©${Q>H$ âOmoS©> VcN>Q>m| go H$m~©{ZH$ nXmW© {ZénU- øy_g nXmW© Am¡a YmVw
~§YZ _| CZH$s ŷ{_H$m (ii) âOmoS©> nm[apñW{VH$V§Ì, Zr AcgÊS> H$m XrKm©d{YH$
n`m©daUr` n ©̀dojU (iii) AnK{Q>V hmo ahr namerV _¥Xm H$m AÜ``Z - dm ẁ{dc`,
h[aVJ¥h J¡g| Am¡a O_md-{nKcmd JË`mË_H$Vm (iv) ñdmc~mS©> _| ½co{e`a-ZXr-
_hmgmJa ŷamgm`{ZH$ g§̀ moOZ: Cƒ Ajm§e AmH©${Q>H$ _| ½co{e`a ~Zm_ namerV
_¥Xm àc`H$maH$ Ñ{ï>H$moU (v) Y«wdr` dm ẁ{dc` Ho$ JwUY_©: òmoV à{H«$`U Am¡a
Ocdm ẁ à^md$&

^mdr cú`
emoY Ho$ {df`: {ZH$Q> ̂ {dî` _| Y«wdr` joÌm| Am¡a CîUH${Q>~§Ym| Ho$ ~rM gwXÿag§̀ moOZ,

dm ẁ-g_wÐ-~\©$ {d{Z_`, ~\©$ Am¡a VcN>Q> H$moa Ûmam nwamOcdm ẁ H$s nwZgªaMZm, O¡d
{d{dYVm VWm namerV _¥Xm Ho$ AnKQ>Z H$s JË`mË_H$Vm H$mo JhamB© go g_PZm$&

àojU Am¡a _m°S>qcJ: Ocdm ẁ {dg§J{V`m| H$m nVm cJmZm$& Y«wdr` Ocdm ẁ Am¡a
CîUH${Q>~§Yr` (_m°ZgyZ) H$s nwamn[adV©ZercVm Ho$ AÝdofU hoVw à{V{Z{Y Am§H$‹S>o
EH$Ì H$aZm$& _m°S>qcJ à{H«$`m go {d{^Þ g_` _mZH$m| na g_wÐ-~\©$ _m°S>qcJ
g§doXZerc AÜ``Z Am¡a g_wÐr-~\©$ n[adV©Zm| Ho$ nydm©Zw_mZ cJmZm$&

AmH©${Q>H$ n[afX _| ^mJrXmar: AmH©${Q>H$ n[afX Am¡a CgHo$ H$m`m©Ë_H$ g_yhm|
Ho$ H$m`m] _| gh`moJ XoZm$&

gmam§e
g§jon _| `h H$hm Om gH$Vm h¡ {H$ AmH©${Q>H$ AÝ` ñWmZm| H$s VwcZm _| ~hþV

VoOr go J_© hmo ahm h¡$& AmH©${Q>H$ àdY©Z Ho$ H$maU à{V{H«$`m à{H«$`mE§ hmoZo go g_wÐ-
~\©$ Am¡a {h_MmXa VoOr go {nKc aho h¢$& AmH©${Q>H$ g_wÐr ~\©$ {nKcZo H$m à^md
g§gmYZm| VWm CÎmar g_wÐr _mJ© Am¡a Ocdm ẁ n[adV©Z na n‹S> ahm h¡$& CîUH${Q>~§Ym|
Am¡a AmH©${Q>H$ Ho$ ~rM EH$ gwXÿag§̀ moOZ h¡$& ^m¡{VH$ g§~§Ym| Am¡a nmZ-AmH©${Q>H$ H$mo
~ohVa g_PZo Ho$ {cE Am¡a A{YH$ àojUm| Am¡a _m°S>qcJ à`mgm| H$s Amdí`H$Vm h¡$&
Ocdm ẁ n[adV©Z AÜ``Zm| Ho$ Acmdm, ^maV H$mo Am{W©H$ Am¡a ŷ-amOZr{VH$ H$maUm|
go AmH©${Q>H$ _m_cm| _| em{_c hmoZo H$s Amdí`H$Vm h¡$&

�
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gm¡a _§S>c Am¡a n¥Ïdr H$m {Z_m©U H¡$go hþAm?
Bg ~mV H$s MMm© h_ ~«÷m§S> Ho$ OÝ_ go ewê$ H$aVo h¢ O~ cJ^J 13.6

{~{c`Z gmc nhco _hm {dñ\$moQ> hþAm Wm Am¡a EH$ q~Xþ òmoV go ~«÷m§S> H$m {Z_m©U
hþAm Wm$& Bg à{H«$`m Ho$ Xm¡amZ, H, He, Li, B Am¡a Be O¡go hëHo$ VËdm| H$m {Z_m©U
hþAm$& ~«÷m§S> _| J¡g Am¡a Yyc H$s gm§ÐVm A§VV… cmIm| {gVmam| Ho$ gmW AmH$meJ§Jm
~Z JB©$& ~‹S>o {gVmam| Ho$ ^rVa, na_mUw g§c`Z à{H«$`mAm| Zo A§VV… C, Si, Ca, Mg,

K, Am¡a Fe O¡go ^mar VËdm| H$m {Z_m©U {H$`m$& A§VV… EH$ gwnaZmodm Zm_H$ KQ>Zm
Ho$ Xm¡amZ {gVmao Zï> hmo J ò Am¡a \$Q> J ò$& gwnaZmodm Ho$ Xm¡amZ, cmohm (Fe) go
ỳao{Z`_ (U) VH$ ^mar VËd ~Zo$& gånyU© AmH$meJ§JmAm| _| JwéËdmH$f©U Ûmam

AmH${f©V J¡gm| Ho$ g_yh KyU©Z H$aZo cJo Am¡a Amng _| {_cH$a {gVmam| Am¡a gm¡a
_§S>cm| H$m {Z_m©U {H$ ò$& h_mao gm¡a _§S>c ({MÌ 5.1) Ho$ {cE `h cJ^J 4.6
{~{c`Z gmc nhco hþAm Wm$& Omo Jmocm H|$Ð _| Wm dh KZm Am¡a J_© hmoVm J`m Am¡a
A§VV… na_mUw g§c`Z à{V{H«$`mE§ ewê$ hmo J`t {Oggo EH$ Vmam n¡Xm hþAm (h_mao
g§X ©̂ _|, gyaO)$&

n¥Ïdr H$m Am§V[aH$ ^mJ
n¥Ïdr H$s {ÌÁ`m cJ^J 6371 {H$._r. h¡, hmcm§{H$ `h Y«wdm| H$s VwcZm _|

ŷ_Ü` aoIm na cJ^J 22 {H$._r. ~‹S>r h¡ ({MÌ 5.2)$&

5. ŷ{dkmZ H$s _yc ~mV|

S>m°. dr. Z§XHw$_ma
{ZXoeH$, amï´>r` n¥Ïdr {dkmZ AÜ``Z H|$Ð, {Ìd|Ð_
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n¥Ïdr H$s g§aMZm ñV[aV h¡$& cò [a¨J H$mo Xmo AcJ-AcJ VarH$m| go XoIm Om
gH$Vm h¡:

H«$ñQ> (nn‹S>r) - _moQ>mB© Am¡a aMZm n[adV©Zr`
_hmÛrnr` 10 - 70 {H$._r. _moQ>m - aMZm _| J«¡ZmBQ> H$m (Á`mXmVa Am°ŠgrOZ

Am¡a {g{cH$m°Z go ~Zm)
_hmgmJar` 2 - 10 {H$._r. _moQ>m - ~¡gmëQ> H$m (_hmÛrnr` H«$ñQ> H$s VwcZm

_| H$_ {g{cH$m°Z, A{YH$ _¡¾o{e`_)
_¢Q>c - 3488 {H$._r. _moQ>m, EH$ MÅ>mZ go ~Zm h¡ {Ogo no[aS>moQ>mBQ> H$hm OmVm

h¡$& R>mog co{H$Z {dH¥$V hmo gH$Vm h¡ Vm{H$ `h Vmn_mZ A§Va Ho$ gmW ñWmZ n[ad{V©V
H$a gHo$$&

H$moa - 2883 {H$._r. {ÌÁ`m, cmohm (Fe) Am¡a Wmo‹S>r _mÌm _| {ZHo$c (Ni), {^Þ
^m¡{VH$ JwUm| H$s naVm| go ~Zm

n¥Ïdr H$s amgm`{ZH$ g§aMZm
Am_ Vm¡a na n¥Ïdr H$s amgm`{ZH$ g§aMZm _| cmohm (Fe, 34.6%), Am°ŠgrOZ

(O2, 29.5%), {g{cH$m°Z (Si, 15.2%), Am¡a _¡¾o{e`_ (Mg, 12.7%) H$s
^mJrXmar h¡$& BZHo$ Acmdm AÝ` VËd eof 8% h¢$&

{MÌ 5.1: h_mam gm¡a_§S>b
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ßcoQ> Q>oŠQ>mo{ZŠg
doJZa H$m H$m°pÝQ>Z|Q>c {S´>âQ> H$m {gÕm§V

Aë\«o$S> doJZa 1900 B©. Ho$ XeH$ Ho$ àma§̂  _| EH$ O_©Z _m¡g_ {dkmZr Wo
{OÝhm|Zo àmMrZ Ocdm ẁ H$m AÜ``Z {H$`m Wm$& A{YH$m§e cmoJm| H$s Vah, AQ>cm§{Q>H$
_hmÛrnr` hm{e ò H$s nhocr Zo CZH$m Ü`mZ AmH${f©V {H$`m$& CÝhm|Zo àmMrZ
{h_mÀN>mXZm| Ho$ gmú` Am¡a Ordmí_ Ho$ {dVaU H$mo EH$ gmW {dûcofU {H$`m Vm{H$
do `h {gÕm§V ~ZmZo _| gj_ hmo gH|$ {H$ _hmÛrn n¥Ïdr H$s gVh na ñWmZm§V[aV
hþE h¢ {OgHo$ H$maU H$^r ~‹S>o A{Y_hmÛrn (supercontinent) Vmo H$^r AcJ

{MÌ 5.2: n¥Ïdr H$s Am§V[aH$ aMZm
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_hmÛrnr` Ðì`_mZ ~Zo$& CÝhm|Zo àñVm{dV {H$`m {H$ cJ^J 200 {_{c`Z gmc nhco
g^r _hmÛrn EH$ ~‹S>o ŷ{_ Ðì`_mZ Ho$ ê$n _| ~Zo {Ogo CÝhm|Zo n¢{O`m H$hm$&

1950 Ed§ 1960 B©. Ho$ XeH$ _| n¥Ïdr Ho$ Mw§~H$s` joÌ Ho$ AÜ``Z Am¡a g_`
Ho$ gmW Bg_| n[adV©Z (n¡{c`mo_¡¾o{Q>Á_, paleomagnetism) Zo _hmÛrn ~hmd Ho$
ZE g~yV {XE$&

n¥Ïdr Ho$ Mw§~H$s` joÌ Am¡a n¡{c`mo_¡¾o{Q>Á_
n¥Ïdr _| EH$ Mw§~H$s` joÌ h¡ {OgHo$ H$maU H$ånmg H$s gwB© h_oem CÎmar Mw§~H$s`

Y«wd H$s Amoa g§Ho$V XoVr ahVr h¡, Omo dV©_mZ _| KyU©Z Y«wd Ho$ nmg pñWV h¡ ({MÌ 5.3)$&
1950 B©. Ho$ XeH$ _| `h nVm Mcm {H$ O~ Mw§~H$s` I{ZO Ho$ Vmn_mZ Š ỳar

Vmn_mZ go ZrMo Mcm OmVm h¡ Vmo Mw§~H$s` I{ZO Ho$ ^rVa Ho$ S>mo_oZ Bg Vmn_mZ
Ho$ ZrMo R>§T>m hmoZo Ho$ g_` _m¡OyX {H$gr ~mhar Mw§~H$s` joÌ Ho$ g_mZm§Va A{^{dÝ`mg
co coVo h¢$&

{MÌ 5.3: n¥Ïdr H$m Mwå~H$s` joÌ
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n¥Ïdr Ho$ Mw§~H$s` Y«wd H$s pñW{V g_` Ho$ gmW H¡$go ~XcVr h¡, BgH$m àma§{^H$
AÜ``Z ỳamon _| g§Mm{cV {H$`m J`m Wm$& BZ AÜ``Zm| go nVm Mcm {H$ Mw§~H$s`
Y«wd ñnï> ê$n go g_` Ho$ gmW ñWmZ n[ad{V©V {H$ ò Wo$& O~ CÎmar A_o[aH$m _|
{d{^Þ ẁJm| H$s MÅ>mZm| na g_mZ VarHo$ H$s _mn H$s JB© Vmo Mw§~H$s` Y«wd H$m EH$
AcJ _mJ© nm`m J`m$&

Bggo ò g_Pm J`m {H$ (1) `m Vmo n¥Ïdr Ho$ nmg AVrV _| {d{^Þ g_`m| na
EH$ go A{YH$ Mw§~H$s` Y«wd Wo ({OgH$s g§̂ mdZm Zht h¡), `m (2) {d{^Þ _hmÛrn
Bg g_` _| EH$ Xÿgao Ho$ gmnoj J{V_mZ Wo$& AÝ` _hmÛrnm| Ho$ {cE àmMrZ g_`
_| Y«wdm| Ho$ ñWmZm| Ho$ ~mao _| AÜ``Z H$aZo go Bg ~mV H$s nw{ï> hmo J`r {H$ ~mX
H$s n[aH$ënZm hr R>rH$ Wr$& AWm©V, BZ AÜ``Zm| go _hmÛrnr` ~hmd Ho$ {gÕm§V
H$s nw{ï> hmoVr OmZ n‹S>r$&

ßcoQ> gr_mAm| Ho$ àH$ma
ßcoQ> gr_mE§ VrZ àH$ma H$s h¢:
Angmar ßcoQ> gr_mE§ - Ohm§ ßcoQ>| EH$ Xÿgao go Xÿa Mcr OmVr h¢$&
A{^gmar ßcoQ> gr_mE§ - Ohm§ ßcoQ>| EH$ Xÿgao H$s Amoa ~‹T>Vr h¢$&
ê$nm§Va ßcoQ> gr_mE§ - Ohm± ßcoQ>| EH$ Xÿgao nmg go {\$gcVr h¢$&

hm°Q> ñnm°Q²g
Eogo joÌ Ohm± J_© _¢Q>c (Mantle) go D$na CR>Vo ßc²̀ y_ n¥Ïdr H$s gVh VH$

nhþ±MVo h¢, Am_Vm¡a na ßcoQ> gr_mAm| go H$m\$s Xÿa ñWmZm| na, hm°Q> ñnm°Q²g H$ho OmVo
h¢$& Š`m|{H$ ßcoQ>| A§V{Z©{hV _¢Q>c Ho$ gmnoj J{V H$aVr h¢, _hmgmJar` {cWmoñ\$s`a
Ho$ ZrMo hm°Q> ñnm°Q²g Ádmcm_wpI`m| H$s EH$ l¥§Icm H$m {Z_m©U H$aVo h¢$& EH$
Ádmcm_wIr V^r VH$ g{H«$` ahVr h¡ O~ VH$ `h hm°Q> ñnm°Q²g Ho$ Amgnmg hmoVr
h¡$& co{H$Z, A§VV… ßcoQ>m| H$s J{V Ho$ n[aUm_ñdê$n Ádmcm_wIr ßc²̀ y_ go Xÿa Mcm
OmVm h¡ Am¡a _¥V hmo OmVm h¡ VWm Zï> hmoZo cJVm h¡$&

ßcoQ> gr_mAm| H$m {dH$mg
_hmÛrnr` [apâQ>§J - _hmÛrnr` {cWmoñ\$s`a _| qIMmd hmoZo na EH$ ZB©

Angmar ßcoQ> gr_m ~Z gH$Vr h¡, Omo nVcr hmoH$a EH$ [aâQ> d¡cr H$m {Z_m©U H$aVr
h¡$&
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_hmÛrnr` g§KÅ> - O~ Xmo ßcoQ>| {OZHo$ nmg H$_ KZËd dmco _hmÛrnr`
{cWmoñ\$s`a hmoVo h¢ EH$ Xÿgao go Q>H$amVo h¢ Vmo g~S>ŠeZ éH$ OmVm h¡, Š`m|{H$
_hmÛrnr` {cWmoñ\$s`a Ho$ nmg BVZo H$_ KZËd hmoVo h¢ {H$ BZHo$ g~S>ŠeZ hmoZo
H$s g§̂ mdZm Zht hmoVr h¡$& O¡gm {H$ ßcoQ>| g§KÅ> H$aZm Omar aIVr h¢, g§KÅ> Ho$ joÌ
_| μ\$moëS> - W«ñQ> _mC§Q>oZ ~oëQ> {dH${gV hmoVo h¢$&

