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n]vssf] dgaf6

	 hnjfo' kl/jt{g clxn] ljZj ;d"bfo ;fd' Pp6f hNbf] aNbf] 
;d:ofsf] ¿kdf t]l;{Psf] 5 . hnjfo' kl/jt{g / o;sf] c;/x¿ af/] 
a'em]/, cWoog u/]/ tL c;/x¿sf] Go"lgs/0f ug]{ / kl/jlt{t hnjfo'df 
cg's"ng x'g' kg]{ sfo{ clt cfjZos ePsf] 5 . o;sf b'O{ kf6fx¿— -!_ 
yk hnjfo' kl/jt{g x'g glbg] / eO;s]sf] kl/jt{gnfO{ ;flassf] txdf 
kmsf{pg] / -@_ kl/jlt{t hnjfo'df cg's"ng x'g] . a]n}df JolQm, ;d"bfo, 
b]z / ljZj ;d"bfo uDeL/ eP/ oL b'O{ kf6faf6 dfgj ;d"bfo / k[YjLsf] 
jftfj/0fdf x'g;Sg] gs/fTds c;/nfO{ Go"g ug{ nfluk/]g eg] o;n] 
dfgj ;Eotfdf 7"nf] xfgL gf]S;fgL k'¥ofpg ;Sg]df j}1flgsx¿n] eGb} 
cfPsf 5g\ .
	 xfn hnjfo' kl/jt{g ;DalGw 5nkmnx¿ /fli6«o / cGt/f{li6«o 
:t/df cln a];L rN5, To;sf] t'ngfdf :yfgLo / ;d"bfo:t/df sd} 
5nkmn eO{/x]sf]5 . hals o;sf] k|ToIf c;/ :yfgLo / ;d"bfo:t/df 
kb{5 . o;sf] c;/ cem eljiosf] lk9LnfO{ kg]{ ePsf]n] ljBfno:t/af6} 
of] ljifo;DalGw 1fg lng'kg]{ clt cfjZos 5 . To;}n] ljBfno :t/ / 
;f] kf/ u/L;s]sf gfgLafa'n] hnjfo' kl/jt{gsf] k|f/lDes 1fg kfpgdf 
d2t k'uf];\ eGg] x]t'n] of] k'l:tsf k|sfzdf NofOPsf] xf] .
	 o; k'l:tsfdf hnjfo' kl/jt{g eg]sf] s] xf], ljBdfg cj:yfdf 
eO/x]sf] hnjfo' kl/jt{gsf] sf/0f s] xf], xfnsf] hnjfo' kl/jt{gnfO{ 
s;/L ;flassf] cj:yfdf Nopg ;lsG5 / kl/jlt{t / eljiodf x'g] 
hnjfo' kl/jt{gdf dfgjhfltn] cg's"ng ug{' kg]{ cfjZostfsf] af/]df 
kl/ro lbg] k|of; ul/Psf] 5 . ;fy} xfn ljZj ;d"bfon] / g]kfnn] 
ul//x]sf] k|of;x¿sf] af/]df klg clt 5f]6f] hfgsf/L lbg] k|of; ul/Psf] 
5 .
	 of] k'l:tsf ljleGg u|Gyx¿sf] cWoog / n]vssf] JolQmut 
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cg'ejsf] cfwf/df tof/ kfl/Psf] xf] . of] cWoog cfkm}df k"/f 5}g, 
lsgls xfn hnjfo' kl/jt{g;DalGw k|z:t cWoog tyf cg';Gwfgx¿ 
eO/x]sf 5g\ / x/]s lbg gofF gofF k|ltj]bgx¿ k|sflzt eO/x]sf] ;Gbe{df 
tL ;a} u|Gyx¿ cWoog ug{ ;Dej klg 5}g . To;}n] ;Lldt t/ ;fGble{s 
u|Gyx¿sf] cWoogdf of] k'l:tsf cfwl/t 5 .
	 o; k'l:tsfdf ;dfj]z ul/Psf tflnsfx¿df / lrqx¿df ljleGg 
u|Gyx¿af6 k|fKt tYofª\sx¿ k|of]u ul/Psf 5g\ . s'g} lrqx¿ h:tfsf] 
t:t} ;dfj]z ul/Psf] 5 . s'g} lrqx¿df zAbfy{nfO{ yk k|i6\ofpg 
cg'dflgt c+sx¿ k|of]u ul/Psf] 5 .
	 kf7ssf] gh/af6 k'l:tsfnfO{ cWoog u/]/ df]6fdf]6L z'2fz'2Lsf]nflu 
k[i7kf]if0f lbg'ePsf]df tLy{ u'?ËnfO{ cfef/ AoQm ub{5' .
	 cfzf 5 o; k'l:tsfn] ljBfno :t/sf / ;f] kf/ u/L;s]sf 
gfgLafa'sf] hnjfo' kl/jt{g;DalGw 1fgdf Pp6f ;fgf] v'l6\snf] eg] klg 
yKg]5 .
	 k|Zg, lh1fzf jf ;'emfj eP o; k'l:tsfsf] k5fl8 cfj/0f k[i7df 
lbO{Psf] O{d]n dfkm{t ;Dks{ ug{ ;lsg]5 .