Ádmcm_wIr àñ\w$Q>Z
O~ _¡½_m n¥Ïdr H$s gVh na nhþ§MVm h¡ Vmo Cgo cmdm H$hVo h¢$& My§{H$ `h EH$

Vac h¡, cmdm Yma Ho$ ê$n _| JwéËdmH$f©U Ho$ H$maU nhm‹S> go ZrMo H$s Amoa ~hVm
h¡$& O¡go cmdm ~hVm h¡, {d{^Þ _¡½_m Ho$ àH$ma CZHo$ Vmn_mZ, í`mZVm Am¡a J¡g H$s
_mÌm Ho$ AmYma na AcJ-AcJ ì`dhma H$aVo h¢$&

nm`amoŠcmpñQ>H$ gm_J«r
`{X _¡½_m Cƒ J¡g gm_J«r Am¡a Cƒ í`mZVm dmcm h¡ Vmo J¡g EH$ {dñ\$moQ>H$

Ho$ VarHo$ go {dñVma H$aoJm Am¡a Vac H$mo qnS> Ho$ ê$n _| Vmo‹S> XoJm Omo hdm _| C‹S>Zo
cJoJm Am¡a dmVmdaU _| AnZo J_Z Ho$ amñVo _| R>§T>m hmoVm ahoJm$& d¡H$pënH$ ê$n go
`h MÅ>mZ Ho$ R>mog Qw>H$‹S>m| H$mo {dñ\$moQ> H$a XoVm h¡ Omo H$^r Ádmcm_wIr` J‹T> H$m
{Z_m©U {H$ ò Wo$& BZ g^r A§em| H$mo nmBamoŠcmñQ²g = J_©, Qy>Q>o hþE Qw>H$‹S>o Ho$ ê$n
_| OmZm OmVm h¡$& nmBamoŠcmñQ²g Ho$ T>rco Ag|~{c`m| H$mo Q>o\«$m H$hm OmVm h¡$& AmH$ma
Ho$ AmYma na, Q>oμ\Œ$m H$mo ~_, ãcm°H$, c¡{ncr `m amI Ho$ ê$n _| dJuH¥$V {H$`m Om
gH$Vm h¡$&

ãcm°H$ H$moUr` Qw>H$‹S>o h¢ Omo ~mha {ZH$cVo g_` R>mog Wo$&
~_m| _| EH$ dm ẁJ{VH$s` AmH$ma hmoVm h¡ Omo `h Xem©Vm h¡ {H$ ~mha {ZH$cVo

g_` do Vac Wo$&

Ádmcm_wIr` c¢S>\$m°_©
Ádmcm_wIr` ŷ-AmH¥${V`m± CZ ŷd¡km{ZH$ à{H«$`mAm| Ûmam {Z §̀{ÌV hmoVr h¢ Omo CÝh|

~ZmVr h¢ Am¡a ~ZZo Ho$ ~mX CZ na H$m ©̀ H$aVr h¢$&

erëS> Ádmcm_wIr
EH$ erëS> Ádmcm_wIr H$mo_c D$nar T>cmZm| (cJ^J 5o) Am¡a Hw$N> hX VH$ I‹S>r

{ZMcr T>cmZm| (cJ^J 10o) go OmZr OmVr h¡$&
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qgS>a H$moÝg
qgS>a e§Hw$ N>moQ>o Am`VZ dmco e§Hw$ hmoVo h¢ Omo _w»` ê$n go amI Am¡a ñH$m°{n©̀ m, Omo

hëHo$ {dñ\$moQ>H$ àñ\w$Q>Z Ho$ n[aUm_ go n¡Xm hmoVo h¢, go {_cH$a ~Zo hmoVo h¢$& do Am_Vm¡a
na ~ogmpëQ>H$ go E§So>pñQ>H$ VH$ H$s gm_J«r go {_cH$a ~Zo hmoVo h¢$& do dmñVd _| \$m°c
{S>nm°{OQ> hmoVo h¢ Omo {dñ\$moQ> d|Q> Ho$ Amgnmg {Z{_©V hmoVo h¢$&

H«o$Q>a Am¡a H$mëSo>ag
H«o$Q>a JmocmH$ma J–o hmoVo h¢ {OZHo$ ì`mg Am_Vm¡a na 1 {H$._r. go H$_ hmoVo h¢ Am¡a

Omo CZ {dñ\$moQ>m| Ho$ n[aUm_ñdê$n ~ZVo h¢ {Og_| J¡g| Am¡a amI H$m CËgO©Z hmoVm h¡$&

Ádmcm_wIr Am¡a ßcoQ> Q>oŠQ>mo{ZŠg
`{X h_ Ádmcm_wpI`m| Ho$ d¡{œH$ {dVaU H$mo XoI| Vmo h_ XoIVo h¢ {H$ Ádmcm_wIr`

KQ>Zm Mma à_wI goqQ>½g _| hmoVr h¢$&
1. Angmar ßcoQ> gr_mAm| Ho$ gmW, O¡go _hmgmJar` arO `m ñàoqS>J g|Q>a
2. _hmÛrnr` {dñVma Ho$ joÌm| _| (Omo ^{dî` _| Angmar ßcoQ> gr_mE§ ~Z gH$Vo h¢)$&
3. A{^gmar ßcoQ> gr_mAm| Ho$ gmW Ohm§ g~S>ŠeZ hmo ahm h¡$&
4. Am¡a, hm°Q> ñnm°Q> H$ho OmZo dmco joÌm| _|, Omo Am_Vm¡a na ßcoQ> _m{O©Z go Xÿa ßcoQ>m|

Ho$ Am§V[aH$ ^mJ _| pñWV hmoVo h¢$&

^yH§$n:
ŷH§$n V~ AmVo h¢ O~ àË`mñW ê$n go VZmdJ«ñV MÅ>mZm| _| g§J«{hV D$Om© AMmZH$

_wº$ hmoVr h¡$& D$Om© H$s Bg _w{º$ Ho$ H$maU ŷH§$n Ho$ òmoV Ho$ nmg Ho$ joÌ _| μO_rZ Vrd«
ê$n _| {hcVr h¡ Am¡a n¥Ïdr na Mmam| Amoa àË`mñW D$Om© H$s Va§J| g§Mm[aV hmo OmVr h¢, {Ogo
gmB©{g{_H$ Va§J| H$hm OmVm h¡$& A{YH$m§e ŷH§$n g_wÐr Am¡a _hmÛrnr` ßcoQ>m| Ho$ {H$Zmao
AmVo h¢$&

ŷH§$n ßcoQ>m| Ho$ {H$Zmam| go Xÿa \$m°ëQ> ßcoZ Ho$ gmW ^r Am gH$Vo h¢$& \$m°ëQ> n¥Ïdr _|
Xama| h¢ Ohm§ EH$ ßcoQ> (`m Xmo ßcoQ>) Ho$ I§S> AcJ-AcJ {XemAm| _| J{V H$aVo h¢$& \$m°ëQ>
CZ g^r Ho$ H$maU hmoVo h¢ Omo ßcoQ>m| H$mo Q>H$amVo Am¡a pIgH$mVo h¢$& do ßcoQ>m| Ho$ {H$Zmam| Ho$
nmg A{YH$ hmoVo h¢$& \$m°ëQ> - n¥Ïdr _| Xama Ohm§ {\$gcZ hmoVr h¡$&

ŷH§$n - \$m°ëQ> Ho$ gmW-gmW {\$gcZ Ho$ Ûmam D$Om© _wº$ hmoVr h¡$&
ŷH§$n \$moH$g - àma§{^H$ ~«oH$ H$m ñWmZ
ŷH§$nr`Vm, A§V[aj, g_` Am¡a n[a_mU _| ŷH§$n H$m Xþ{Z`m ^a _| `m ñWmZr`
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{dVaU$& A{YH$ {deof ê$n go, ̀ h EH$ joÌ _| ̂ yH§$n H$s Amd¥{Îm H$mo _mnZo Ho$ {cE g§X{ ©̂V
H$aVm h¡ - CXmhaU Ho$ {cE, 5 Am¡a 6 à{V 100 dJ© {H$._r. (39 dJ© _rc) Ho$ ~rM n[a_mU
Ho$ ŷH§$nm| H$s g§»`m$&

\$m°ëQ> Ho$ àH$ma
1. gm_mÝ` \$m°ëQ>: gm_mÝ` \$m°ëQ> dh Xama| hmoVr h¢ Ohm§ MÅ>mZ H$m EH$ ãcm°H$ ZrMo

H$s Amoa pIgH$Vm h¡ Am¡a MÅ>mZ Ho$ Xÿgao ãcm°H$ go Xÿa hmoVm h¡ ({MÌ 5.4)$&
2. [adg© \$m°ëQ>: [adg© \$m°ëQ> do Xama| hmoVr h¢ Ohm§ EH$ ßcoQ> Xÿgar ßcoQ> _| YHo$cmVr

h¡$&
3. ñQ´>mBH$-pñcn \$m°ëQ>: ñQ´>mBH$-pñcn \$m°ëQ> Xmo ßcoQ>m| Ho$ ~rM H$s Xama| h¢ Omo EH$-

Xÿgao nmg go {\$gcVr h¢$&

{MÌ 5.4: \$m°ëQ> Ho$ àH$ma
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ŷH§$nr` Va§Jm| Ho$ àH$ma
ŷH§$nr` Va§Jm| Ho$ H$B© AcJ-AcJ àH$ma h¢, Am¡a do g^r AcJ-AcJ VarH$m| go

J{V H$aVr h¢$& Xmo _w»` àH$ma H$s Va§J| h¢ ~m°S>r Va§J| (Body Waves) Am¡a gVhr Va§J|
(Surface Waves)$&
1. ~m°S>r Va§J|

n¥Ïdr Ho$ Am§V[aH$ ̂ mJ _| J{V H$aVr h¢, ̂ yH§$n Ûmam CËg{O©V ~m°S>r Va§J| gVhr Va§Jm|
go nhco nhþ±MVr h¢$& ò Va§J| gVhr Va§Jm| H$s VwcZm _| Cƒ Amd¥{Îm H$s hmoVr h¢$&
(A) nr Va§J| (P Waves)

nr Va§J| `m àmW{_H$ Va§J| ~m°S>r Va§Jm| H$s EH$ àH$ma hmoVr h¢$& `h g~go VoμO
àH$ma H$s ̂ yH§$nr` cha h¡, Am¡a, n[aUm_ñdê$n, ̀ h ̂ yH§$nr` ñQ>oeZ na g~go
nhco nhþ±MVr h¡$& nr cha R>mog MÅ>mZ Am¡a Vac nXmW©, O¡go nmZr ̀ m n¥Ïdr H$s
Vac naVm| Ho$ _mÜ`_ go AmJo ~‹T> gH$Vr h¡$& `h {Og MÅ>mZ _| J{V H$aVr h¡
CgH$mo AmJo-nrN>o YHo$cVr hþB© McVr h¡, O¡go Üd{Z Va§J| hdm Ho$ H$Um| H$mo AmJo-
nrN>o YHo$cVo hþE AmJo ~‹T>Vr h¢$&

(B) Eg Va§J| (S Waves)

Xÿgao àH$ma H$s ~m°S>r Va§J| Eg Va§J| `m {ÛVr`H$ Va§J| hmoVr h¢$& EH$ Eg Va§J
H$s J{V nr Va§J H$s J{V H$s VwcZm _| Yr_r hmoVr h¡ Am¡a ̀ h Ho$dc R>mog _mÜ`_
_| hr J_Z H$a gH$Vr h¡, Vac _mÜ`_ _| Zht$& Eg Va§J| MÅ>mZ Ho$ H$Um| H$mo
D$na-ZrMo `m AJc-~Jc H$s {Xem _| J{V àXmZ H$aVr h¢, na AnZr J{V Ho$
{Xem Ho$ cå~dV$&

2. gVhr Va§J|
gVhr Va§J| ~m°S>r Va§Jm| H$s VwcZm _| H$_ Amd¥{Îm dmcr Va§J| hmoVr h¢ Am¡a ò Ho$dc
H«$ñQ> _| hr J_Z H$a gH$Vr h¢$& n[aUm_ñdê$n, ŷH$åncoI (Seismogram) _|
AmgmZr go nhMmZr Om gH$Vr h¢$& ò Va§J| {ZåZ{cpIV àH$ma H$s hmoVr h¢$&
(A) cd Va§J| (Love Waves)

cd Va§J g~go VoO gVhr Va§J h¡ {OgH$m Zm_ EH$ {~«{Q>e J{UVk
E.B.EM. cd (A.E.H. Love) Ho$ Zm_ na aIm J`m h¡$& E.B.EM. cd
Zo hr nhcr ~ma 1911 _| Bg Vah H$s Va§J Ho$ {cE J{UVr` _m°S>c na
H$m_ {H$`m Wm$& `h Va§J H«$ñQ> H$s gVh VH$ hr gr{_V ahVr h¡ VWm `h
nyar Vah go j¡{VO J{V n¡Xm H$aVr h¡$&
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(B) a¡co Va§J| (Rayleigh Waves)

a¡co Va§J ^r gVhr Va§J h¡ {OgH$m Zm_ Om°Z {d{c`_ ñQ´>Q> (John

William Strutt), cm°S©> a¡co (Lord Rayleigh) Ho$ Zm_ na aIm J`m
h¡ {OÝhm|Zo J{UVr` AmYma na 1885 _| Bg Vah Ho$ Va§J Ho$ ApñVËd
H$s ^{dî`dmUr H$s Wr$& a¡co Va§J O_rZ na Kw_mdXma VarHo$ go `m ỳ± H$h|
{H$ cw‹T>H$Vr hþB© AmJo ~‹T>Vr h¡ O¡go EH$ Va§J Prc _| `m _hmgmJa _|
AmJo ~‹T>Vr h¡$& Š`m|{H$ `h Kw_mdXma VarHo$ go AmJo ~‹T>Vr h¡, O_rZ H$mo
D$na-ZrMo VWm AJc-~Jc H$s Amoa J{V XoVr hþB© Cgr {Xem _| AmJo
~‹T>Vr h¡$& ŷH§$n AmZo na _hgyg {H$E JE A{YH$m§e PQ>H$m| H$s dOh a¡co
Va§J| hr h¢, Omo AÝ` Va§Jm| H$s VwcZm _| ~hþV ~‹S>r hmo gH$Vr h¢$&

gwZm_r (Tsunami)

gwZm_r {demc _hmgmJar` cha| h¢ Omo VoOr go _hmgmJam| Ho$ Ama-nma J_Z H$a
gH$Vr h¢$& VQ>r` joÌm| _| AmZo dmco ŷH§$n gwZm_r CËnÞ H$a gH$Vo h¢ Omo g_wÐ Ho$
Xÿgar Amoa hOmam| {H$cmo_rQ>a H$s Xÿar VH$ ZwH$gmZ H$a gH$Vo h¢$&

gwZm_r Cg {H$gr ^r MrO go CËnÞ hmo gH$Vr h¡ Omo Oc- §̂S>ma H$mo Am§Xmo{cV
H$aVr h¡$& Bg_| ŷH§$n Omo g_wÐ Vc Ho$ D$Üdm©Ya Am°\$goQ> H$m H$maU ~ZVo h¢, Oc-
§̂S>ma _| Ádmcm_wIr` àñ\w$Q>Z, Oc- §̂S>ma _| ŷñIcZ, nmZr Ho$ ZrMo {dñ\$moQ>, Am¡a

CëH$mqnS> Ho$ à^md em{_c h¢$&
gwZm_r Va§Jm| _| hdm Ho$ H$maU _hmgmJa _| n¡Xm hþB© Va§J H$s VwcZm _| Va§J

X¡Ü ©̀ Am¡a doJ A{YH$ hmoVo h¢$& OoQ> {d_mZ Ho$ doJ Ho$ g_mZ hr BgH$m ^r doJ H$B©
gm¡ {H$._r./K§Q>m Ho$ H«$_ H$m hmoVm h¡$& do Am_ Vm¡a na EH$ go A{YH$ Va§J| hmoVr h¢,
Omo K§Q>m| `m X{g`m| {_ZQ>m| Ho$ A§Vamc _| VQ> go Q>H$amVr ahVr h¢$&