– n]vs



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

u

k|sflzsfsf] egfO{
	 lasf;;Fu} k[YjLsf] jftfj/0fsf] klg x|f; x'b} uPsf] 5 . xfn k[YjLsf] 
jftfj/0fsf] r'gf}tLsf] ¿kdf dfgjl;lh{t hnjfo' kl/jt{g /x]sf] 5 . 
o;sf] bL3{sflng ;dfwfg eg]sf] hnjfo' kl/jt{gsf sf/s tTj xl/tu[x 
UofF;sf] pT;h{gnfO{ 36fO{ jfo'd08ndf To;sf] ;flas :t/ sfod 
ug'{ / kl/jlt{t hnjfo'nfO{ k'gM ;flassf] cj:yfdf Nofpg' xf] . bf]>f] 
;flassf] cj:yfdf gcfp~h]n kl/jlt{t hnjfo'df jf eljiodff kl/jt{g 
x'g] hnjfo'df dfgj k|0ffnLn] cg's"ng ug{' xf] / ;f]sf]nflu k|fs[lts 
k|0ffnLnfO{ ;xh agfpg' xf] . t]>f] dxTjk"0f{ kIf eg]sf] efjL ;GtltnfO{ 
o; ljifodf 1fg lbO{ pk/f]Qm b'a} sfo{df ltgLx¿nfO{ ;Ifd agfpg' xf] . 
	 o; k'l:tsfdf !@ v08x¿ 5g . v08 ! b]lv % ;Dd hnjfo' 
kl/jt{g / To;;Fu ;DalGwt ljifoaf/] hfgsf/L lbg vf]lhPsf] 5 . v08 
^ / & df xfnsf] hnjfo' kljt{gsf] cj:yf / To;sf sf/0fsf] af/]df 
hfgsf/L lbg] k|of; ul/Psf] 5 . v08 * df hnjfo' kljt{gaf6 x'g] 
hf]lvd / c;/sf] af/]df 5 eg] v08 ( df tL hf]lvdnfO{ Go"lgs/0f ug{] 
/ cg's"ngsf] pkfox¿sf] af/]df hfgsf/L lbg] k|of; ul/Psf] 5 . v08 
!) / !! df /fli6«o tyf cGt/f{li6«o :t/df eO/x]sf] k|of; / ;Djfbx¿sf] 
s]lx hfgsf/L / cGtdf hnjfo' kl/jt{gsf] k|efjsf/L Joj:yfkgsf]nflu 
cfpFbf lbgx¿df ug{' kg]{ cfjZos s[ofsnfkx¿ ;DalGw n]vsn] cfkm\gf 
wf/0ffx¿ v08 !@ df lbg] k|of; u/]sf 5g\ .
	 efjL k':tfnfO{ ljBfno:t/af6} o; ljifodf kl/lrt u/fpg' clt 
cfjZos 5 . of] k'l:tsfn] efjL k':tfnfO{ hnjfo' kl/jt{gaf/] 1fg 
lbgdf ;xof]u lbg]5 eGg] x]t'n] k|sfzgdf NofPsL 5' . o; cy{df ;fg} 
ePklg of] k'l:tsfsf] b]g /xg] 5 eGg] cfzf lnPsL 5' .

– k|sflzsf
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v08 != hnjfo' — kl/ro / kl/efiff
!=!	 kl/ro / kl/efiff
	 hnjfo' jf csf]{ zAbdf xfjfkfgL xfdLn] b}lgs elg/xg] / ;'lg/xg] 
zAb xf] . hnjfo' jf xfjfkfgL eGgfn] s'g} vf; :yfgsf] jiff{} cjlwsf] xfjf / 
kfgL / ;f];Fu ;DalGwt ultljlw h:t} tfkqmd, jiff{, cfb|{tf, xfjfsf] ultljlw, 
cflbsf] cf};t cj:yfnfO{ hgfpFb5 . oxfF æcf};t cj:yfÆ eGg] zAb k|of]u 
ul/Psf] 5 lsgls tfkqmd, jiff{, cfb|{tf, xfjfsf] ultljlw, cflb Ps lbgdf 
klg Pp6f cj:yfdf /xFb}g . of] ptf/r9fj eO/xG5 . h:t} /flt lr;f] x'G5, 
tfkqmd yf]/} x'G5, lbpF;f] udL{ x'G5, tfkqmd a9L x'G5 . c? hnjfo'sf tTjx¿ 
cyjf cjojx¿ Jff cËx¿ -jiff{, cfb|{tf, xfjfsf] ultljlw, cflb_ sf] cj:yf 
klg lbgel/df ptf/r9fj eO/xG5 . Ps lbgdf jf xKtfdf jf dlxgfdf 
jf jif{el/df logLx¿sf] dfg w]/} yf]/} eO{/xG5g\ . To;}n] s'g} :yfgsf] s'g} 
cjlwel/sf] hnjfo' eg]sf] oL tTj jf cË jf cjojx¿ Jff xfjf / kfgLsf]] 
cf};t ultljlwn] hgfpFb5 . g]kfnL a[xt\ zAbsf]z cg';f/ æk|f0fLsf] hLjg / 
:jf:Yodf c;/ kfg]{ :yfgLo xfjf, kfgL cflb k|fs[lts kbfy{ jf xfjf / kfgLsf] 
cj:yfÆnfO{ hnjfo' jf xfjfkfgL elgG5 -g]kfn k|1f—k|lti7fg, @)&%_ . 
o;af6 hnjfo' / k|f0fL jf hLjsf] hLjg / :jf:YoaLr 3lgi7 ;DaGw /x]sf] 
klg hgfpFb5 . hnjfo' jf xfjfkfgL ;DaGwL n]lvPsf k|sfzgx¿df oL b'a} 
zAbx¿ plQs} k|of]u ul/Psf] kfOG5 . o; k'l:tsdf w]/}h;f] hnjfo' zAbnfO{ 
k|of]u ul/Psf] 5 .
	 hnjfo';Fu;Fu} k|of]udf cfpg] csf]{ zAb xf] …df};dÚ . w]/} 7fpFdf df};d 
/ hnjfo'nfO{ kof{ojfrL zAbsf] ¿kdf k|of]u ul/Psf] kfOG5 . t/ logLx¿aLr 
km/s 5 . hnjfo'n] nfdf] cjlw jf dlxgfb]lv dflysf] cf};t tfkqmd, jiff{, 
cfb|{tf, xfjfsf] ultljlw, cflbsf] cj:yfnfO{ hgfpFb5 eg] df};dn] oL 
ultljlwx¿sf] 5f]6f] cjlw jf dlxgf lbgeGbf sd cjlw h:t} 306fsf] jf 
lbgsf] jf xKtfsf] ulgljlwnfO{ hgfpFb5 . df};d k|fs[lts ¿kdf kl/jt{g 
eO/xG5 . laxfgsf] df};d lbpF;f] kl/jt{g eO;S5 / km]l/ a]n'sf kl/jt{g 
eO;S5 . t/ k|fs[lts ¿kdf hnjfo' kl/jt{g x'Fb}g . h:t} s'g} Ps jif{sf] 
j}zfv dlxgfsf] cf};t tfkqmd csf]{ jif{sf] j}zfv dlxgfsf] cf};t tfkqmd;Fu 
tflTjs leGgtf x'Fb}g / x'g klg x'Fb}g / jiff}+{jif{;Ddsf] j}zfv dlxgfsf] cf};t 
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tfkqmddf ;fy{s km/s cfpg' x'Fb}g . ToxL cj:yf cGo ;a} dlxgfx¿df klg 
nfu" x'G5 . t/ xhf/f} jf nfvf}+ jif{sf] cGt/fndf eg] k|fs[lts tj/n] klg 
hnjfo' jf cf}iftdf km/s cfpg ;Sb5 .
	 s'g} :yfgsf] Ps dlxgfsf] jf Ps jif{sf] tfkqmd Go"gtd !)) ;]G6Lu|]8b]lv 
clwstd #)) ;]G6Lu|]8;Dd x'G5 eg] ;fnfvfnf jf cf};t @)) ;]G6Lu|]8n] ;f] 
:yfgsf] hnjfo' hgfpF5 . To:t} jflif{s jiff{ sDtLdf !,!)) ldldb]lv al9df 
!,%)) ldld;Dd x'G5 eg] ;fnfvfnf jf cf};t !,#)) ldldn] To; :yfgsf] 
hnjfo' hgfpF5 . tfkqmd, jiff{, cfb|{tf, xfjf, xfjfsf] ultljlw, cflbnfO{ 
hnjfo' of df};dsf] cjoj jf cË jf tTjx¿ dflgG5g\ . oL cjoj of 
cËx¿sf] cf};t dfg jf hnjfo' s'g} lglZrt :yfgdf d"nt ;w}+ Pp6} /xG5g\ . 
cuf8Ls} pbfx/0fdf s'g} :yfgsf] Ps dlxgfsf] jf Ps jif{sf] ;fnfvfnf jf 
cf};t tfkqmd x/]s jif{ @)) ;]G6Lu|]8 jf tflTjs km/s gx'g] u/L @)) 
;]G6Lu|]8sf] glhs /lx/xg' kb{5 . o; cy{df sf7df08f} jf kf]v/f jf g]kfn jf 
ljZjel/sf] jflif{s cf};t df};d jf hnjfo' cem egf}+ tfkqmd, jiff{, xfjfsf] 
ultljlw, cflb x/]s jif{ Pp6} /xG5g\ . ;fwf/0fto hnjfo'sf] nflu cf};t 
n]vfhf]vf ubf{ slDtdf #) jif{sf] tYofª\s k|of]u ug{' kb{5 eGg] j}1flgsx¿sf] 
wf/0ff 5 .