àem§V _hmgmJa Ho$ ~o{gZ Ho$ {cE gwZm_r MoVmdZr àUmcr {dH${gV H$s JB© h¡
Am¡a, hmc hr _| qhX _hmgmJa Ho$ {cE ^r, Ohm§ 2004 _| 250,000 go A{YH$
cmoJm| H$s gwZm_r H$s dOh go OmZ J§dmZr n‹S>r Wr$& co{H$Z, Bg Vah H$s MoVmdZr
àUmcr ŷH§$n AmZo Ho$ ~mX gwZm_r H$m nVm cJmZo Am¡a nydm©Zw_mZ H$aZo H$s BgH$s
j_Vm na {Z ©̂a H$aVr h¡ Omo Va§J D$§MmB`m| Am¡a `mÌm-g_` Ho$ gQ>rH$ nydm©Zw_mZ H$aZo
_| H$B© K§Q>o cJm XoVo h¢$&

�
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n¥Ïdr {dkmZ _§Ìmc` (E_ Amo B© Eg) Ho$ A§VJ©V ^maVr` CîUXoer` _m¡g_
{dkmZ g§ñWmZ (AmB© AmB© Q>r E_) nwUo _| pñWV Ocdm ẁ n[adV©Z AZwg§YmZ H|$Ð
(gr gr gr Ama) _w»`V… Ocdm ẁ n[adV©Z g§~§Yr d¡km{ZH$ emoY H$m`m] _| g§c¾
h¡$& H|$Ð Ho$ H$m ©̀H$mar {ZXoeH$ S>m°. Ama. H¥$îUZ Ho$ {Xem-{ZX}eZ _| d¡{œH$ Am¡a
joÌr` Ocdm ẁ n[adV©Z H$s dV©_mZ pñW{V Ed§ ^{dî`JV n[adV©Zm| H$m AÜ``Z
H$aZo Ho$ {cE H|$Ð Zo AZdaV à`mg Omar aIm h¡$& E_ Amo B© Eg do{~Zma-2020

_| ~mocVo hþE S>m°. Ama. H¥$îUZ Zo ~Vm`m {H$ _w»` Vm¡a na H|$Ð Zo AmB© AmB© Q>r
E_-n¥Ïdr àUmcr _m°S>c (AmB© AmB© Q>r E_-B© Eg E_) H$m {dH$mg ({MÌ 6.1) Ed§
X{jU-E{e`mB© joÌ Ho$ {cE g_pÝdV joÌr` gH$c-{dñVma Ho$ AZwH$cZm| (H$m°S}>Šg)
H$mo AmcmoMZmË_H$, à^md Am¡a _yë`m§H$Z {dûcofU {deofkm| Ho$ {cE ghO CncãY
H$aZo _| _hVr ŷ{_H$m {Z^mB© h¡$& `h d¡km{ZH$ boI S>m°. Ama. H¥$îUZ Ûmam E_ Amo
B© Eg do{~Zma-2020 _| {X ò JE ì`m»`mZ Ed§ ^maVr` joÌ na Obdm ẁ n[adV©Z
H$m AmH$bZ {df` na àH$m{eV [anmoQ>© na AmYm[aV h¡$& H|$Ð _| n ©̀dojU H$m ©̀H«$_m|
_| _oQ>âcŠg Ho$ A§VJ©V h[aVJ¥h J¡g âcŠg, O¡d- ŷamgm`{ZH$ à{H«$`mAm|, ŷ{_ H$s
Z_r Ed§ gVh na hmoZo dmcr à{H«$`mAm| H$m _mnZ {H$`m Om ahm h¡ {Oggo ^maVr`
joÌ Ho$ {d{^Þ nm[apñW{VH$ V§Ìm| _| BZH$s {d{dYVmAm| H$mo g_Pm Om gHo$Jm$& gr

6. E_AmoB©Eg do{~Zma-2020: Ocdm ẁ n[adV©Z
AZwg§YmZ H|$Ð H$s CncpãY`m§

S>m°. Ama. H¥$îUZ
d¡km{ZH$ Or Ed§ H$m ©̀H$mar {ZXoeH$, Obdm ẁ n[adV©Z AZwg§YmZ H|$Ð,

^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ, nwUo
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gr gr Ama _| {H$ ò J ò n¡{c`moŠcmB_oQ> AÜ``Z Ho$ A§VJ©V AZoH$ àm°Šgr Am§H$‹S>m|
Ho$ g§H$cZ Ed§ {dûcofUmË_H$ AÜ``Z Ûmam X{jU E{e`m, {deofH$a _m°ZgyZ _|,
AVrV Ho$ Ocdm ẁ n[adV©Z H$mo g_PZo H$m à`mg {H$`m Om ahm h¡$& gmW hr, H|$Ð
Zo dm ẁ_§S>cr` agm`Z {dkmZ Ed§ h[aVJ¥h J¡gm| Ho$ dm ẁ_§S>c _| ~‹T>Vr _mÌm go
g§~pÝYV Am§H$‹S>o ^r g§H${cV {H$E h¢ Am¡a BZHo$ {dûcofU Ed§ Cn ẁº$ AZwH$cZm|
Ûmam Ocdm ẁ n[adV©Z, {deofV… _mZdO{ZV {H«$`mH$cmnm|, go àm^m{dV d¡km{ZH$ _wÔm|
H$m AÜ``Z {H$`m Om ahm h¡$&

AmB© AmB© Q>r E_-B© Eg E_ Ocdm ẁ n[adV©Z Ho$ A§Va-gaH$mar n¡Zc (B§Q>a
JdZ©_|Q>c n¡Zc Am°Z ŠcmB_oQ> M|O, AmB© nr gr gr) Ho$ A§VJ©V hmoZo dmco ẁp½_V
_m°S>c A§Va-VwcZmË_H$ n[a`moOZm MaU-6 (H$nëS> _m°S>c B§Q>a H$åno[aOZ àmoOoŠQ>
\o$O 6, gr{_n-6) _| ^maV H$s Amoa go àW_ ~ma ^mJ co ahm h¡$& AmB© AmB© Q>r
E_-B© Eg E_ Ho$ ZdrZ à{Vê$n _| dm ẁ_§S>c Ho$ D$nar jmô _ÊS>c Ho$ ñVa na
{d{H$aU _| Ag§VwcZ H$m\$s H$_ hþAm h¡ Omo {H$ ẁp½_V Ocdm ẁ _m°S>cm| Ho$ {cE
AË §̀V _hÎdnyU© _mnX§S> h¡$& BgHo$ gmW-gmW Bg _m°S>c Ûmam X{jU E{e`m _|
_m°ZgyZ dfm©, AmH©${Q>H$ Am¡a A§Q>mH©${Q>H$ joÌm| _| {h_ {dVaU, AQ>cm§{Q>H$

{MÌ 6.1: AmB©AmB©Q>rE_-n¥Ïdr àUmbr _m°S>b (AmB© AmB© Q>r E_-B© Eg E_) Ûmam àjon
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{_[a{S>`moZc AmodQ>©{ZªJ gHw©$coeZ, B§Q>a¡pŠQ>d _hmgmJa O¡d- ŷagm`Z {H«$`mE±,
g_`mYm[aV dm ẁ-{dc` n[adV©Z, ŷ{_ go _hmgmJa VH$ Oc {Zd©hZ O¡go KQ>H$m| H$m
`WmW©dmXr AZwH$cZ Ed§ BZ_| C{MV g§VwcZ BË`m{X em{_c h¢$& H|$Ð Zo H$m°S}>Šg
X{jU E{e`m Ho$ Cƒ {d`moOZ dmco g§JUH$s` AZwH$cZ Ho$ gmW hr gmW CZHo$
A{^coIZ, à~§YZ Am¡a àgma Ho$ {cE EH$ n¥Ïdr-àUmcr {J«S> (B© Eg Or ZmoS>) H$m
^r {dH$mg {H$`m h¡$&

BgHo$ A{V[aº$ hmc _| hr gr gr gr Ama Zo n¥Ïdr {dkmZ _§Ìmc`, ^maV
gaH$ma ào[aV ^maVr` joÌ na Ocdm ẁ n[adV©Z H$m AmH$cZ {df` na EH$ àW_
[anmoQ>© EH$ nwñVH$ Ho$ ê$n _| àñVwV H$s h¡$& Bg nwñVH$ _| CncãY A§Vam©ï´>r` ñVa
na _mÝ`Vm àmá d¡km{ZH$ gm{hË`, {Q>ßn{U`m|, Ocdm ẁ _m°S>c AZw_mZm| Am¡a àH$m{eV
AmB© nr gr gr [anmoQ>m] Ho$ AmYma na ^maVr` Cn_hmÛrn na _mZd-ào[aV d¡{œH$
Ocdm ẁ n[adV©Z Ho$ à^mdm| Ho$ {dûcofU Ho$ gmW hr, ^maVdf© _| d¡{œH$ Am¡a joÌr`
Ocdm ẁ _| {dJV XeH$m| Am¡a ^{dî` Ho$ AZw_m{ZV n[adV©Zm| H$m ^r EH$ g§ûcofU
àñVwV {H$`m J`m h¡$& Am§H$‹S>o Xem©Vo h¢ {H$ {nN>co eVH$ (H$ar~-H$ar~) 1901-2018

Ho$ Xm¡amZ ^maV _| dm{f©H$ gVh Ho$ Vmn_mZ _| 0.7 {S>J«r gopëg`g H$s d¥{Õ XO©
H$s JB© h¡, Am¡a gmW hr gmW dm ẁ_§S>cr` Z_r H$s _mÌm _| ^r ~‹T>moVar XO© H$s JB©
h¡$& C„oIZr` h¡ {H$ 1976-2005 Ho$ gmnoj B¸$sgdt gXr Ho$ A§V VH$ (2070

Ho$ XeH$ Ho$ nümV²) h[aVJ¥h J¡g dm{_ªJ n[aÑí`m| _| ^maV Ho$ Am¡gVZ Vmn_mZ _|
2.4 {S>J«r gopëg`g go 4.2 {S>J«r gopëg`g VH$ H$s d¥{Õ hmo gH$Vr h¡$&
CîUH${Q>~§Yr` qhX _hmgmJa _| g_wÐ H$s gVh Ho$ Vmn_mZ _| 1951-2015 Ho$ Xm¡amZ
Am¡gVZ 1 {S>J«r gopëg`g H$s d¥{Õ XO© H$s JB©$& AZw_mZ h¡ {H$ Vmn_mZ _| hþE
D$namoº$ n[adV©Z _mZdO{ZV à^md Ed§ g_wÐ-Am¡a-dm ẁ_§S>c Ho$ ẁp½_V à^md go
ào[aV h¢$& ỳ§ Vmo dm ẁ_§S>cr` Z_r Ho$ ~‹T>Zo go _m°ZgyZr dfm© _| d¥{Õ hmoZm Mm{hE co{H$Z
[aH$m°S©> Xem©Vo h¢ {H$ 1950 Ho$ ~mX go _m°ZgyZ H$s dfm© _| {JamdQ> AmB© h¡ {OgH$m
à_wI H$maU CÎmar JmocmY© _| _mZdO{ZV dm ẁ{dc` Ed§ ŷ{_ Cn`moJ Am¡a AmÀN>mXZ
_| ~Xcmd h¡$& BZ H$maH$m| Zo h[aVJ¥h J¡g dm{_ªJ n[aÑí` _| dfm© H$mo ~‹T>mZo H$s àd¥{Îm
H$mo à^mdhrZ H$a {X`m h¡$& BgHo$ {dnarV, _Ü` ^maV _| {nN>co Hw$N> XeH$m| _|
ñWmZr` ^mar dfm© H$s KQ>ZmAm| H$s Amd¥{Îm H$m\$s ~‹T> JB© h¡$& d¡{œH$ {Z §̀ÌU Ed§
^maV gaH$ma H$s Zr{V`m| Ho$ A§VJ©V ^{dî` _| dm ẁ{dc` CËgO©Z _| H$Q>m¡Vr Ho$ gmW
Or EM Or dm{_ªJ Ho$ KQ>Vo à^md go, gwXÿa ^{dî` _| _m°ZgyZ H$s dfm© _| d¥{Õ hmo
gH$Vr h¡$& Vmn_mZ Am¡a dm ẁ_§S>cr` Z_r _| d¥{Õ Ho$ gmW hr gXr Ho$ A§V VH$ Am¡gV
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_m°ZgyZr dfm© Ed§ Ma_ KQ>ZmAm| Am¡a CZH$s n[adV©ZercVm _| ^r d¥{Õ hmo gH$Vr
h¡$& Ocdm ẁ n[adV©Z _m°S>c Xem©Vo h¢ {H$ ^{dî` _| dfm© Ho$ {dVaU _| AmZo dmco
BZ n[adV©Zm| Ho$ H$maU {_Å>r H$s Z_r _| H$_r Ed§ gyIm Am¡a gyIo Ho$ joÌm| _| ^r
d¥{Õ hmo gH$Vr h¡$& 1950 Ho$ nümV² ~m‹T> H$s KQ>ZmAm| _| d¥{Õ hþB© h¡ {OgH$m EH$
_hËdnyU© H$maU ñWmZr` ñVa na H$_ g_` _| hmoZo dmcr Vrd« dfm© H$s ~‹T>r hþB©
K§Q>ZmE± h¢$& ^{dî` _| ^r Vrd« dfm© Ho$ H$maU AmZo dmcr ~m‹T> H$s KQ>ZmAm| Ho$ d¥{Õ
hmoZo H$m AZw_mZ h¡$& d¡{œH$ Vmn_mZ _| d¥{Õ Ho$ gmW {h_ZX Am¡a {h_ {dJcZ H$s
Cƒ Xa H$s dOh go {h_mc` H$s Km{Q>`m| _| ZXr Ho$ Oc àdmh _| d¥{Õ hmo gH$Vr
h¡ {Oggo ~m‹T> H$m OmopI_ ~‹T> gH$Vm h¡, qOg_| _w»`V`m qgYw, J§Jm Am¡a ~«÷nwÌ
Km{Q>`m| H$mo Á`mXm IVam h¡$&

d¡{œH$ Vmn_mZ _| d¥{Õ Ho$ gmW-gmW CÎmar {hÝX _hmgmJa Ho$ Oc ñVa _|
1993-2017 Ho$ Xm¡amZ 3.3 {_._r. H$s d¥{Õ XoIr JB© h¡ {OgH$m _w»` H$maU
_hmgmJam| _| Oc H$m D$î_r` {dñVma h¡ Am¡a `h _m°ZgyZr hdmAm| Ho$ H$_Omoa hmoZo
Ho$ H$maU hþAm h¡$& `Ú{n Am_Vm¡a na CÎmar {hÝX _hmgmJa _| MH«$dmVr Vy\$mZm| H$s
dm{f©H$ J{V{d{Y _| H$_r AmB© h¡, A{nVw Am§H$‹S>o Xem©Vo h¢ {H$ _m°ZgyZ F$Vw Ho$ ~mX
AmZo dmco AË`{YH$ Vrd«Vm Ho$ MH«$dmVr Vy\$mZ H$s Amd¥{Îm _| {nN>co Xmo XeH$m| _|
d¥{Õ hþB© h¡$& qhXþHw$e {h_mc` _| {nN>co 6-7 XeH$m| Ho$ Xm¡aZ 0.2 {S>J«r gopëg`g
à{V XeH$ H$s Xa go Vmn_mZ _| ~‹T>moÎmar hþB© h¡, O~{H$ {Vã~Vr nR>ma Ho$ Vmn_mZ
_| d¥{Õ H$s Xa 0.4 {S>J«r gopëg`g go A{YH$ ahr h¡$& Bg joÌ _| {nN>co 4-5 XeH$m|
_| ~\©$~mar Am¡a {h_ZXm| Ho$ joÌ _| ^r {JamdQ> AmB© h¡$& BgHo$ {dnarV, H$mamH$moa_
{h_mc` _| hmc Ho$ XeH$m| _| n{ü_r {djmô  H$s Vrd«Vm ~‹T>r h¡ {Oggo g{X©̀ m| _|
{h_dfm© _| d¥{Õ hþB© h¡$& B¸$sgdt gXr _| {Za§Va ½cmo~c dm{_ªJ Ho$ gmW, qhXþHw$e
{h_mc` _| Vmn_mZ Ho$ Am¡a ~‹T>Zo H$m AZw_mZ h¡ {OgHo$ H$maU qhXþHw$e {h_mc`
_| ~\©$~mar _| {Za§Va {JamdQ> Am gH$Vr h¡$& hmcm§{H$, {^Þ-{^Þ Ocdm ẁ _m°S>c Bg_|
ì`mnH$ àgma Xem©Vo h¢$&

`h [anmoQ>© emoYH$Vm©Am|, {ejm{dXm| Am¡a Zr{V {Z_m©VmAm| BË`m{X Ho$ {cE EH$
g§X ©̂ g§gmYZ Ho$ ê$n _| H$m ©̀ H$aoJr$&