!=@=	 k[YjLsf] hnjfo'
	 ljZjel/ udL{b]lv hf8f] / ;'Vvfb]lv clt jiff{ x'g] xfjfkfgL ePsf 
:yfgx¿ 5g\ . tfkqmd / jiff{sf] cfwf/df j}1flgsx¿n] k[YjLsf] hnjfo'nfO{ 
d'Vo #) -tL;_ k|sf/df juL{s/0f u/]sf 5g\ -tflnsf !_ . s'g} :yfgsf] 
hnjfo'sf] k|sf/ To; :yfgsf] dfl;s tyf jflif{s cf};t tfkqmd tyf jiff{sf] 
cfwf/df lgwf{l/t x'G5 . :yfg ljz]ifsf] tfkqmd tyf jiff{ ;f] :yfgsf] lgDg 
sf/sx¿df e/ kb{5 .
!=	 ;d'b|L ;txb]lvsf] prfO{,
@=	 ;f] :yfgsf] cIff+z,
#=	 ;d'b| jf 7"nf] kfgLsf] If]q h:t} tfnb]lvsf] lgs6tf,
$=	 To; If]qsf] e"–agf}6, h:t} kxf8, ;dy/, cflb
%=	 ;f] :yfgdf rNg] lr;f] tyf tftf] xfjfsf] ult tyf To;sf] lbzf,
^=	 To; If]q jf cf;kf;df rNg] lr;f] tyf tftf] ;d'b|L kfgLsf] wf/ tyf 