ŷnoÝÐ ~hmXþa qgh Ed§ {_{cÝX _wOw_Xma
�
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H$moamoZm dm`ag H$s _hm_mar Ho$ H$maU ^maV Ed§ amÁ` gaH$mam| Ûmam Kmo{fV
Vmbm~§Xr Ho$ Xm¡amZ àXÿfU CËgO©Z lmoVm| go CËgO©Z _| ^mar {JamdQ> AmB© h¡& Bg
n[aUm_ H$mo XoIVo hþE h_| h_mao àXÿfU {Z §̀ÌU Ho$ g§H$ën _| EH$ Cå_rX H$s {H$aU
{XImB© Xr h¡$& ò Vmo h_ g~H$mo {d{XV h¡ {H$ dm ẁ àXyfU ^maV df© Ho$ eham| _|
{H$VZr ~‹S>r g_ñ`m ~Zm hþAm h¡$& H$moamoZm Zo Vmo cmoJm| H$mo ~r_ma {H$`m hr h¡,
d¡km{ZH$m| H$m _mZZm h¡ {H$ dm ẁ àXyfU Bggo ^r ^`mdh pñW{V n¡Xm H$a gH$Vm h¡$&

g\$a - ^maV ^maVdf© H$s dm ẁ JwUdVm _mnZo Ed§ dm ẁ àXÿfU Ho$ nydm©Zw_mZ
H$s àUmcr h¡ {OgH$mo AmB© AmB© Q>r E_, nwUo Ho$ d¡km{ZH$m| Zo {dH${gV {H$`m h¡ ({MÌ
7.1)$& g\$a n[a`moOZm Ho$ Am±H$‹S>o> ~VmVo h¢ {H$ H$moamoZm _hm_mar Ho$ {Z`Ì§U
(Control) Ho$ {cE Omo Cnm` ^maV gaH$ma Zo {H$E h¢ Am¡a OmJéH$ OZVm Zo {Og
Vah dmhZm| Ho$ MmcZ na amoH$ cJmB© h¡ CgH$s dOh go 5 _mM© 2020 Ho$ ~mX go
nwUo _| ZmBQ´>moOZ Ho$ KQ>H$ dmco àXyfU _| 45% H$s {JamdQ> AmB© h¡$& dht _wå~B©
Am¡a Ah_Xm~mX _| 50% VWm {X„r _| A~ {JamdQ> ewé hþB© h¡ ({MÌ 7.2)$&
ZmBQ´>moOZ S>mB Am°ŠgmBS> àXyfU h_mao ñdmñÏ` Ho$ {cE ~hþV hm{ZH$maH$ h¡; ImgH$a,
AñW_m, _Yw_oh Am¡a {Xc Ho$ _arOm| Ho$ {cE$& `h {JamdQ> noQ´>moc, S>rOc VWm AÝ`
àH$ma Ho$ BªYZm| Ho$ H$_ OcZo H$s dOh go XO© hþB© h¡ VWm BgH$m _w»` H$maU
Vmcm~§Xr Ho$ Xm¡amZ Amn g~ H$m Ka go ~mha Z {ZH$cZm h¡$& Vmcm~§Xr Ho$ H$maU
hr ghr, na `{X Bg Vah Ho$ {H$gr ^r à`mg go àXyfU H$_ hmoVm h¡ Vmo _Zwî`m|

7. H$mo{dS>-19, dm ẁ àXÿfU Am¡a Zrcm AmH$me

S>m°. Or. ~oJ
d¡km{ZH$ Or, ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ, nwUo
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_| Immune Power _O~yV hmoVm h¡ VWm CZH$s H$moamoZm go c‹S>Zo H$s j_Vm ~‹T>Vr
h¡$& Bg àH$ma Amn {OVZm quarantine _o ah|Jo, àXÿfU Ho$ {chmO go AmnH$mo CVZm
hr \$m`Xm hmoJm$&

{MÌ 7.1: ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ H$s ^maVdf© Ho$ _mZ{MÌ na Xem©̀ o
J ò ñWmZm| _| MbZo dmbr g\$a (SAFAR) n[a`moOZm

{MÌ 7.2: Vmbm~§Xr go nhbo VWm nyU© Vmbm~§Xr Ho$ Xm¡amZ ^maVdf© Ho$
{d{^Þ eham| _| PM

2
.
5 
H$m ñVa
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^maV Ho$ eham| _| PM
2.5

 Am¡a PM
10

 àXyfU H$s g_ñ`m A{YH$ J§̂ ra h¡$& ò
H$U Cg H$moamoZm dm`ag O¡go hr h¢ na CZH$m AmH$ma H$moamoZm, Omo Or{dV H$U h¡,
go 10-50 JwZm A{YH$ h¡$&

^maV _| dmhZm| Ho$ McmZo go n o̧$ Am¡a H$ƒo amñVm| na Omo Ywc C‹S>Vr h¡ Am¡a
hdm _| cQ>H$s ahVr h¡ dmo ^r PM

10
 d PM

2.5
 H$Um| Ho$ àXyfU H$m EH$ _w»` H$maU

h¡$& AJa dmhZ nyar Vah ~§X H$a {XE OmE§ O¡go cm°H$S>mCZ _| hwAm h¡ Vmo H$Ur`
àXyfU ^r H$_ hmo OmEJm$& Am¡a h_ g~H$mo àH¥${V-àXÎm ñdÀN> hdm VWm Zrcm
Amg_mZ CncãY hmo OmEJm Eogr pñW{V h_| AnZm Immune System _O~yV H$aZo
_| ghm`H$ hmoJr VWm _Zmod¡km{ZH$ Vm¡a na h_ Am¡a A{YH$ à~c hmo OmE§Jo$& àgÞVm
H$s ~mV h¡ {H$ Cn ẁ©º$ H$maU go H$Ur` àXÿfU {X„r _| A^r H$_ hmoZm ewê$ hþAm
h¡& nwUo Am¡a _wå~B© _| Vmo H$Ur` àXÿfU H$m\$s hX VH$ H$_ hmo J`m h¡ VWm A^r
^r Bg_| {JamdQ> H$s àd¥{V Omar h¡$&

Jhao œgZ _| H${R>ZmB© Ho$ bjU dmbo H$moamoZmdm`ag 2 (SARS-CoV-2) Ho$
H$maU hmoZo dmbm H$mo{dS>-19 _hm_mar AnZr Nw>Am-Ny>V go _mZd _| \¡$bZo H$s àH¥${V
Ho$ H$maU Xþ{Z`m ^a _| VoOr go \¡$b ahm h¡$& ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ
Ho$ d¡km{ZH$m| Zo ^maV Ho$ N>h _hmZJar` eham| _| Xmo g~go IVaZmH$ dm ẁ àXÿfH$m|
(PM2.5 Ed§ NO

2
) Ho$ AmYma ŷV ñWm`r ñVa H$m AZw_mZ bJm`m h¡, Omo bm°H$S>mCZ

 {MÌ 7.3: dm ẁ_§S>b _| ~ogbmBZ PM
2
.
5
ñVa VWm H$mo{dS>-19 g§H«$_U Ho$ H$maU _¥Ë ẁ Xa

Ed§ Hw$b _aZo dmbm| H$s g§»`m _| ñWm{ZH$ n[adV©ZerbVm
(gm¡OÝ`… ~oJ EQ> Amb, 2020)
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AmAmo h_ n¥Ïdr {dkmZ H$mo g_P|

Ho$ H$maU àXÿfH$ CËgO©Z _| A ŷVnyd© {JamdQ> Ho$ H$maU nhbr ~ma g§̂ d hmo gH$m
h¡$& h_Zo {d{^Þ n`m©daU Am¡a _m¡g_ _mnX§S>m| Ho$ gmW H$mo{dS>-19 Ho$ ghg§~§Y H$m
^r AÜ``Z {H$`m h¡$& `Ú{n _hm_mar Ho$ {bE H$B© g§{X½Y H$maH$ h¢, h_Zo dm ẁ_§S>b
_| ~ogbmBZ PM

2.5
 ñVa Ho$ gmW H$mo{dS>-19 Ho$ H$maU Kmo{fV _¥Ë ẁ Xa _| EH$ _O~yV

g§~§Y (80% ghg§~§Y JwUm§H$) nm`m h¡ ({MÌ 7.3)$& {d{XV hmo {H$ {H$gr ^r
dm ẁ_§S>br` KQ>H$ H$m dm ẁ_§S>b _| ~ogbmBZ ñVa dh ñVa h¡ Omo ñdm^m{dH$ ê$n
go dm ẁ_§S>b _| _m¡OyX hmoVm h¡ Am¡a {Oggo ha g_` bmoJm| H$m gm_Zm hmoVm ahVm
h¡$& Eogo H$maH$m| H$s n[adV©ZerbVm n[apñW{V-OÝ` KQ>ZmAm| H$s n[adV©ZerbVm H$s
ì`m»`m H$a nmZo _| ~Iw~r gj_ hmoVr h¡$& AV… dm ẁ_§S>b _| PM

2.5
 Ho$ ñVa H$mo

H$mo{dS>-19 Ûmam bmoJm| _| hmoZo dmbo g§H«$_U Ho$ {bE EH$ _hËdnyU© gyMH$ _mZm Om
gH$Vm h¡$& H$mo{dS>-19 g§H«$_U Ho$ \¡$bZo Ho$ _Ü`_ Ad{Y Ho$ Xm¡amZ BgH$m A{YH$V_
Vmn_mZ Ho$ gmW AÀN>m g§~§Y (-56% ghg§~§Y JwUm§H$) nm`m J`m h¡$& h_mao Cnamoº$
{ZîH$f© dV©_mZ _| CnbãY àma§̂  go boH$a _B© VH$ Ho$ So>Q>m na AmYm[aV h¢, na ò
{ZîH$f© _hm_mar{dXm| Ho$ {bE H$_ go H$_ EH$ àma§{^H$ OmZH$mar Vmo àXmZ H$aVo hr
h¢²$& Amem h¡ `h àma§{^H$ OmZH$mar à^mdr ñdmñÏ` OmopI_ à~§YZ Zr{V`m| Ho$ {dH$mg
_| H$m\$s Cn`moJr {gÕ hmoJr$$&

�
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^y{_H$m
`hm± h_ H¥${f-Ocdm ẁ, Ocdm ẁ n[adV©Z Ed§ _m°ZgyZ g§~§Y, Ocdm ẁ nydm©Zw_mZ

H$s Amdí`H$Vm, H¥${f-Ocdm ẁ godmAm| Ho$ {dñVma _| n¥Ïdr {dkmZ _§Ìcm` H$s nhc
Am¡a H$mo{dS>-19 Ho$ D$nam§V amoOJma g¥OZ _| BgH$s ŷ{_H$m BË`m{X na MMm© H$a|Jo$&
`h Bg{cE ^r Amdí`H$ h¡ Š`m|{H$ ^maVr` H¥${f H$m\$s hX VH$ _m¡g_ na {Z ©̂a
h¡$& `Ú{n gH$c Kaocy CËnmXZ _| H¥${f H$m `moJXmZ KQ> ahm h¡, VWm{n EH$ ~‹S>r
Am~mXr A^r ^r AmOr{dH$m Ho$ {cE Bg na {Z ©̂a h¡$& AV… Ocdm ẁ n[adV©Z Ho$
~‹T>Vo OmopI_ Ho$ à^mdm| Am¡a g§̂ m{dV AZwHy$cZ H$mo g_PZo H$s Amdí`H$Vm h¡$&

H¥${f na _m¡g_ H$m à^md
Iar\$ \$gc| ~m[ae Ho$ n[adV©ZercVm go A{YH$ à^m{dV hmoVr h¢ O~{H$ a~r

\$gc| Ý ỳZV_ Vmn_mZ go à^m{dV hmoVr h¢$& cJmVma A{V-J_u (cy) Ho$ H$maU a~r
_| Johÿ± na ~wam Aga n‹S> gH$Vm h¡$& J§Jm Ho$ g_Vc joÌ _| Vmn_mZ Am¡a nmZr XmoZm|
H$s {d{dYVm Ho$ Ûmam Mmdc H$s CËnmXH$Vm à^m{dV hmoVr h¡$& Vmn_mZ
H$m~©ZS>mBAm°ŠgmBS> ~‹T>Zo VWm nmZr H$s ^anya CncãYVm hmoZo go gmò m~rZ Am¡a
_y§J\$cr O¡go \$crXma \$gcm| H$mo Vmo cm^ hmoVm h¡, na CîUcha (cy) H$m newAm|

8. ̂ maVdf© _| H¥${f-Ocdm ẁ godmAm| H$s ~ohVar hoVw
n¥Ïdr {dkmZ _§Ìmc` H$s nhc Am¡a H$mo{dS>-19
(COVID-19) AmnXm go {ZnQ>Zo _| BgH$s ̂ y{_H$m

S>m°. AVwc Hw$_ma ghm`
d¡km{ZH$ Or, ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ
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Ho$ XÿY CËnmX na {dnarV Aga n‹S>Vm h¡$& _m¡g_ Ho$ ~Xcmd Ho$ gmW àOZZ Am¡a
g_wÐr _Ëñ` nmcZ _| ^r ~Xcmd AmVm h¡$& _wJunmcZ Ho$ ì`dgm` _| cJmVma CîUVm
go ~wam Aga n‹S> gH$Vm h¡$& ^mar dfm© go Oc g§M`Z Ho$ {cE A{YH$ Adga Vmo
àmá hmoVm h¡, co{H$Z ŷ{_ H$s D$nar gVh Ho$ ~hmd go ~hþV ZwH$gmZ ^r hmoVm h¡$&

Ocdm ẁ n[adV©Z H$m ^maVr` H¥${f na à^md
Ocdm ẁ n[adV©Z Ho$ H$maU \$gc Ho$ n¡Q>Z© VWm \$gcm| H$s {H$ñ_m| _| ~Xcmd,

_w»` \$gcm| Ho$ joÌ _| H$_r, AmH$pñ_H$ \$gcm| Ho$ joÌ _| d¥{Õ Am{X XoIo Om
gH$Vo h¢ ({MÌ 8.1)$& Vmn_mZ n[adV©Z Ho$ n[aUm_ñdê$n H«$m°qnJ μOmoZ {eâQ> hmo
gH$Vo h¢$& Iar\$ \$gcm| H$m Hw$c `m Am§{eH$ ZwH$gmZ, ~wdmB© _| Xoar, ~wdmB© àmaå^
H$aZo Ho$ {XZm| _| ~Xcmd VWm Oc- §̂S>maU _| n[adV©Z ^r XoIo Om gH$Vo h¢$&
H$m~©ZS>mBAm°ŠgmBS> J¡g H$s dm ẁ_ÊS>c _| d¥{Õ Ho$ n[aUm_ñdê$n \$gc H$s n¡Xmdma
~‹T> gH$Vr h¡$& hmcm§{H$, Vmn_mZ _| d¥{Õ Ho$ n[aUm_ñdê$n nmZr H$s ~‹T>Vr _m§J
cm^H$mar à^mdm| H$mo H$_ H$a gH$Vr h¡$& H$sQ> Am¡a ~r_m[a`m§ ZE joÌm| _| \¡$c gH$Vr
h¢$& Y«wdr` ~\©$ Ho$ AmdaUm| Ho$ {nKcZo Ho$ H$maU g_wÐ Ho$ ñVa _| d¥{Õ VWm BgHo$

{MÌ 8.1: Obdm ẁ n[adV©Z Ho$ AZw_m{ZV à^md
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n[aUm_ñdê$n {ZMco BcmH$m| _| ~m‹T> Am gH$Vr h¡$& Cƒ D$§MmB© _| ñWm`r ~\©$ H$s
gr_maoIm nrN>o hQ> gH$Vr h¡, H$_ D$§MmB© na ½co{e`a Jm`~ hmo gH$Vo h¢ Am¡a Cƒ
D$§MmB© na ahZo dmco cmoJm| H$s g§»`m c§~o g_` _| ~mah_mgr Z{X`m| _| H$_ Oc
àdmh (`h ewê$ _| ~\©$ {nKcZo Ho$ H$maU ~‹T> gH$Vm h¡) Ho$ n[aUm_ñdê$n H$m\$s
H$_ hmo gH$Vr h¡$&

Vmn_mZ ~‹T>Zo Ho$ gmW ^maV Ho$ {d{^Þ ^mJm| _| \$gcm| H$s CnO _| H$_r hmo
gH$Vr h¡$& CXmhaU Ho$ {cE, Am¡gV hdm Ho$ Vmn_mZ _| 2ºC H$s d¥{Õ hmoZo H$s pñW{V
_|, Mmdc H$s n¡Xmdma A{YH$ CnO dmco joÌm| _| cJ^J 0.75 Q>Z/hoŠQ>ò a Am¡a
H$_ CnO dmco VQ>r` joÌm| _| cJ^J 0.06 Q>Z/hoŠQ>ò a VH$ KQ> gH$Vr h¡$& Ocdm ẁ
n[adV©Z Ho$ à_wI à^md dfm© AmYm[aV \$gcm| (Mmdc Am¡a Johÿ§ Ho$ Acmdm) na
hm|Jo, {OZH$s IoVr ^maV _| cJ^J 60% joÌm| _| hmoVr h¡$& ^maV _| g~go Jar~
{H$gmZ dfm© AmYm[aV H¥${f na {Z ©̂a hmoVo h¢$& 2-3.5 {S>J«r gopëg`g Ho$ Vmn_mZ d¥{Õ
Ho$ H$maU IoV ñVa Ho$ ewÕ amOñd _| 9 go 25% Ho$ ~rM ZwH$gmZ hmoJm$&

Ocdm ẁ n[adV©Z: Ma_ KQ>ZmE± Am¡a A§Va-F$pËdH$ _m°ZgyZ n[adV©ZercVm
Ocdm ẁ n[adV©Z Ho$ \$cñdê$n X¡{ZH$ ̂ mar dfm© Xa _| d¥{Õ hmoJr O~{H$ AmÐ© {XZm|

H$s à{VeVVm _| H$_r Am òJr$& _m°ZgyZ H$m Xoa go AmJ_Z hmoJm Ed§ CgH$s Xoa go dmngr
hmoJr$& ̂ {dî` _| g{H«$` / H$_ g{H«$` Ad{Y A{YH$ Vrd« Ed§ joÌr` ê$n go ~‹T>r hmo gH$Vr
h¡$& A{YH$ g{H«$` (H$_ g{H«$`) Ad{Y _| d¥{Õ Ho$ H$maU ^mdr ~m‹T> Am¡a {dH$amc Ed§
gyIm Am¡a ^`mZH$ hmo gH$Vm h¡$& hmcm±{H$, BZHo$ ñWm{ZH$ n¡Q>Z© _| ^m¡Jmo{cH$ EH$ê$nVm
hmo ̀ h Amdí`H$ Zht h¡$& Ma_ _m¡g_ H$s KQ>ZmAm| (CîUcha/erVcha/R>§T>/Amocmd¥{ï>)
_| d¥{Õ hmo OmEJr$& Eogo n[aÑí` _| Ma_ KQ>ZmAm| H$s ̂ {dî`dmUr MwZm¡VrnyU© hmo OmVr h¡$&
Eogo _| Oc g§gmYZm|, H¥${f n¡Xmdma, ~w{Z`mXr T>m§Mo Am¡a ^maVr` Cn_hmÛrn _| ahZo dmco
cmIm| cmoJm| Ho$ OrdZ à^m{dV hmo gH$Vo h¢$&

_m°ZgyZ n[adV©ZercVm
A§Va-dm{f©H$ n[adV©ZercVm: _m°ZgyZ Ho$ dm{f©H$ MH«$ _| ~Xcmd, Omo {H$ Am_

Vm¡a na EZgmo (qhX Am¡a àemÝV _hmgmJam| Ho$ gVhm| Ho$ Vmn_mZm| Ed§ Xm~m| na
AmYm[aV àmMc) `m Cg_| A§V{Z©{hV n[adV©ZercVm Ho$ gmW Ow‹S>o g_wÐ H$s gVh
Ho$ Vmn_mZ H$s {d{dYVm go à^m{dV hmoVm h¡, A{Z`{_V A{Vd¥{ï> `m gyIo H$mo OÝ_
XoVm h¡$&
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_m°ZgyZ _m¡g_: _m¡g_r Cƒ Am¡a {ZåZ Xm~, CîUH${Q>~§Yr` MH«$dmV (Vy\$mZ)
BË`m{X AënH$m{cH$ ñWmZr` ~m‹T> (`m gyIm), _¥Xm-H$Q>md, Ed§ Cƒ hdmAm| H$mo
OÝ_ XoVo h¢$&

A§Vam-_m¡g_r n[adV©ZercVm: 20-40 {XZ H$s g§J¥hrV _m¡g_r KQ>ZmE§ gyIo `m
~m‹T> H$mo OÝ_ XoVr h¢$& BZH$s ^{dî`dmUr g~go _wpíH$c h¡ co{H$Z Am{W©H$ Am¡a H¥${f
joÌm| Ho$ {cE em`X g~go _hËdnyU© h¡$&

n¥Ïdr {dkmZ _§Ìmc` BgH$s ^{dî`dmUr H$mo A{Zdm ©̀ H$aVm h¡ Š`m|{H$-
`h Ocdm ẁ _m¡g_ Ho$ à{V g§doXZerc joÌm| _| {d{^Þ {ZU©̀  coZo H$s ~ohVa

pñW{V H$aZo Ho$ {cE à`mg H$aoJm$& ^{dî` Ho$ Ocdm ẁ n[adV©Z Am¡a à^mdm|, Am¡a
Ocdm ẁ Am¡a _m¡g_ H$s ^{dî`dmUr Ho$ ~mao _| {dkmZ AmYm[aV _m¡g_ Am¡a Ocdm ẁ
H$s OmZH$mar H$m g¥OZ Am¡a {dVaU H$aoJm$& n¥Ïdr {dkmZ _§Ìmc` H$s _m¡g_ Am¡a
Ocdm ẁ _m°S>qcJ J{V{d{Y`m§ BgHo$ Xmo à_wI H$m ©̀H«$_m|, g|Q>a \$m°a ŠcmB_oQ> M|O E§S>
[agM© Am¡a _m°ZgyZ {_eZ, Ho$ _mÜ`_ go g§Mm{cV H$s OmVr h¢$& ò _m°S>qcJ
J{V{d{Y`m± _m¡g_ Am¡a Ocdm ẁ na {dkmZ AmYm[aV ghO OmZH$mar àXmZ H$aZo H$s
Amoa CÝ_wI h¢$&

H¥${f Ho$ {cE XrKm©d{Y nydm©Zw_mZ (3-4 _mh nyd©) H$s Cn`mo{JVm
_m¡g_ AmYm[aV H¥${f H$m`m] hoVw àma§{^H$ aUZr{VH$ `moOZm ~ZmZo Ho$ g§X ©̂ _|

`h {ZåZ VarHo$ go {H$gmZm| H$s _XX H$aVm h¡; \$gcm|/~rOm| H$m M`Z Ed_ §̂S>maU
VWm Oc g§gmYZm| H$m à~§YZ$& H$_ dfm© H$s _m¡g_r ^{dî`dmUr Ho$ AmYma na amÁ`m|
H$mo d¡H$pënH$ {H$ñ_m| H$s nhMmZ Am¡a \$gc ~rO Am¡a AÝ` AmXmZm| H$s ì`dñWm
Ho$ _mÜ`_ go AmH$pñ_H$ `moOZm V¡̀ ma H$aZo Ho$ {cE OmJéH$ {H$`m OmVm h¡$&

H¥${f Ho$ {cE {dñVm[aV Ad{Y nydm©Zw_mZ (3-4 gámh nyd©) H$s Cn`mo{JVm
Bg nydm©Zw_mZ Ho$ AmYma na H¥${f H$m`m] na gm_[aH$ {ZU©̀  Ho$ {cE gcmh V¡̀ ma

H$s OmVr h¡$& `h nydm©Zw_mZ {ZåZ H$s nhco go V¡̀ m[a`m| _| _XX H$aVm h¡ - \$gcm|/
~rOm| H$m M`Z; ~wdmB©/H$Q>mB© Ho$ {cE Adga MwZZm; qgMmB© Ho$ g_` H$s eoS>çyqcJ
(`moOZm) - Bï>V_ nmZr H$m Cn`moJ; à{VHy$c _m¡g_ H$s KQ>ZmAm| go {ZnQ>Zm; VWm
nmofH$ VËd à~§YZ: Cd©aH$ à`moJ$&
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_m°ZgyZ {_eZ go nyd© ^maVr` nydm©Zw_mZ H$s pñW{V
_m°ZgyZr dfm© H$s ^{dî`dmUr Ho$ {cE H$moB© ẁp½_V J{Verc _m°S>c àUmcr Zht

Wr$& _m°ZgyZ H$s A{V dfm© (H$_ dfm©) Ad{Y l¥§Icm Ho$ AZw_mZ Ho$ {cE H$moB©
{dñVm[aV a|O J{V{dkmZ AmY[aV nydm©Zw_mZ àUmcr Zht Wr$& nydm©Zw_mZ àUmcr Ho$
{cE ẁp½_V _m°S>c Ho$ g§MmcZ _| H$moB© {deofkVm Zht Wr$& ẁp½_V S>mQ>m g_mdoeZ
àUmcr Zht Wr$& _m°ZgyZ AZwg§YmZ H$mo àmoËgm{hV H$aZo _| {dœ _| ^maV H$s ŷ{_H$m
ZJÊ` Wr$& _m°S>c {dH${gV H$aZo H$s à{H«$`m _| _hÎmdnyU© HPC g§gmYZm| H$_r Wr$&

_m°ZgyZ {_eZ Ho$ VhV {dñVm[aV a|O _m¡g_ Ho$ nydm©Zw_mZ (B©AmaE\$Eg) na
AmYm[aV amï´>r` H¥${f-Ocdm ẁ gcmhH$ma godm ~wco{Q>Z

AmB©E_S>r, ZB© {X„r dfm©, A{YH$V_ Vmn_mZ Am¡a Ý ỳZV_ Vmn_mZ Ho$ {cE
CFSv2 _m°S>c H$m Cn`moJ H$aHo$ {dñVm[aV a|O nydm©Zw_mZ CËnÞ H$aVm h¡ ({MÌ
8.2)$& AmB©E_S>r Am¡a g|Q´>c [agM© B§ñQ>rQ>çyQ> \$m°a S´>mB©c¢S> EJ«rH$ëMac [agM©
(CRIDA), ICAR, h¡Xam~mX, g§̀ wº$ ê$n go {dñVm[aV a|O nydm©Zw_mZ H$m Cn`moJ
H$aHo$ amï´>r` AAS ~wco{Q>Z V¡̀ ma H$aVo h¢$& B©AmaE\$Eg na AmYm[aV EJ«mo_oQ> gcmh
\$gc Ho$ _m¡g_ go nhco Am¡a CgHo$ Xm¡amZ aUZr{VH$ `moOZm Ho$ {cE ~hþV hr

{MÌ 8.2: {Obm/ãbm°H$ ñVa EJ«mo_oQ> (H¥${f Obdm ẁ) gbmhH$ma godm àUmbr
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Cn`moJr h¡$& BZ ~wco{Q>Zm| H$mo Z Ho$dc {H$gmZm| Ho$ {cE ~pëH$ `moOZmH$mam| Am¡a AÝ`
gaH$mar EO|{g`m| Ho$ {cE ^r H¥${f _| Zr{VJV {ZU©̀  coZo Ho$ {cE Cn`moJr _mZm OmVm
h¡$&

J«m_rU H¥${f _m¡g_ godm (GKMS) H$m ZoQ>dH©$
dV©_mZ _| GKMS n[a`moOZm _| 130 H¥${f _m¡g_ joÌ BH$mB`m± (AMFUs)

_m¡OyX h¢$& AMFUs Ho$ Acmdm 530 DAMU H$mo MaU dma VarHo$ go ñWm{nV H$aZo
H$s {Xem _| H$m ©̀ àJ{V na h¡$& ãcm°H$ ñVa H$s gcmh ewê$ H$aZo Ho$ {cE nhco MaU
_| 200 {Ocm EJ«mo_oQ> BH$mB`m| (DAMU) H$s ñWmnZm H$s Om ahr h¡$& dV©_mZ _|
668 {Ocmdma ~wco{Q>Z Am¡a 2100 ãcm°H$ dma ~wco{Q>Z (à`moJ Ho$ AmYma na) 97

AMFU Am¡a 129 DAMU Ûmam V¡̀ ma {H$E Om aho h¢$&

^maVr` H¥${f Ho$ {dH$mg H$s J{V VWm CgHo$ AÝ` nhcy
{nN>co H$B© XeH$m| _| H¥${f {dH$mg _| 2% go 3% gVV d¥pÕ Ho$ \$cñdê$n

AZoH$ ì`{º$ Jar~r aoIm go D$na Am gHo$ h¢$& à{VHy$c Ocdm ẁ H$s AZoH$ KQ>ZmAm|
Am¡a ^m¡Jmo{cH$ MwZm¡{V`m| go {ZnQ>m J`m$& CËnmXZ d¥pÕ Ho$ {cE _mÝ` AZwg§YmZ hþE
h¢$& Am¡gV CËnmXZ j_Vm dmco AZoH$ amÁ` Am¡a ì`{º$JV {H$gmZ A§Vaamï´>r` `m
Cggo A{YH$ ñVa na Am gHo$ h¢$& na§Vw, `h nm`m J`m h¡ {H$ ñWmZr` ñVa na EH$
Jm§d _| ŷ{_ Am¡a Ocg§gmYZm| H$s g_mZVm hmoVo hþE ^r {H$gmZm| _| Ag_mZ {dH$mg
hmoVm h¡, EH$ cm^ H$_mVm h¡ O~{H$ Xÿgam AmË_hË`m H$aVm h¡$& H¥${f ŷ{_ H$mo
Am¡Úmo{JH$ Am¡a ì`mdgm{`H$ Cn`moJ Ho$ VhV cm`m Om ahm h¡, {Oggo eof H¥${f ŷ{_
_| VZmd n¡Xm hmo ahm h¡$& Ocdm ẁ n[adV©Z Ho$ à{VHy$c à^md go g\$c {H$gmZ ^r
AŠga Jar~r _| dmng Am OmVo h¢$& A^r ^r cJ^J 30 à{VeV {H$gmZ Jar~r aoIm
Ho$ ZrMo h¢$&

COVID-19 _hm_mar Ûmam ncm`Z H$s ncQ>r {Xem h_| EH$ Adga àXmZ
H$aoJr

d¡{œH$ Vmn_mZ Ho$ H$maU H¥${f joÌ _| H$m_ Ho$ K§Q>m| H$s ~a~mXr H$mo ~‹T>o hþE
l_ e{º$ go H$_r ny{V© H$s Om gHo$Jr$& H¥${f Am¡a g§~Õ joÌ _| gm_y{hH$ à`mgm|
Ho$ _mÜ`_ go g_mdoer {dH$mg "g~H$m gmW, g~H$m {dH$mg' H$mo gaH$ma nhcr
àmW{_H$Vm Xo ahr h¡$& H¥${f Ho$ {cE gaH$ma H$s gpãgS>r EH$ gd©H$m{cH$ Cƒ ñVa
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na h¡$& Ý ỳZV_ Am` _yë` g_W©Z `moOZm `m H¥${f F$U _m\$s go joÌ H$mo AñWm`r
ê$n go _XX {_c ahr h¡, na§Vw c§~o g_` VH$ g§aMZmË_H$ gwYma Ho$ {c ò H¥${f
~w{Z`mXr T>m§Mo _| {Za§Va {Zdoe H$s Oê$aV h¡$& {OgH$mo Ü`mZ _| aIVo hþ̀ o gaH$ma
Zo 20 cmI H$amo‹S> H$m Am{W©H$ n¡Ho$O {X`m h¡$&

gaH$ma Ûmam CR>m ò JE H$X_m| go H¥${f joÌ _| {ZåZ{cpIV ~Xcmd hm|Jo
\$gc Ho$ n¡Q>Z© JÞo Am¡a a~‹S> O¡gr ZH$Xr \$gcm| Ho$ nj _| ñWmZm§V[aV hmoZm,

ghH$mar IoVr O¡go - B© - Mm¡nmc Am{X H$m Ama§̂  H$aZm, ñd §̀ ghm`Vm g_yh (O¡go
{H$ {c‚mV nmn‹S>) H$mo àmoËgm{hV H$aZm, H¥${f dñVwAm| Ho$ {cE H$B© {Z`m©V joÌ
ImocZm, ImÚ àg§ñH$aU CÚmoJ H$mo àmW{_H$Vm XoZm, H¥${f AmYm[aV CÚmoJm| H$mo ~‹T>mdm
{_cZm Am¡a Bggo LOCAL Ho$ {cE VOCAL H$mo ~‹T>mdm {_coJm {Oggo ^maV
AmË_{Z ©̂a ~ZoJm$&

�
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^maVr` J«rî_H$mcrZ _m°ZgyZ (AmB© Eg E_) na _hmgmJa Am¡a dm ẁ_§S>cr`
ẁ½_Z à{H«$`mE§, g§~Õ Xÿag§̀ moOZ Ed§ n[adV©ZercVm _m°S>c Ho$ {cE g~go