To;sf] lbzf, cflb
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	 ;j{k|yd hnjfo'nfO{ juL{s/0f ug]{ sfo{ ?;L—hd{g j}1flgs Wladimir 
Koppen -jfhLld/ sf]Kk]g_ n] ;g !**$ df ;'?jft u/] (Koppen, 1884) . 
pgn] hnjfo' juL{s/0f ubf{ cf};t tfkqmdnfO{ d'Vo cfwf/ dfg]sf lyP . 
pgn] cf};t tfkqmdnfO{ lgDg tLg ;d"xdf 5'6\ofPsf lyP / of] jflif{s cf};t 
tfkqmd xf] .
!_ @)) ;] eGbf dfly     @_ !)—@)) ;]     #_ !)) ;] eGbf sd
	 of] tfkqmdsf] juL{s/0fsf] d'Vo cwf/ sf]Kk]gn] la?jfsf] ultljlwnfO{ 
lnPsf lyP . xfjfsf] tfkqmd slt k'Ubf la?jfsf] j[l4b/ l56f] x'G5 / slt 
k'Ubf ;f] j[l4b/ /f]lsG5 eGg] s'/fnfO{ pgn] cfwf/ agfO{ tfkqmnfO{ pQm tLg 
;d"xdf ljefhg u/]sf lyP . oL tfkqmd ;d"xsf] cfwf/df Koppen n] k[YjLsf] 
hnjfo'nfO{ d'Vo kfFr lsl;ddf juL{s/0f u/]sf lyP .
Wladimir Koppen n] d"ntM tfkqmdsf] cfwf/df juL{s/0f u/]sf] k[YjLsf] 
hnjfo'
!=	 pi0fsl6aGwLo jf pi0f hnjfo' (tropical)
@=	 pk—pi0fsl6aGwLo jf pk—pi0f hnjfo' (sub-tropical)
	 @=!	 Gofgf] pk—pi0fsl6aGwLo hnjfo' (warm sub-tropical)
	 @=@	 lztn pk—pi0fsl6aGwLo hnjfo' (cool sub-tropical)
#=	 zLtf]i0f hnjfo' (temperate)
	 #=!	 Gofgf] zLtf]i0f hnjfo' (warm temperate)
	 #=@	 lg/Gt/ zLtf]i0f jf ;dzLtf]i0f hnjfo' (continuous temperate)
	 #=#	 lr;f] zLtf]i0f hnjfo' (cold temperate)
$=	 lr;f] hnjfo' (cold)
%=	 w|'jLo hnjfo' (polar)
	 jfhLld/ sf]Kk]gn] k|lbkfbg u/]sf] hnjfo' juL{s/0f k|0ffnLnfO{ csf{ 
j}1flgs Rudolf Geiger (Geiger 1954) -?8Nkm u}u/_ n] ;Q/L jif{kl5 cyf{t\ 
;g !(%$ df yk ;'wf/ u/] . pgn] ljz]iftM tfkqmdnfO{ yk ljefhg / 
kl/dfh{g u/] / To;dfly jiff{sf] ultljlwnfO{ ;d]t hf]8]/ sf]Kk]gsf] k|d'v kfFr 
k|sf/sf] hnjfo'nfO{ ljleGg pk–ju{ / pk–pk–ju{df ljefhg u/L hnjfo'sf] 
k|sf/nfO{ #) -tL;_ agfP / tL ;a}nfO{ ;+s]t jf k|lts lrGx lbP . Geiger 
sf] n]v clxn] kfpg eg] ufx|f] 5 . ;'?jftdf sf]Kk]gn] sub-tropical cyf{t\ 
pk–pi0fsl6aGwLo juL{s/0f u/]sf] ;f6f] u}u/n] arid cyjf ;'Vvf juL{s/0f 
u/] h;sf] d'Vo dfkb08sf] cfwf/ tfkqmdeGbf jiff{nfO{ dxTj lbOof] . clxn] 
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of] hnjfo' juL{s/0f k|0ffnLnfO{ “Köppen–Geiger’s climatic classification” 
cyf{t\ æsf]Kk]g—u}u/sf] hnjfo' juL{s/0fÆ egL gfds/0f ul/Psf] 5 h'g ;j{q 
k|of]udf 5 . of] k|0ffnL cg';f/ hnjfo'sf] juL{s/0f tfnLsf ! cg';f/ /x]sf] 
5 . ;'?df dfkb08 a'‰g s]xL ufx|f] x'g]5 .

tfnLsf !M sf]Kk]g—u}u/sf] hnjfo' juL{s/0f, ltgsf k|lts -;+s]t_ lrGx / 
dfkb08sf] kl/efiff

klxnf] 
(1st) 

:t/sf] 
;+s]t

bf]>f] 
(2nd) 
:t/sf] 
;+s]t

t]>f] 
(3rd) 

:t/sf] 
;+s]t 

ljj/0f (Description) dfkb08 (Criteria)*

A Tropical Tcold≥18
f - Rainforest Pdry≥60

m - Monsoon Not (Af) & Pdry≥100–MAP/25
w - Savannah Not (Af) & Pdry<100–MAP/25

B Arid MAP<10×Pthreshold

W - Desert MAP<5×Pthreshold

S - Steppe MAP≥5×Pthreshold

h - Hot MAT≥18
k - Cold MAT<18

C Temperate Thot>10 & 0<Tcold< 18
s - Dry Summer Psdry<40 & Psdry<Pwwet/3
w - Dry Winter Pwdry<Pswet/10
f - Without dry season Not (Cs) or (Cw)

a - Hot Summer Thot≥22
b - Warm Summer Not (a) & Tmon10≥4
c - Cold Summer Not (a or b) & 1≤Tmon10<4

D Cold Thot>10 & Tcold≤0
s - Dry Summer Psdry<40 & Psdry <Pwwet/3
w - Dry Winter Pwdry<Pswet/10
f - Without dry season Not (Ds) or (Dw)

a - Hot Summer Thot≥22
b - Warm Summer Not (a) & Tmon10≥4
c - Cold Summer Not (a, b or d)
d - Very Cold Winter Not (a or b) & Tcold<–38

E Polar Thot <10
T - Tundra Thot>0
F - Frost Thot≤0



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

5

* dfkb08sf] AofVof
MAP = mean annual precipitation -jflif{s cf};t jiff{_
MAT = mean annual temperature -jflif{s cf};t tfkqmd_
Thot = temperature of the hottest month -;a}eGbf w]/} udL{ dlxgfsf] tfkqmd_
Tcold = temperature of the coldest month -;a}eGbf w]/} hf8f] dlxgfsf] tfkqmd_
Tmon10= number of months where the temperature is above 100 C -!)) ;] 

eGbf al9 ePsf dlxgfsf] ;ª\Vof_
Pdry = precipitation of the driest month -;a}eGbf w]/} ;'Vvf dlxgfsf] jiff{_
Psdry = precipitation of the driest month in summer -udL{ ofdsf] ;a}eGbf w]/} 

;'Vvf dlxgfsf] jiff{
Pwdry = precipitation of the driest month in winter -hf8f] ofdsf] ;a}eGbf w]/} 