O{Q>c ŷ̂ m¡{VH$s` g_ñ`mE§ h¢$& J_© g_wÐr gVh Vmn_mZ (Eg Eg Q>r) Am¡a
A{YH$V_ dfm© Ho$ joÌ dm{f©H$ g_` n¡_mZo Am¡a _m¡g_r g_` n¡_mZo XmoZm| na
~hþV AÀN>r Vah go _oc ImVo h¢$& J«rî_-_m°ZgyZ Ho$ _m¡g_ _| ^maVr` _m°ZgyZr
joÌm| na A{ÛVr` g§dhZ H$s nw{ï> CnJ«h Ho$ ~{hJm©_r XrK©-Va§J {d{H$aU (Amo
Ec Ama) {MÌm| go ^r H$s Om gH$Vr h¡$& _m°ZgyZ àmMcm| _| n[adV©ZercVm
O¡go {H$ X{jU-n{ü_r {ZMco-Vc H$m gmo_mcr OoQ>, ŷ_Ü`aoIr` qhX _hmgmJa
Am¡a ~§Jmc H$s Im‹S>r _| Eg Eg Q>r H$m {dH$mg Am¡a g§~§{YV g§dhZ ^maVr`
J«rî_H$mcrZ _m°ZgyZ dfm© (AmB© Eg E_ Ama) _| n[adV©ZercVm H$mo g_PZo
Ho$ {cE ~hþV _hËdnyU© h¡$& _O~yV X{jU-n{ü_r hdmAm| H$s Mma Am`m_r
g§aMZm Omo ^maVr` ŷ{_ H$s Amoa Z_r cmVr h¡, ^maVr` ŷ{_ na dfm© H$m
{ZYm©aU H$aZo Ho$ {cE {ZUm©̀ H$ hmoVr h¡$& dm{f©H$ dfm© H$m cJ^J 80% dfm©
J«rî_ _m°ZgyZ Ad{Y _| àmá hmoVm h¡$& AmB© Eg E_ Ama H$m _mZH$ {dMcZ
nyao Xoe ^a _| hmoZo dmcr dfm© H$m cJ^J 10% hmoVm h¡, co{H$Z _Ü` ^maV
Am¡a n{ü_r KmQ> O¡go joÌm| _| A{YH$ {^ÞVm nm`r OmVr h¡$& H$_ dfm© dmco

9. _m°ZgyZ n[adV©ZercVm,
Xÿag§̀ moOZ Ed§ ^{dî`dmUr

S>m°. gr. kmZercZ
d¡km{ZH$ E\$, ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ
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df© A{YH$Va Ec-ZrZmo df© hmoVo h¢ Am¡a A{YH$ dfm© dmco df© cm-ZrZm df©,
hmcm§{H$ BZ g§~§Ym| H$mo ì`mnH$ ê$n Zht {X`m Om gH$Vm h¡$&

My§{H$ Ec-ZrZmo ŷ_Ü`aoIr` àem§V _hmgmJa joÌ _| g~go _hËdnyU©
n[adV©ZercVmAm| _| go EH$ h¡ Omo ^maVr` _m°ZgyZ H$mo {Z §̀{ÌV H$aVm h¡, BgHo$
{Z_m©U Ed§ EH$ df© go A{YH$ g_` VH$ BgHo$ g§ajU Ho$ {cE CÎmaXm`r {dñV¥V
{H«$`m{d{Y H$mo {dñVma _| g_PZo H$s Amdí`H$Vm h¡$& CîUH${Q>~§Yr` àem§V _hmgmJa
_| BgHo$ gm_mÝ` pñW{V`m| _| n{ü_ _| J_© Eg Eg Q>r Am¡a nyd© _| R>§T>m Eg Eg
Q>r hmoVm h¡$& Bg{cE J_© n{ü_r àem§V _hmgmJa na g§dhZ Am¡a R>§T>o nydu àem§V
_hmgmJa na AdVcZ hmoVm h¡$& BgHo$ n[aUm_ñdê$n EH$ ~‹S>m OmoZc CÜdm©Ya
n[ag§MaU n¡Xm hmo OmVm h¡ {Ogo dm°H$a goc (`m n[ag§MaU) H$hm OmVm h¡ ({MÌ
9.1)$& `h ŷ_Ü`aoIr` àem§V _hmgmJa na nydu ì`mnm[aH$ hdmAm| H$s Vrd«Vm H$mo
Am¡a A{YH$ ~‹T>m XoVm h¡ Omo J_© gVhr-Oc H$mo n{ü_r àem§V _hmgmJa H$s Amoa
YHo$c XoVm h¡ Am¡a W_m}ŠcmBZ H$mo ^r g_wÐ _| ZrMo H$s Amoa YHo$c XoVm h¡$& dhm±,
`h _w»` ê$n go n{ü_ _| EH$ Jhao W_m}ŠcmBZ Am¡a nyd© _| {N>N>co W_m}ŠcmBZ
Ho$ {cE CÎmaXm`r hmoVm h¡$& `hm± `h OmZ coZm Amdí`H$ h¡ {H$ W_m}ŠcmBZ EH$
A§Vam-n¥ð> Vc AWdm {dpÀN>ÞVm gVh h¡ Omo g_yÐ _| {ZMco Vc Ho$ R>§T>o nmZr H$mo
D$na Ho$ Vc Ho$ J_© nmZr go AcJ H$aVm h¡$& Bg{cE n{ü_ _| R>§T>o nmZr H$s
CncãYVm ~hþV A{YH$ JhamB© (cJ^J 200 _rQ>a) _| hmoVr h¡, O~{H$ R>§T>m nmZr
nyd© _| H$_ JhamB© (cJ^J 50 _rQ>a) _| gwc^ hmoVm h¡$& Bg{cE àem§V _hmgmJa

{MÌ 9.1: ŷ_Ü`aoIr` joÌ _| CXmgrZ n[apñW{V _| dm°H$a n[ag§MaU H$m AmaoI
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na Am¡gV n[ag§MaU Ho$ ê$n n{ü_ _| J_© Eg Eg Q>r Am¡a nyd© _| R>§T>o Eg Eg
Q>r Ho$ {cE CÎmaXm`r h¢$& ò gVh H$s pñW{V`m§ BZ joÌm| na X~md Ho$ CVma-M‹T>md
go Ñ‹T>Vm go g§~§{YV hmoVr h¢, Omo ZrZmo 3.4 (Am¡gV 170o W go 120o W VH$ Am¡a
5o S go 5o N VH$) Eg Eg Q>r {dg§J{V`m§ Am¡a X{jUr XmocZ gyMH$m§H$ (Omo S>m{d©Z
Am¡a Vm{hVr Ho$ ~rM gVh Ho$ X~md {dg§J{V`m| H$m A§Va h¡) Ho$ ~rM Jhao g§~§Y
_| ñnï> ê$n go XoIr Om gH$Vr h¢$& n{ü_ Am¡a _Ü` ŷ_Ü`aoIr` àem§V _hmgmJa
_| n{ü_r hdm Ho$ _O~yV Pm|Ho$ (Wind Bursts) gm_mÝ` ê$n go Ec-ZrZmo Ho$ nyd©dVu
H$maH$ hmoVo h¢$& ŷ_Ü` aoIm Ho$ nmg CgHo$ g_mZm§Va ~hZo dmcr hdmE§ ŷ_Ü`aoIr`
àem§V _hmgmJa Ho$ ZOXrH$ _| Ho$pëdZ Va§Jm| H$mo ZrMo {Jam XoVr h¢, Omo ~mX _| nyd©
H$s Amoa ~‹T>Vr h¢ Am¡a W_m}ŠcmBZ H$mo ZrMo YHo$c XoVr h¢ {Oggo R>§T>m nmZr AmgmZr
go nhþ§M Ho$ ~mha hmo OmVm h¡ Am¡a Bg H$maU gVh R>§T>m Zht hmo nmVm$& Bg{cE Ec-
ZrZmo `m cm-ZrZm H$m {dH$mg AmB© Eg E_ Ama Ho$ {cE EH$ ^{dî`dº$m H$m H$m_
H$aVm h¡$& ZrZmo 3.4 Eg Eg Q>r {dg§J{V`m| Am¡a AmB© Eg E_ Ama Ho$ ~rM ghg§~§Y
~hþV _O~yV hmoVm h¡, hmcm§{H$ `h ghg§~§Y ^maV Ho$ D$na ñWm{ZH$ Vm¡a na
n[adV©Zerc h¡ {Og_| H$B© joÌm|, {deof ê$n go _Ü` ^maV, na _O~yV F$UmË_H$
hmoVm h¡$& dm ẁ_§S>c Am¡a _hmgmJa Ho$ ~rM _O~yV ẁ½_Z Ho$ ApñVËd H$mo OH©$ZrO
\$sS>~¡H$ àUmcr (Bjerknes Feedback Mechanism) Ho$ ê$n _| g_Pm`m J`m h¡,
Omo _w»` ê$n go Ec-ZrZmo X{jUr XmocZ (ENSO) Ho$ {dH$mg Ho$ {cE CÎmaXm`r
h¡$& nydu àem§V _hmgmJa _| àma§{^H$ Eg Eg Q>r J_© (AWm©V A{YH$) hmoZo go dhm§
X~md H$_ hmo OmVm h¡ Omo n{ü_r hdmAm| Ho$ ~hZo _| gh`moJ àXmZ H$aVm h¡$&
ŷ_Ü`aoIr` àem§V _hmgmJa Ho$ ZOXrH$ CgHo$ g_m§Va ~hZo dmcr ò n{ü_r hdmE±

Ho$pëdZ Va§Jm| go g§~§{YV W_m}ŠcmBZ H$mo ZrMo cmZo Ho$ {cE ~c cJmVr h¢ Omo Eg
Eg Q>r A{YH$ hmoZo H$s àd¥{V H$mo gh`moJ àXmZ H$aVr h¡ Am¡a CgHo$ Ûmam EH$
YZmË_H$ \$sS>~¡H$ {H«$`m{d{Y H$mo Xem©Vr h¡$&

{OZ {H«$`m{d{YAm| Ho$ Ûmam Ec-ZrZmo ^maVr` _m°ZgyZ H$mo à^m{dV H$aVm h¡ do
_w»` ê$n go dmH$a n[ag§MaU Ho$ _m°Sw>cZ `m CcQ>md Ho$ _mÜ`_ go hmoVo h¢ ({MÌ
9.2)$& qhX _hmgmJa ~o{gZdmBS> D$î_Z Am¡a Ec-ZrZmo Ho$ ~rM EH$ Jham g§~§Y
ñWm{nV hmo OmVm h¡$& hmc hr _| CÎma-n{ü_r àem§V _hmgmJar` n[ag§MaU Ho$ _mÜ`_
go qhX-àem§V _hmgmJar` Xÿag§̀ moOZ H$mo _O~yV H$aZo _| qhX _hmgmJa H$s ŷ{_H$m
na àH$me S>mcm J`m h¡$& qhX _hmgmJa D$î_Z Am¡a CÎma-n{ü_r àem§V _hmgmJa
na à{V-MH«$dmVr n[ag§MaU Ho$ ~rM _O~yV ẁ½_Z H$s _m¡OyXJr H$m ^maVr` _m°ZgyZ
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na ^r _O~yV à^md n‹S>Vm h¡$& CÎma-n{ü_ àem§V _hmgmJar` à{V-MH«$dmV H$s
Vrd«Vm H$m ~‹T>Zm Ed§ BgH$m {dñVma Bg joÌ na g§dhZ H$mo X~mH$a nydu-_Ü` ^maVr`
joÌ _| hmoZo dmcr dfm© H$mo à^m{dV H$aVm h¡$& Xÿgar Amoa, qhX _hmgmJa D$î_Z Am¡a
g§~§{YV jmô _§S>cr` D$î_Z J_© dm ẁ_§S>cr` Ho$pëdZ Va§Jm| H$mo CÎmo{OV H$aVm h¡ Omo
CÎma H$s Amoa ~‹T>Vr h¢, CÎma-n{ü_ àem§V _hmgmJar` n[ag§MaU H$mo \$sS>~¡H$ àXmZ
H$aVr h¢ VWm ^maV Ho$ X{jUr joÌm| H$s Amoa Z_r Ho$ n[adhZ H$mo à^m{dV H$aVr
h¢$& J_© qhX _hmgmJa ^r Z_ hdm Ho$ EH$ à_wI òmoV Ho$ ê$n _| H$m ©̀ H$aVm h¡ Omo
^maV _|, {deof ê$n go n{ü_r KmQ>m| na, A{YH$ dfm© hmoZo _| ghm`Vm H$aVm h¡$&

qhX _hmgmJar` {ÛY«wd AWdm AmB© Amo S>r (Indian Ocean Dipole, IOD)

Am¡a ŷ_Ü`aoIr` qhX _hmgmJa XmocZ AWdm B©¹$sZy (Equatorial Indian Ocean

Oscillation, EQINOO) qhX _hmgmJa na A§Va-dm{f©H$ n[adV©ZercVm h¢ Am¡a
ò AmB© Eg E_ Ama Ho$ gmW AÀN>o ghg§~§Y aIVo h¢$& hmcm±{H$, BZ

n[adV©ZercVmAm| H$m Amng _| Jham g§~§Y hmoVm h¡ Am¡a gmW hr ò B© EZgmo
(ENSO) go ^r g§~§{YV hmoVo h¢, {Oggo Bgo g_PZm Am¡a ^r O{Q>c hmo OmVm h¡$&
_m°ZgyZ H$s n[adV©ZercVm Am¡a ^{dî`dmUr H$s g_P _| gwYma Ho$ {cE Bg joÌ
_| Am¡a emoY H$m ©̀ H$aZm A{Zdm ©̀ h¡$&

AmB© Eg E_ Ama _| Xg gmcm| (XeH$s`) _| hmoZo dmcr n[adV©ZercVm {MÌ
9.3 _| ñnï> h¡, Omo AQ>cm§{Q>H$ _hmgmJar` ~hþXeH$s` XmocZ AWdm E E_ Amo
(Atlantic Multi-decadal Oscillation or AMO) Am¡a àem§V _hmgmJar`

{MÌ 9.2: gm_mÝ` df© (~m§E) Ed§ Eb-ZrZmo df© (XmE§) Ho$ Xm¡amZ W_m}ŠbmBZ
Am¡a Eg Eg Q>r (lmoV… ZmoAm)
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XeH$s` XmocZ AWdm nr S>r Amo (Pacific Decadal Oscillation or PDO) go
~hþV {ZH$Q>Vm go g§~§{YV hmoVm h¡$& Ü`mZ X| {H$ E E_ Amo EH$ XeH$s` g_` n¡_mZo
na CÎmar JmocmY© Ho$ AQ>cm§{Q>H$ _hmgmJa H$m Eg Eg Q>r hmoVm h¡ VWm nr S>r Amo
20ºN Ho$ CÎma _| EH$ XeH$s` g_` n¡_mZo na àem§V _hmgmJa Ho$ gVhr Oc _|
XmocZ hmoVm h¡$& `h Ü`mZ aIZm _hËdnyU© h¡ {H$ D$namoº$ n[adV©ZercVmAm| Ho$
XeH$s` _moS> H$m CîUH${Q>~§Yr` n[adV©ZercVm Ho$ gmW ^r _O~yV g§~§Y h¡$&
CXmhaU Ho$ {cE, nr S>r Amo Ho$ YZmË_H$ MaU Ho$ Xm¡amZ, ŷ_Ü`aoIr` àem§V
_hmgmJa, Ec-ZrZmo O¡gr pñW{V`m| H$mo àX{e©V H$aVm h¡ Am¡a nr S>r Amo Ho$ F$UmË_H$
MaU Ho$ Xm¡amZ, `h cm-ZrZm O¡gr Eg Eg Q>r {dg§J{V`m§ AZŵ d H$aVm h¡$& Bg{cE
AmB© Eg E_ Ama Ho$ XeH$s` _m°Sw>cZ H$mo ~hþV gmdYmZr go XoIm OmZm Mm{hE$&

AmB© Eg E_ Ama H$s nydm©Zw_ò Vm (Predictability) H$m\$s hX VH$ EZgmo Ho$
nydm©Zw_ò Vm na {Z ©̂a H$aVr h¡$& dV©_mZ _| CncãY Ocdm ẁ _m°S>cm| H$mo EZgmo H$mo
AZwH$aU H$aZo Ho$ AZwHy$c V¡̀ ma {H$`m J`m h¡, co{H$Z ò _m°S>c Ec-ZrZmo H$s
^{dî`dmUr _| AñdrH$m ©̀ YZmË_H$ Ìw{Q> n¡Xm H$aVo h¢$& A{YH$m§e Ocdm ẁ _m°S>c
EZgmo Am¡a _m°ZgyZ _| CVZm _O~yV g§~§Y {XIcmVo h¢ {OVZm dmñVd _| hmoVm Zht
h¡$& Bg H$maU _m°ZgyZ H$s ^{dî`dmUr, {deof ê$n go _m¡g_r, A§Va-dm{f©H$ Ed§
XeH$s` g_` Ho$ n¡_mZo na, EH$ ~‹S>r MwZm¡Vr h¡$& `hm± `h ^r nyN>Zm _hËdnyU© hmo
OmVm h¡ {H$ Š`m AmB© Eg E_ Ama _| A§Va-dm{f©H$ Ed§ XeH$s` n[adV©ZercVm
d¡{œH$ VmnZ n[aÑí` _| OmEJr? EH$ gH$mamË_H$ ZmoQ> na, Ocdm ẁ _m°S>c
n[adV©ZercVm _| ~hþV H$_ d¥{Õ à{já H$aVo h¢$&

�
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AmAmo h_ n¥Ïdr {dkmZ H$mo g_P|

dfm© R>mog `m Vac Ho$ ê$n _| hmoVr h¡, Am¡a ~mXcm| _| hmoZo dmcr ~hþV O{Q>c
à{H«$`mAm| Ho$ Ûmam ~ZVr h¡$& dm ẁ_§S>c _| Ocdmîn, Omo ŷ{_ Am¡a _hmgmJa go
dmînrH$aU, nm¡Ym| go dmîn-CËgO©Z, A{^dhZ à{H«$`mAm| BË`{X Ho$ Ûmam dm ẁ_§S>c
_| AmVr h¡, H$s CnpñW{V go dfm© {Z §̀{ÌV hmoVr h¡$& O~ n¥Ïdr H$m Vmn_mZ nmZr Ho$
{Ìnjr` q~Xþ (Triple Point) Ho$ H$ar~ hmo OmVm h¡ V~ dm ẁ_§S>c _| AdñWm
n[adV©Z hmoVm h¡$& Bg à{H«$`m Ho$ H$maU Oc dmîn, Vac Am¡a R>mog VrZm| ê$nm| _|
dm ẁ_§S>c _| gmW-gmW _m¡OyX hmoVm h¡$& R>mog dfm© ~\©$, Amocm| Am{X Ho$ ê$n _| hmoVr
h¡$& Amoco Vrd« g§dhZr _oK _| nm ò OmVo h¢$& ò _oK V~ n¡Xm hmoVo h¢ O~ ŷ{_-gVh
H$m\$s J_© Ed§ ewîH$ hmoVr h¡ Am¡a _Ü` dm ẁ_§S>c AmÐ© hmoVm h¡$& Vac dfm© _w»`
ê$n go CîUH${Q>~§Yr` joÌm| _| hmoVr h¡$&

~mXc _| Xmo AcJ-AcJ dfm© à{H«$`mE§ hmoVr h¢, Omo J_© Am¡a R>§S>r dfm© à{H«$`mE±
H$hcmVr h¢ ({MÌ 10.1)$& J_© dfm© à{H«$`m _|, ~mXc Ho$dc 0ºC go A{YH$ VmnH«$_
dmco ñWmZm| _| n¡Xm hmoVo h¢$& J_© ~mXcm| Ho$ ~ZZo H$s KQ>Zm _|, ~mXc H$s ~y§X| V~
~ZVr h¢ O~ dm ẁ_§S>c g§V¥á hmoVm h¡ Am¡a Ocdmîn dm ẁ{dc`m| (_oK g§KZZ H|$ÐH$)
na g§K{ZV hmoVm h¡$& ~mXc H$s ~y§X| dm ẁ_§S>c _| CncãY Ocdmîn Ho$ g§KZZ go
~‹S>r hmoVr h¢, ~mXc Ho$ _Ü` ZrMo {JaZo cJVr h¢ Am¡a AÝ` ~mXc H$s ~y§Xm| go
Q>H$amVr h¢$& Bg à{H«$`m H$mo g§KÅ>-gpå_cZ (Collision-Coalescence) H$hm OmVm
h¡ Am¡a Bgo J_© ~mXcm| _| dfm© Ho$ {Z_m©U _| àmW{_H$ à{H«$`m _mZm OmVm h¡$& hmcm§{H$,

10. dfm© H$m ^m¡{VH$s: dfm© H¡$go hmoVr h¡?

S>m°. Vmam à^mH$aZ
d¡km{ZH$ E\$, ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ
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H$^r-H$^r J_© ~mXc CƒVa D$§MmB©̀ m| `m {h_m§H$ q~Xþ Ho$ ZrMo Ho$ VmnH«$_ VH$ H$s
D$§MmB©̀ m| VH$ {dH${gV hmo gH$Vo h¢ Am¡a ~mXc H$s ~y§X| O_H$a ~\©$ Ho$ H$Um| O¡go
J«m¡noc (N>moQ>o Amocm|), ~\©$ Am¡a AÝ` ~\©$ Ho$ {H«$ñQ>c _| n[ad{V©V hmo gH$Vr h¢$&
CƒVa D$§MmB©̀ m| na CncãY Vmn_mZ Am¡a Z_r H$s _mÌm VWm Oc AWdm ~\©$ Ho$
g§X ©̂ _| CncãY A{Vg§V¥{á V` H$aVm h¡ {H$ {H$g àH$ma Ho$ ~\©$ Ho$ H$U ~Z|Jo$&
{d{XV hmo {H$ ~\©$ Ho$ D$na A{Vg§V¥á Oc H$s gVh Ho$ D$na H$s A{Vg§V¥{á go H$_
hmoVm h¡$&

~\©$ Ho$ H$U dm ẁ_§S>c _| Xmo AcJ-AcJ VarH$m| go ~Z gH$Vo h¢, gOmVr`
Am¡a {df_ Ý ẁpŠcEeZ Ho$ _mÜ`_ go$& gOmVr` Ý ẁpŠcEeZ _| ~\©$ ~ZZo Ho$ {cE
dm ẁ{dc` H$s Amdí`H$Vm Zht hmoVr h¡ Am¡a Eogo _| nmZr H$s ~y§X| -38ºC go ZrMo
Ho$ Vmn_mZ na O_ OmVr h¢$& BgHo$ {dnarV, {df_ {h_ Ý ẁpŠcEeZ _| dm ẁ_§S>c
_| ~\©$ Ho$ H$Um| H$mo ~ZZo Ho$ {cE ~\©$ Ho$ H|$ÐH$ H$U (`m{Z dm ẁ{dc`) H$s

{MÌ 10.1: Obdmîn, _oK Ed§ dfm© ~ZZo H$s à{H«$`mE±
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Amdí`H$Vm hmoVr h¡$& ò ~\©$ Ho$ H$U O{Q>c à{H«$`mAm| Ho$ Ûmam ~ZVo h¢ Omo h_mao
n`m©daU _| A~ VH$ H$_ go H$_ g_P _| Am nm ò h¢$& dm ẁ_§S>c _| ~\©$ Ho$ H|$ÐH$
Ho$dc Wmo‹S>o (<10 à{V crQ>a hdm) hr nm ò OmVo h¢$& {Vg na ^r _oK à{H«$`mAm| _|
do ~hþV _hËdnyU© hmoVo h¢ Š`m|{H$ do ~mXcm| _| {ÛVr`H$ ~\©$ ~ZZo _| ^r _XX H$aVo
h¢$& ò {ÛVr`H$ ~\©$ dfm© H$s ~y§Xm| Ho$ O_Zo Ho$ Ûmam `m ~mXc H$s ~y§Xm| Ho$ dmînZ
go CncãY Ocdmîn Ho$ ì`` hmoZo na ~\©$ Ho$ H$Um| Ho$ ~‹T>Zo Ho$ Ûmam ~ZVo h¢$& ~\©$
Ho$ H|$ÐH$ H$U `m Vmo Yyc Am¡a H¥$îU-H$m~©Z hmo gH$Vo h¢ `m O¡{dH$ H$U O¡go dm`ag,
~¡ŠQ>r[a`m `m H$dH$$& Bg ~mV Ho$ à_mU h¢ {H$ -12ºC Vmn_mZ na ^r àmH¥${VH$ ê$n
go CËnÞ hmoZo dmco O¡{dH$ H$U ~\©$ Ho$ {Z_m©U H$mo gw{dYmOZH$ ~Zm gH$Vo h¢$& BZ
Vmn_mZm| na ~\©$ Ho$ Ý ẁpŠcEeZ H$s g_P Ho$ ~mao _| `h H$hm Om gH$Vm h¡ {H$
_oK-^m¡{VH$s _| AZwg§YmZ H$m `h A^r EH$ {dH${gV hmoVm hþAm joÌ h¡$&

hmcm§{H$, _m°ZgyZ Ho$ dmVmdaU _| {d{^Þ àH$ma Ho$ ~mXc nm ò OmVo h¢, na g^r
dfm© Zht XoVo$& BZ ~mXcm| _| Omo à_wI ê$n go ~mXc hmoVo h¢ dmo h¢ ñVar (Strati-

form) ~mXc (O¡go, ñQ´>oQ>g, AëQ>moñQ´>oQ>g, ñQ´>oQ>mo-Š ẁ_wcg BË`m{X) Omo EH$ ~‹S>o joÌ
na \¡$co hþE hmoVo h¢ Am¡a {d{^Þ àH$ma Ho$ g§dhZr (Convective) ~mXc (O¡go,
Š ẁå`cg, AëQ>moŠ ẁ_wcg Am¡a Š ẁ_wcmo{Zå~g)$& qZ~moñQ´>oQ>g ~mXcm| _|
Š ẁ_wcmo{Zå~g ~mXcm| H$s VwcZm _| dfm© H$s N>moQ>r ~y§X| hmoVr h¢ Omo cå~o g_` VH$
dfm© XoVr h¢$& _m°ZgyZ Ho$ Xm¡amZ, dm ẁ_§S>c Ho$ {ZMco Vc _| nm`m OmZo dmcm _m°ZgyZ
OoQ> ŷ{_ joÌm| na n`m©á Z_r cmVm h¡$& `hr Z_r A{Zdm ©̀ ê$n go ~mXc ~ZZo Am¡a
dfm© hmoZo Ho$ {cE {Oå_oXma h¡$&

^maVr` joÌ _|, dfm© H$s à{H«$`mE§ nyd©-_m°ZgyZ Am¡a _m°ZgyZ Ho$ _m¡g_m| _| ~hþV
{^Þ hmoVr h¢$& nyd©-_m°ZgyZ _| dm ẁ_§S>c H$s hdm ~hþV ewîH$ hmoVr h¡ Am¡a gVh go
D$na CR>Zo dmcr hdm H$m nmg©c A{YH$ D$§MmB© na OmH$a g§V¥á (100% AmÐ©Vm)
hmo nmVm h¡ Am¡a H$_Va j¡{VO VWm A{YH$ D$Üdm©Ya _moQ>mB© dmco ~mXc ~ZmVm h¡$&
Xÿgar Amoa, _m°ZgyZ _m¡g_ _|, n`m©á dm ẁ_§S>cr` AmÐ©Vm hmoZo Ho$ H$maU H$_ D$§MmB©
na ~mXc ~ZZm g§̂ d hmo nmVm h¡$& _m°ZgyZ _m¡g_ Ho$ ~mXc A{YH$ j¡{VO VWm H$_
D$Üdm©Ya _moQ>mB© dmco ~mXc hmoVo h¢$& Amoco ~\©$ Ho$ O_rZ VH$ nhþ§M nmZo H$s g§̂ mdZm
{OZ ñWmZm| (O¡go, Cƒ {h_mc`r joÌ _|) na hmoVr h¡, dhm± ~\©$ H$s dfm© ^r hmoVr
h¡$& hmcm±{H$, ^maVr` joÌm| _| A{YH$m§e dfm© Vac ê$n _| hmoVr h¡$&

^maVr` joÌ _|, ~mXcm| H$s D$Üdm©Ya g§aMZm Am¡a ~mXcm| _| H¡$go dfm© ~ZVr
h¡ Bgo h_ XoI gH$Vo h¢$& Á`mXmVa _m_cm| _|, dfm© H$s ~y§Xo ~\©$ Ho$ ê$n _| CËnÞ
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hþB© hmoVr h¡ Am¡a {dJcZ naV (0ºC) go hmoH$a {JaZo Ho$ ~mX J_© Vmn_mZ _| AmVr
h¢ Am¡a {nKcH$a Hw$N> {_cr_rQ>a ì`mg H$s Vac ~y§X| ~Z OmVr h¢$& `{X CZ ~y§Xm|
_| Amoco _m¡OyX hmoVo h¢ Vmo do {~Zm nyar Vah go {nKco YaVr VH$ ^r nhþ§M gH$Vo
h¢$& AÝ` ~\©$ Ho$ H$U O¡go {H$ {h_nmV R>§T>o Vmn_mZ _| ~Z gH$Vo h¢ Am¡a {dJcZ
naV go JwOaVo hþE dfm© H$s ~y§Xm| _| n[adVuV hmo gH$Vo h¢$&

d¡{œH$ Oc MH«$ Ho$ {cE ~\©$ AdñWm H$s à{H«$`mE± ~hþV _hËdnyU© hmoVr h¢$& ŷ{_
na Xþ{Z`m H$s A{YH$m§e dfm© H$m ̀ moJXmZ ~\©$ AdñWm H$s à{H«$`mAm| go hr hmoVm h¡$& g_wÐ
Ho$ D$na, Vac AdñWm H$s à{H«$`mAm| go ~Zo ~mXc A{YH$ dfm© XoVo h¢$& {_{lV AdñWm
Ho$ ~mXcm| _| ~\©$ Am¡a Vac XmoZm| em{_c hmoVo h¢, Omo Y«wdr` joÌm| Ho$ gmW-gmW CZ joÌm|
_| ^r _m¡OyX hmoVo h¢ Ohm§ A{YH$ D$Üdm©Ya _moQ>mB© dmco Š ẁ_wcg ~mXc Am¡a qZ~moñQ´>oQ>g
~mXc _m¡OyX hmoVo h¢, ImgH$a _m°ZgyZ Ho$ ~mXcm| _|$&

{MÌ 10.2: H$mB©nrŠg Ho$ Xm¡amZ {Zå~moñQ´>oQ>g _oKm| _| ào{jV _oK-~y±X|,
dfm©-~y±X| Am¡a d\©$ Ho$ H$U
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~mXc Am¡a dfm© XmoZm| H$m {Z_m©U EH$ ~‹S>o ñWmZ Am¡a H$mc Ho$ n¡_mZm| na hmoVm
h¡$& g§doJ ñWmZm§VaU H$m àdmh Q>a~wc|g (turbulence) Ho$ n¡_mZo go ^r N>moQ>m `m `m|
H$h| {H$ J{V H$m g~go N>moQ>m n¡_mZm hmoVm h¡$& Vac _oK H$s ~y§Xm| Ho$ ~ZZo Ho$ gmW
hr Jwá D$î_m _wº$ hmoVr h¡ {OgHo$ H$maU D$î_m n¡Xm hmoVr h¡ Am¡a `h ~‹S>o n¡_mZo,
O¡go dm ẁ_§S>c _| _m¡g_ {H«$`m{d{Y, na ñWmZm§V[aV hmo OmVr h¡$& Bg àH$ma ~mXc
dm ẁ_§S>c _| D$Om© Ho$ n¡Xm hmoZo Ed§ CgHo$ nwZ{d©VaU Am¡a dm ẁ_§S>c Ho$ Oc Am¡a
{d{H$aU g§VwcZ _| _hËdnyU© ŷ{_H$m {Z^mVo h¢$& ~mXc {d{H$aU H$mo dmng A§V[aj
_| namd{V©V H$a XoVo h¢ {OgHo$ n[aUm_ñdê$n gVh R>§T>r hmo OmVr h¡ Am¡a O~ do amV
Ho$ Xm¡amZ _m¡OyX hmoVo h¢ Vmo XrK© Va§JX¡Ü ©̀ Ho$ {d{H$aU H$mo J«hU H$a gH$Vo h¢ {Oggo
amV H$s J_u ~‹T> OmVr h¡$& ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ H$s EH$
n[a`moOZm H$mB©nrŠg (C-IPEEX, Cloud Aerosol Interaction and Precipita-

tion Enhancement Experiment) _| ào{jV {Zå~moñQ´>oQ>g _oKm| _| {dÚ_mZ _oK-
~y±X|, dfm©-~y±X| Am¡a d\©$ Ho$ H$U {MÌ 10.2 _| {XImE J ò h¢ &