;'Vvf dlxgfsf] jiff{_
Pswet = precipitation of the wettest month in summer -udL{ ofdsf] ;a}eGbf 

w]/} jiff{ x'g] dlxgfsf] jiff{_
Pwwet = precipitation of the wettest month in winter -hf8f] ofdsf] ;a}eGbf w]/} 

jiff{ x'g] dlxgfsf] jiff{_
Pthreshold = varies according to the following rules -lgDg lgDgfg';f/ km/s kb{5_
Pthreshold = 2 × MAT if 70% of MAP occurs in winter -@ × MAT olb &)Ü jiff{ 

lxpFbdf ePdf_
Pthreshold = 2 × MAT + 28 if 70% of MAP occurs in summer -@ × MAT+@* olb 

&)Ü jiff{ udL{ ofddf ePdf_
Pthreshold = 2 × MAT + 14 Otherwise -cGosf] xsdf @ × MAT+14 x'g]5_

Summer and winter are defined as the warmer and cooler six months period 
of ONDJFM (October, November, December, January, February, March) and 
AMJJAS (April, May, June, July, August, September) respectively. (ONDJFM 
/ AMJJAS df h'g dlxgfx¿df udL{ jf hf8f] x'G5, ;f]lx ofdnfO{ udL{ jf hf8f] 
ofd egL kl/eflift ul/Psf] 5 .) k[YjLsf] pQ/L uf]nfw{df ONDJFM hf8f] ofd 
x'G5 / AMJJAS udL{ ofd x'G5, blIf0fL uf]nfw{df o;sf] ljkl/t x'G5 .
>f]tM Peel, et.al. (2007)
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lrq !M ;g !(*)—@)!^ sf] hnjfo'sf] tYofª\s k|of]u u/L agfOPsf] sf]Kk]g—u}u/ 
hnjfo' juL{s/0fsf] ljZj gSzf

>f]tM Hylke et.al. (2018)

	 lrq ! sf]Kk]g—u}u/sf] hnjfo' juL{s/0fsf] dfkb08nfO{ cfwf/ agfO{ 
tof/ ul/Psf] xf] . of] gSzf x]bf{ e"dWo /]vfsf] jl/kl/, s]lx cIff+z pQ/ / 
s]lx cIff+z blIf0fsf] aLr efudf type A cyf{t\ pi0fsl6a+wLo jf pi0f hnjfo' 
ePsf] b]Vb5f} . To;kl5 la:tf/} b'a} w|'jlt/ cIff+z a9\b} uPdf type B, C, D 
/ E cyf{t\ pk—pi0fsl6a+wLo jf pk—pi0f hnjfo', zLtf]i0f hnjfo', lr;f] 
hnjfo' / w|'jLo hnjfo' x'b} uPsf] b]lvG5 .

!=#	 g]kfnsf] hnjfo'
	 ljZj dfglrqdf g]kfn @^) @@Ú — #)) @&Ú p cIff+z / *)) $)Ú 
— **) !@Ú k" b]zfGt/df cjl:yt 5 (LRMP – 1986) . cIff+zsf] cjl:yltsf] 
cfwf/df g]kfn k[YjLsf] lztf]i0f k|b]zdf -@#=%)— ^^=%)_ kb{5 hxfF hf8f] 
/ udL{ df};d nueu a/fa/ x'G5 . sf]Kk]g—u}u/ hnjfo' juL{s/0fsf] ljZj 
gSzfdf klg g]kfnsf] hnjfo' lztf]i0f hnjfo' ePsf] b]vfpF5 -lrq !_ . tyflk 

04'
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g]kfnsf] e"w/ftnsf] sf/0fn] ubf{ oxfFsf] hnjfo'df ljljwtf 5 . km/flsnf] 
b[li6sf]0fn] g]kfnsf] tLg d'Vo k|fs[tLs e"uf]nsf] cfwf/df hn tyf zlQm 
cfof]usf] ;lrjfnon] tLg k|sf/sf] hnjfo' ePsf] b]vfOPsf] 5 (WECS, 2005) 
– tflnfsf @ .

tflnsf @M g]kfnsf] hnjfo'
ef}uf]lns 

If]q
hnjfo' cf};t jflif{s jiff{

cf};t jflif{s 
tfkqmd

lxdfn t'Gb|f jf kj{tLo 
(Arctic/Alpine)

lxpF—!%)—@)) ldld <#);]—!));]

kxf8 lztn tyf Gofgf] zLtf]i0f 
(Cool/warm Temperate) 

@&%—@,#)) ldld !));]—@));] 

t/fO{ pkf]i0f jf pk—pi0fsl6a+wLo 
(Sub-tropical)

!,!))—#,))) ldld @));]—@%);]

>f]tM WECS, 2005.

	 t/ kl/dflh{t sf]Kk]g—u}u/ hnjfo' juL{s/0fsf] dfkb08nfO{ cfwf/ dfgL 
agfOPsf] g]kfnsf] hnjfo' gSzfdf g]kfndf kfFr} k|sf/sf d'Vo hnjfo'x¿ 
cjl:yt ePsf] kfOG5 . s"n #) pk–k|sf/sf] hnjfo' dWo] * pk–k|sf/sf] 
hnjfo' ljBdfg ePsf] kfOG5. of] juL{s/0f g]kfnsf] ljleGg k|fs[lts e"uf]n 
cg';f/ ljleGg k|sf/sf] hnjfo' -lrq @_ ePsf] b]lvG5 .
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lrq @M kl/dflh{t sf]Kk]g u}u/sf] (Koppen-Geiger) juL{s/0fdf cfwfl/t g]kfnsf] 
hnjfo'

   >f]tM Karki et.al., 2016

tflnsf #M kl/dflh{t sf]Kk]g u}u/sf] (Koppen-Geiger) juL{s/0fdf cfwfl/t 
g]kfnsf] hnjfo'
hnjfo'sf] 