_mZdO{ZV J{V{d{Y`m§ dm ẁ_§S>c _| dm ẁ{dc` H$s g§»`m cJmVma ~‹T>mVr Om
ahr h¢ Am¡a ò dm ẁ{dc` Omo àXÿfU n¡Xm H$aZo dmco dm ẁ{dc` ^r H$ho OmVo h¢ ~mXc
Ed§ dfm© Ho$ JwUm| H$mo ZmQ>H$s` T>§J go n[ad{V©V H$aVo hþE nm ò Om aho h¢$& hdm Ho$
à{V KZ Am`VZ _| dm ẁ{dc` H$s g§»`m _| d¥{Õ go dm ẁ_§S>c H$s ñdÀN> pñW{V,
{Og_| Hw$N> hr dm ẁ{dc` hmoVo h¢, H$s VwcZm _| N>moQ>o AmH$ma Ho$ AZoH$ _oK-~y§Xm| H$m
{Z_m©U hmoVm h¡$& Eogm Bg{cE hmoVm h¡ Š`m|{H$ dm ẁ_§S>c _| CncãY Ocdmîn H$s
{Z`V _mÌm AZoH$ dm ẁ{dc`m| Omo _oK g§KZZ H|$ÐH$ H$m H$m_ H$aVo h¢ Ho$ ~rM gmPm
H$a {c`m OmVm h¡$& `h àW_ AàË`j à^md (Q>mD$_r à^md) H$hcmVm h¡ {Og_|
~mXc Am¡a A{YH$ {d{H$aU A§V[aj _| namd{V©V H$aZo _| gj_ hmo OmVo h¢$& EH$
~ma O~ ~mXc c§~o g_` VH$ {Q>Ho$ ah OmVo h¢ Am¡a dfm© Zht hmoVr h¡, Vmo ~mXcm|
H$m OrdZH$mc ~‹T> OmVm h¡$& `h Xÿgam AàË`j à^md (OrdZ-H$mc à^md)
H$hcmVm h¡$& ò Xmo à{H«$`mE± {OZHo$ Ûmam ~mXc AàË`j ê$n go {d{H$aU Am¡a D$Om©
Am¡a Oc g§VwcZ H$mo à^m{dV H$aVo h¢ "dm ẁ{dc`-_oK AÝ`moÝ`{H«$`m' H$hcmVm h¡$&
EH$ ~ma O~ ò nhcy dfm© hmoZo H$s g§̂ mdZm H$mo ~Xc XoVo h¢ Vmo `h dm ẁ{dc`-
_oK-dfm© AÝ`moÝ`{H«$`m H$hcmVm h¡$&

�
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àñVwV ì`m»`mZ _| ~mXcm| go g§~§{YV Hw$N> _yc ~mVm|, O¡go do dm ẁ_§S>c _|
H¡$go ~ZVo h¢, _oK à{H«$`mAm| H$s g_P _| hmc _| Š`m àJ{V hþB© h¡ Am¡a Bg emoY
joÌ _| E_ Amo B© Eg H$s nhc H$mo g_m{dï> {H$`m J`m h¡$&

~mXcm| H$m _hËd
� ~mXc _m¡g_ Ho$ nydm©Zw_mZ Am¡a MoVmdZr _| AË §̀V _hËdnyU© ŷ{_H$m {Z^mVo h¢$&
� ò Ocdm ẁ n[adV©Z Ho$ AÜ``Z _| à_wI A{Z{üVVmAm| _| go EH$ h¢$&
� ~mXc Ocdm ẁ H$mo H¡$go à^m{dV H$aVo h¢ Am¡a ~XcVr Ocdm ẁ ~mXcm| H$mo H¡$go

à^m{dV H$aoJr Bgo ~ohVa VarHo$ go g_PZo H$s Amdí`H$Vm h¡$&
� ~mXc Oc MH«$ _| VWm Oc g§gmYZm| Ho$ d¡{œH$ {dVaU H$mo AmH$ma XoZo _|

AË §̀V _hËdnyU© ŷ{_H$m {Z^mVo h¢$&

~mXc Š`m h¢?
~mXc N>moQ>r ~y§Xm| Ho$ ê$n _| Vac nmZr go ~Zo hmoVo h¢ Omo BVZo hëHo$ hmoVo h¢

{H$ JwéËdmH$f©U Ho$ {déÕ hdm _| V¡aZo _| gj_ hmo nmVo h¢$& ~mXc EH$ àH$ma Ho$
dm ẁ{dc` h¢ Omo dm ẁ_§S>c Ho$ Oc Ho$ g§X ©̂ _| A{Vg§V¥á hmoZo na ApñVËd _| AmVo
h¢ Am¡a VoOr go ~‹T>H$a Ñ{ï>JmoMa hmoVo h¢$&

11. _oK ^m¡{VH$s: ~mXc H¡$go ~ZVo h¢?

S>m°. Or. nm§S>rVwaB©
d¡km{ZH$ E\$, ^maVr` CîUXoer` _m¡g_ {dkmZ g§ñWmZ
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n¥Ïdr Ho$ {d{H$aU ~OQ> _| ~mXcm| H$s ŷ{_H$m
D$Om© gỳ © go cKw-Va§J {d{H$aU Ho$ ê$n _| McH$a n¥Ïdr àUmcr _| àdoe H$aVr

h¡ Am¡a XrK©-Va§J {d{H$aU Ho$ ê$n n¥Ïdr H$mo N>mo‹S>Vr h¡$& n¥Ïdr H$s Amoa AmZo dmco
gm¡a {d{H$aU _| go cJ^J 30% ~mXcm|, dm ẁ{dc` Am¡a ŷ{_-gVh Ûmam A§V[aj
_| dmng namd{V©V H$a {X`m OmVm h¡$& eof 70% gm¡a {d{H$aU n¥Ïdr àUmcr _|
Ademo{fV hmo OmVm h¡$& BZ_| go Hw$N> {d{H$aU dm ẁ_§S>c H$mo J_© H$aVm h¡, co{H$Z
A{YH$m§e ^mJ dm ẁ_§S>c Ho$ _mÜ`_ go hr ŷ{_ VWm gmJa gVhm| H$mo J_© H$aVm h¡$&
dm ẁ_§S>c _| ~mXcm| H$s CnpñW{V n¥Ïdr-gVh VH$ nhþ§MZo dmco cKw-Va§J {d{H$aU
H$s _mÌm H$mo H$_ H$a XoVr h¡ Am¡a gmW hr gmW h[aVJ¥h J¡gm| H$s Vah A{V[aº$
Adaº$ {d{H$aU gVh H$s Amoa àH$s{U©V H$aHo$ gVh H$s Amoa AmZo drcr {d{H$aUm|
_| `moJXmZ H$aVr h¡$& n¥Ïdr-dm ẁ_§S>c àUmcr Ûmam Ademo{fV ewÕ gm¡a {d{H$aU H$mo
g§Vw{cV H$aZo Ho$ {cE ñd §̀ dm ẁ_§S>c (~mXcm| Am¡a J¡gm| g{hV) A§V[aj _|
A{YH$m§e D$Om© H$m {d{H$aU H$aVm h¡$& ßc¡ZoQ>ar Apë~S>mo H$m\$s hX VH$ _oKm| (_oK-
I§S>) H$s àgma gr_m na {Z ©̂a H$aVm h¡, co{H$Z `h CZ ~mXcm| H$s àH$mer` _moQ>mB©
(Optical thickness) na ^r {Z ©̂a H$aVm h¡$& Ocdm ẁ H$s g^r MMm©Am| _| ~mXcm|
H$mo Ü`mZ _| aIZm _hËdnyU© h¡, Š`m|{H$ CZHo$ Apë~S>mo ~hþV A{YH$ ~Xc gH$Vo
h¢, 10% go H$_ go coH$a 90% go A{YH$ VH$$&

~mXcm| H$m dJuH$aU
g~go nhcm _oK dJuH$aU ë ỳH$ hmdS©> ( ôfOk Ed§ em¡{H$`m _m¡g_ {dkmZr)

Ûmam 1802 _| àñVm{dV {H$`m J`m Wm$& `h dJuH$aU CZH$s AmH¥${V Am¡a Cg D$§MmB©
na AmYm[aV h¡ {Og na do _w»` ê$n go nm ò OmVo h¢$& _Ü`_ D$§MmB© dmco ~mXcm|
Ho$ Zm_ _| CngJ©, AëQ>mo, VWm A{YH$ D$§MmB© dmco ~mXcm| Ho$ Zm_ _| {gamo cJm
{X`m OmVm h¡ ({MÌ 11.1)$&

nma§n[aH$ ê$n go ~mXcm| Ho$ {ZpåcpIV Mma ~w{Z`mXr àH$ma h¢:
� Š ẁ_wcg = D$Üdm©Ya {dH$mg dmco ~mXc
� ñQ´>oQ>g = ñV[aV ~mXc
� {gag = nVco _hrZ ~\©$ Ho$ ~mXc
� {Zå~g = dfm© CËnÞ H$aZo dmco ~mXc
dV©_mZ _| ~mXcm| H$m Omo dJuH$aU CncãY h¡ CgHo$ AZwgma ~mXcm| Ho$

{ZåZ{cpIV Xg àH$ma h¢:
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� H$_ D$§MmB© dmco ~mXc (2 {H$._r. Ho$ ZrMo) = ñQ´>oQ>g, qZ~moñQ´>oQ>g,
ñQ´>oQ>moŠ`w_wcg

� _Ü`_ D$§MmB© dmco ~mXc (2-6 {H$._r.) = AëQ>moñQ´>oQ>g, AëQ>moŠ ẁ_wcg
� A{YH$ D$§MmB© dmco ~mXc (6 {H$._r. go D$na) = {gag, {gamoñQ´>oQ>g,

{gamoŠ`w_wcg
� D$Üdm©Ya {dH$mg dmco ~mXc (BZH$m {dñVma D$§MmB© _| ~hþV A{YH$ hmoVm

h¡$&) = Š ẁ_wcg, Š ẁ_wcmo{Zå~g$&
CnJ«h _m¡g_ {dkmZ Ho$ CØd Zo ZE _oK dJuH$aU `moOZmAm| Ho$ {dH$mg H$mo

ào[aV {H$`m h¡ {OgH$s OmZH$mar ZrMo Xr Om ahr h¡$&
~mXcm| H$mo CZHo$ _oK-{eIa Ho$ Vmn_mZ, {Ogo Adaº$ g§doXH$ (Infrared

Sensor) Ho$ Ûmam ewÕVm go _mnm OmVm h¡ Am¡a CZH$s àH$mer` JhamB© {Ogo gacVm
go CZHo$ Ñí` Epë~S>mo Ûmam _mnm Om gH$Vm h¡, Ho$ AZwgma dJuH¥$V {H$`m OmVm h¡$&

Eogm AmgmZr go H$hm Om gH$Vm h¡ {H$ R>§T>o {eIa Ho$ gmW àH$meV… _moQ>o ~mXc
dfm© Ho$ gmW Ow‹S>o hþE hmoVo h¢$&

Cƒ nVco ~mXcm| H$m h[aVJ¥h à^md ~hþV _O~yV hmoVm h¡$&

{MÌ 11.1: ~mXbm| H$m dJuH$aU
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AmAmo h_ n¥Ïdr {dkmZ H$mo g_P|

_oK-~y§Xm| H$mo ~ZmZo dmco H$maH$
1. Z_r 2. dm ẁ{dc` 3. erVcZ

~mXc H¡$go ~ZVo h¢?
dmñV{dH$ dmîn-Xm~ hdm Ho$ Hw$c Ocdmîn H$s _mÌm H$mo B§{JV H$aVm h¡, O~{H$

g§V¥á dmîn-Xm~ ~VmVm h¡ {H$ {H$gr Vmn_mZ na hdm H$mo g§V¥á H$aZo Ho$ {cE {H$VZm
Ocdmîn Amdí`H$ h¡$& g§V¥á gmno{jH$ AmÐ©Vm 100% h¡$& dmîn-Xm~ ~‹T>mZo `m
Vmn_mZ _| H$_r H$aZo go hdm A{Vg§V¥á hmo OmVr h¡$& {Z`_mZwgma, Z_r ~‹T>mZo H$s
VwcZm _| R>§T>m H$aHo$ hdm H$mo g§V¥{á VH$ cmZm AmgmZ hmoVm h¡$& Ocdmîn Ho$ g§KZZ
Ho$ {cE dm ẁ_§S>c _| Ho$dc 100% gmno{jH$ AmÐ©Vm H$m hmoZm hr n`m©á Zht h¡$& BgHo$
{cE hdm _| V¡aVo hþE N>moQ>o H$U {OÝh| g§KZZ H|$ÐH$ H$hm OmVm h¡ H$m CncãY hmoZm
Amdí`H$ h¡$& ò H$U ~ohX N>moQ>o Am¡a hëHo$ hmoVo h¢$& BZHo$ {~Zm Ocdmîn H$mo g§K{ZV
hmoZo Ho$ {cE H$B© à{VeV gmno{jH$ AmÐ©Vm H$s Amdí`H$Vm hmoVr h¡ ({MÌ 11.2)$&

Ocdmîn H$mo dm ẁ_§S>c _| g§K{ZV hmoH$a ~mXcm| _| n[ad{V©V hmoZo H$m H$m_
AŠga hdm Ho$ D$na H$s Amoa CR>Zo Ho$ Ûmam nyam hmoVm h¡$&

dm ẁ H$mo D$na CR>mZo dmcr à{H«$`mE± {ZåZ h¢:
1. ñWmZr`H¥$V g§dhZ (Localized Convection) - CËßcmdH$Vm J_© hdm Ho$

nmg©c H$mo CR>mVm h¡$&
2. nd©Vr` CÎmmocZ (Orographic Lifting) - EH$ ñWcmH¥${VH$ AdamoY Ho$ gmW

~mÜ`H$mar CÎmmocZ
3. A{^gaU (Convergence) - hdmE± A{^g[aV hmoVr h¢ Am¡a dm ẁ D$na H$s Amoa

CR>Zo Ho$ {cE ~mÜ` hmo OmVr h¡$&
4. \«§$Q> Ho$ H$maU CÎmmocZ (Frontal Lifting) - CËßcmdH$Vm J_© hdm H$mo R>§T>r

hdm Ho$ D$na {djo{nV H$aVr h¡$&

~mXcm| Ho$ JwU
~mXcm| H$mo Omo _hËdnyU© ~ZmVm h¡ dmo h¡ CZHo$ {d{H$aU H$m JwU, Ñí` {d{H$aU

H$mo àH$s{U©V H$aZo Am¡a Adaº$ {d{H$aU H$mo Ademo{fV H$aZo Ed§ CËg{O©V H$aZo
H$s ghOàd¥{V$& Ñí` {d{H$aU H$m àH$sU©Z {Zc§{~V Oc Ðì`_mZ H$s _mÌm Am¡a
{Zc§{~V H$Um| Ho$ AmH$ma XmoZm| na {Z ©̂a H$aVm h¡, O~{H$ Adaº$ {d{H$aU H$mo
Ademo{fV Ed§ CËg{O©V H$aZo _| ~mXcm| H$s à^mdH$m[aVm _w»` ê$n go {Zc§{~V Oc
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Ðì`_mZ na {Z ©̂a H$aVr h¡$& `Ú{n {Zc§{~V Oc Ðì`_mZ {Ogo Vac Oc-nW H$hm
OmVm h¡ EH$ _oK ñWyc àmMc h¡, na `h H$m\$s hX VH$ J{VH$ à{H«$`mAm| Ûmam
{Z §̀{ÌV {H$`m OmVm h¡$& A{^cmj{UH$ ~y§Xm| H$m AmH$ma EH$ gyj_^m¡{VH$s H$m àmMc
h¡ Am¡a `h _oK^m¡{VH$s H$s à{H«$`mAm| Ûmam à^mdemcr T>§J go à^m{dV {H$`m Om
gH$Vm h¡$&

ñWyc àmMc
- _oK ì`m{á (_oK-I§S>)
- _oK AmYma Ed§ _oK {eIa H$s D$§MmB©, D$Üdm©Ya àgma
- {Zc§{~V Oc Ðì`_mZ (Vac Oc-nW),
- àH$mer` _moQ>mB©

gyú_^m¡{VH$s g§~§{YV JwU
- _oK ~y§Xm| H$m g§»`m gm§ÐU - ~y§X H$m AmH$ma
- _oK g§KZZ H|$ÐH$ g{H«$`U - ~\©$ Ý ỳpŠcEeZ

�

{MÌ 11.2: dm ẁ{db`-_oK-dfm© AÝ`moÝ`{H«$`m go g§~§{YV à{H«$`mE§
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