;+s]t laj/0f g]kfnsf] ef}uf]ls If]q

Aw Tropical savannah -pi0fsl6a+wLo 3fF;] 
hnjfo'_

t/fO{, r'/], leqL dw]z 
tyf dWo kxf8sf] 
vf]nftL/sf kmfF6x¿

BSk Arid Steppe Cold Climate -;'Vv tyf lr;f] 
hnjfo'_

d':tfªsf] 
sfnLu08sLsf] tL/

Cwa Temperate climate with dry winter and 
hot summer -;'Vvf lxpFb / tftf] udL{ Ct' 
ePsf] zLtf]i0f hnjfo'_

dxfef/t / dWo 
kxf8L If]q

Cwb Temperate climate with dry winter and 
warm summer -;'Vvf lxpFb / Gofgf]] udL{ 
Ct' ePsf] zLtf]i0f hnjfo'_

pRr kxf8L If]q
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hnjfo'sf] 
;+s]t laj/0f g]kfnsf] ef}uf]ls If]q

Dwb Cold climate with dry winter and warm 
summer -;'Vvf lxpFb / tftf] udL{ Ct' ePsf] 
lr;f] hnjfo'_

pRr kxf8L If]qsf] 
dflyNnf] efu

Dwc Cold climate with dry winter and cold 
summer -;'Vvf lxpFb / Gofgf] udL{ Ct' 
ePsf] lr;f] hnjfo'_

leqL lxdfno

ET Polar Tundra climate -w|'jLo t'Gb|f hnjfo'_ pRr lxdfnL If]qsf] 
vs{ If]q

EF Polar Frost climate -w|'jLo t'iff/f] hnjfo'_ pRr lxdfnL If]qsf] 
afx|} dlxgf lxpFn] 
9flsg] If]q

!=$=	 ljleGg ef}uf]lns If]q / Ct' cg';f/ g]kfnsf] hnjfo' -tflnsf $ b]lv !!_

tflnsf $M ef}uf]lns If]qfg';f/ g]kfnsf] hnjfo' -;g !(&!—@)!$ ;Ddsf] jflif{s 
cf};t_

ef}uf]lns If]q
jiff{ 

-ldld_
clwstd 

tfkqmd -);]_
Go"gtd 

tfkqmd -);]_
g]kfn !,%)@=# @@=$ !!=$
pRr lxdfnL If]q ->$,))) ld_ ^($=@ !&=^ —#=*
pRr kxf8L If]q -@,@))—$,))) ld_ !,%)&=( !&=^ ^=^
dWo kxf8L If]q -!,)))—@,%)) ld_ !,^@&=$ @$=^ !#=#
l;jflns jf r'/] kxf8L If]q -@))—!,%)) ld_ !,&)*=% @(=# !&=!
t/fO{ If]q -%(—@)) ld_ !,^))=$ #)=* !*=*

tflnsf %M Ct' cg';f/ g]kfnsf] hnjfo' -;g !(&!—@)!$ ;Ddsf] jflif{s cf};t_

Ct' jiff{ 
-ldld_

clwstd 
tfkqmd -) ;]_

Go"gtd tfkqmd 
-) ;]_

lxpb -l8;]Da/—km]a|'j/L_ %%=) !^=$ $=!

dg;"g k"j{ -dfr{—d]_ !*!=! @$=@ !!=%

dg;"g -h'g—;]K6]Da/ _ !,@)%=# @%=( !&=%

dg;"g kZrft -cf]S6f]a/—gf]e]Da/_ ^!=! @!=( !)=!
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tflnsf ^M Ct' / ef}uf]ls If]qfg';f/sf] ;a}eGbf clws / ;a}eGbf Go"g jiff{ -ldld_ 
-;g !(&! — @)!$ ;Ddsf] jflif{s cf};t_

Ct' clws jiff{ -ldld_ Go"gtd jiff{ -ldld_

ef}uf]lns If]q jiff{ -ldld_ ef}uf]lns If]q jiff{ -ldld_

lxpb pRr kxf8 &@=^ t/fO{ $!=&

dg;"g k"j{ dWo kxf8 @!@=( pRr kxf8 !)%=$

dg;"g l;jflns !,$@^=# pRr lxdfn %)@=(

dg;"g kZrft t/fO{ &)=@ pRr lxdfn #^=%

jflif{s l;jflns !,&)*=% pRr lxdfn ^($=@

tflnsf &M Ct' / ef}uf]lns If]qfg';f/sf] ;a}eGbf clws clwstd tfkqmd -);]_ 
-;g !(&!—@)!$ ;Ddsf] jflif{s cf};t_

Ct'
clws clwstd tfkqmd Go"g clwstd tfkqmd

ef}uf]lns If]q ) ;] ef}uf]lns If]q ) ;]

lxpb t/fO{ @#=( pRr lxdfn, pRr kxf8 !!=*

dg;"g k"j{ t/fO{ #$=! pRr lxdfn, pRr kxf8 !*=%

dg;"g t/fO{ ##=( pRr lxdfn, pRr kxf8 @!=%

dg;"g kZrft t/fO{ #)=# pRr lxdfn, pRr kxf8 !^=(

jflif{s t/fO{ #)=* pRr lxdfn, pRr kxf8 !&=^

tflnsf *M Ct' / ef}uf]lns If]qfg';f/sf] ;a}eGbf Go"g Go"gtd tfkqmd
-);]_ -;g !(&! — @)!$ ;Ddsf] jflif{s cf};t_

Ct' clws Go"gtd tfkqmd Go"g Go"gtd tfkqmd
ef}uf]lns If]q ) ;] ef}uf]lns If]q ) ;]

lxpFb t/fO{ !)=# pRr lxdfn —(=!
dg;"g k"j{ t/fO{ !(=% pRr lxdfn —$=*
dg;"g t/fO{ @%=@ pRr lxdfn @=)
dg;"g kZrft t/fO{ !&=& pRr lxdfn —%=%
jflif{s t/fO{ !*=* pRr lxdfn —#=*
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tflnsf (M Ct' / lhNnf cg';f/sf] ;a}eGbf clws / ;a}eGbf Go"g jiff{ -ldld_ -;g 
!(&!—@)!$ ;Ddsf] jflif{s cf};t_

Ct' clwstd jiff{ -ldld_ Go"gtd jiff{ -ldld_

lhNnf jiff{ -ldld_ lhNnf jiff{ -ldld_

lxpFb cR5fd !)(=( wg'iff @$=&

dg;"g k"j{ ;+v'jf;ef #*%=$ d':tfË $$=&

dg;"g sf:sL @,!&#=@ d':tfË !^^=^

dg;"g kZrft emfkf !!&=% d':tfË @!=)

jflif{s sf:sL @,&!)=% d':tf· @%&=*

tflnsf !)M Ct' / lhNnf cg';f/sf] ;a}eGbf clws clwstd tfkqmd
-);]_ -;g !(&! — @)!$ ;Ddsf] jflif{s cf};t_

Ct'
clws clwstd tfkqmd Go"g clwstd tfkqmd

lhNnf ) ;] lhNnf ) ;]

lxpFb ;+v'jf;ef @%=) dgfË —)=&

dg;"g k"j{ afFs] #$=$ dgfË #=!

dg;"g ¿kGb]xL ##=^ dgfË *=(

dg;"g kZrft ;+v'jf;ef #)=& dgfË #=*

jflif{s /f]Nkf #)=* dgf· $=@

tflnsf !!M Ct' / lhNnf cg';f/sf] ;a}eGbf Go"g Go"gtd tfkqmd -);]_ -;g !(&!—
@)!$ ;Ddsf] jflif{s cf};t_

Ct'
clws Go"gtd tfkqmd Go"g Go"gtd tfkqmd

lhNnf ) ;] lhNnf ) ;]
lxpFb emfkf !)=& dgfË —(=#
dg;"g k"j{ ;+v'jf;ef, ¿kGb]xL, sf:sL !(=& dgfË —%=$
dg;"g /f]Nkf @%=# dgfË )=#
dg;"g kZrft l;/x, ;+v'jf;ef !*=@ dgfË —^=@
jflif{s l;/xf !(=) dgf· —$=^
Tflnsf $ b]lv !! sf] tYofª\s >f]tM DHM, 2017
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v08 @M hnjfo'' kl/jt{g
@=!	 hnjfo'' kl/jt{g —kl/efiff / cfofdx¿
	 hnjfo'sf] cj:yfdf cfPsf] kl/jt{g g} hnjfo' kl/jt{g xf] h;nfO{ 
tYofª\sLo kl/If0fsf] k|of]u u/L hnjfo'sf cjojx¿ -tfkqmd, jiff{, cfb|{tf, 
cflb_ Jff ltgsf km/slzntf (variability) -clwstd, Go"gtd, cflb_ sf] cf};t 
dfgdf cfPsf] kl/jt{gdfkm{t\ klxrfg ug{ ;lsG5 h'g kl/jt{g ;fdfGotof 
bzsf}+ jif{ jf nfdf] ;do;Dd sfod /xG51 (IPCC 2022) .
	 hnjfo'sf] cj:yfdf cfPsf] kl/jt{g tYofÍ lj1fg (statistics) cg';f/ 
pNn]Vo x'g'kb{5 / kl/jlt{t ePsf] cj:yf slDtdf klg !) jif{ jf ;f]eGbf al9 
cjlw;Dd sfod jf l6sfp /xg' kb{5 . olb cf};t dfgdf jf c+sdf km/s 
b]lvof] t/ tYofª\s lj1fgn] To;nfO{ pNn]Vo ;flat ub}{g / To:tf] kl/jt{g 
slDtdf !) jif{ klg l6Sb}g eg] ToxfF hnjfo' kljt{g ePsf] dflgb}g . o:tf] 
lsl;dsf] kl/jt{g Ifl0fs jf c:yfoL km/slzntf dfq xf] .
	 s'g} Ps 7fpFsf] b}lgs tfkqmdsf] cf};t dfg ;g !(%! — !(*) sf] 
/ !(*! — @)!) sf] aLr t'ngf ubf{ s]lx km/s x'g ;S5, lsgls oL b'O{j6f 
cf};t b'?:t Pp6} c+s x'g] ;Defjgf /xb}g . olb of] km/s tYofª\sLo kl/If0f 
cg';f/ pNn]Vo (Significant) ePg eg] ToxfF tfkqmd kl/jt{g ePsf] dflgb}g . 
t/ olb oL b'O{ cf};t c+sx¿sf] km/s tYofª\sLo kl/If0fn] pNn]Vo km/s 
b]vfof] eg], ToxfF tfkqmd kl/jt{g ePsf] dflgG5 . o:t} cGo ;a} df};d jf 
hnjfo'sf cjojx¿ jf ltgsf tYofª\s cWoog ubf{ tYofª\sLo kl/If0fn] 
pNn]Vo b]vfof] eg] kl/jt{g ePsf] dflgG5 . o:tf] hnjfo'sf] tYofª\ssf] 
cWoog dfly pbfx/0fdf lbPsf] cjlwx¿ vK6\ofP/ klg ug{ ;lsG5 . h:t} 
;g !(%!—!(*) / ;g !(^!—!(() sf] t'ngf, jf cem glhssf cjlwx¿ 
agfP/ cWoog ug{ ;slG5 . h:t} !(%!—!(*) / ;g !(%^—!(*% jf lg/Gt/ 
tYofª\ssf] ljZn]if0f u/]/ a9\bf] jf 36\bf] qmd jf k|j[lQ (trend analysis) sf] 
klg cWoog ul/G5 . o;/L cWoog ubf{ olb hnjfo'sf] cjojx¿sf] k|j[lQ 
cyjf a9\bf] jf 36\bf] qmddf pNn]Vo km/s 5}g eg] ToxfF hnjfo' kl/jt{g 
ePsf] dflgb}g, t/ ;f] qmdsf] j[l4 jf 36\bf] qmd pNn]Vo ePsf] kfOof] / 

1.	 A change in the state of the climate that can be identified (e.g., by using statistical tests) 
by changes in the mean and/ or the variability of its properties and that persists for an 
extended period, typically decades or longer.



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

18

;f] qmd sDtLdf bz jif{ jf ;f]eGbf al9 lg/Gt/ /Xof] eg] ToxfF hnjfo' 
kl/jt{g ePsf] 5 eg]/ dfGg ;lsG5 . o;sf] d"n p4]Zo eg]sf] To; :yfg 
ljz]ifdf ;dofGt/df hnjfo'df kl/jt{g cfPsf] 5 ls 5}g / Tof] kl/jt{g 
s]lx bzs;Dd l6sfp 5 ls 5}g eg]/ x]g]{ g} xf] . kl/jt{g x'bf hnjfo'sf] 
cf};t dfgdf j[l4 cyjf sdL klg cfpg ;Sb5 . ;fwf/0fto lagf s'g} sf/0f 
hnjfo'sf] cf};t tYofª\sdf pNn]Vo km/s cfpb}g / cfpg' klg x'b}g .

!=@	 hnjfo' kl/jt{gsf kIf jf ¿kx¿
	 d"ntM df};d jf hnjfo'sf ljleGg cjojx¿sf] cf};t dfgdf cfPsf] 
kl/jt{gn] hnjfo' kl/jt{g ePsf] b]vfpb5 . h:t} tfkqmdsf] cf};t, jiff{sf] 
cf};t, cfb|{tfsf] cf};t, cflb . s'g} Pp6f cjojsf] cf};tdf kl/jt{g cfof] 
eg]klg ToxfF hnjfo' kl/jt{g ePsf] dflgG5 . pbfx/0fsf]nflu tfkqmdsf] 
cf};tdf kl/jt{g b]lvof] t/ jiff{ jf cfb|{tf jf cGo cjojsf] cf};tdf 
kl/jt{g b]lvPg eg]klg ToxfF hnjfo' kl/jt{g ePsf] dflgG5 jf a'lemG5 oBlk 
s'g} Pp6f cjojdf cfPsf] kl/jt{gn] csf]{ cjojdf klg kl/jt{g NofpFb5 
jf u/fpFb5 . h:t} tfkqmddf kl/jt{g ePkl5 o;n] jiff{ jf cfb|{tfdf jf 
k/:k/df kl/jt{g NofpFb5 .
	 t/ cf};t tYofª\sn] dfq hnjfo' kl/jt{g ePsf] gb]vfpg ;Sb5 . 
pbfx/0fsf]nflu c+s !), !% / @) sf] cf};t !% xf] . To:t} %, !% / @% sf] 
cf};t klg !% g} xf] . cf};t dfq x]bf{ oL b'O{ tYofª\sx¿sf] aLrdf km/s 
5}g eGg] a'lemG5 . t/ Pp6f tYofª\ssf] Go"gtd c+s !) / clwstd c+s 
@) 5 h;sf] aLr !) c+ssf] km/s 5 eg] csf]{sf] qmdz % / @% 5g\ h;sf] 
aLrsf] km/s @) 5 . o;/L tYofª\sdf cfpg] km/skgnfO{ km/slzntf 
(variability) elgG5 . cf};t c+s dfq x]bf{ tYofª\sleqsf] km/slzntf yfxf 
x'b}g . t;y{ hnjfo' kl/jt{gsf] n]vfhf]vf ubf{ cjojsf] cf};tsf] cnfjf 
ltgsf] km/slzntfsf] klg cWoog ug{ cfjZos 5 . cjojsf] Pp6f kIfn] 
kl/jt{g gb]vfPtfklg csf]{ kIfn] kl/jt{g b]vfPsf] x'g ;Sb5 . km/slzntfsf] 
ljleGg cfofdx¿ (dimensions) x'G5g\ .
	 To:t} u/L hnjfo' kl/jt{gsf] ljleGg kIf jf ¿kx¿ x'G5g\, tfkqmddf 
kl/jt{g gcfP klg jiff{df kl/jt{g cfof] eg] ToxfF hnjfo' kl/jt{g ePsf] 
dflgG5 . hnjfo' kl/jt{gsf ¿kx¿nfO{ lgDg kl/R5]bx¿df hfgsf/L lbg] 
k|ofz ul/Psf]5 . s'g} Ps kIf jf ¿kn] kl/jt{g gb]vfP klg csf]{ kIfn] 
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kl/jt{g ePsf] b]vfpg ;Sb5 / s'g} Ps ¿k jf kIfdf kl/jt{g ePsf] b]lvPdf 
ToxfF kl/jt{g ePsf] jf cfPsf] dflgG5 .
s= cf};t dfgdf (average) kl/jt{g
v= cfj[lQdf (frequency) kl/jt{g
u= ;dofGt/df (interval) kl/jt{g
3= xfjfsf] axfj lbzfdf (wind direction) kl/jt{g
ª= r/dkgdf (extreme) kl/jt{g
r= km/slzntfdf (variability) kl/jt{g

s=	 cf};t dfgdf kl/jt{g
	 tfkqmd, jiff{, xfjfsf] rfn, h:tf hnjfo'sf cjojx¿sf] cf};t dfg 
bL3{sfn;Dd sfod /xg] u/L 36]df jf a9]df hnjfo' kl/jt{g ePsf] dflgG5 . 
o:tf] kl/jt{gx¿ Psk6ssf] rfnsf] ¿kdf klg x'g ;Sb5 . cyf{t\ To:tf] 
cf};t dfgdf Ps k6s kl/jt{g ePkl5 kl/jlt{t gofF dfgdf l:y/ /xg klg 
;Sb5 . pbfx/0fsf]nflu s'g} :yfgsf] jflif{s tfkqmd jf jiff{ jf xfjfsf] rfn 
jf ultsf] cf};t dfg kl/jt{g eO{ a9]/ jf 36]/ gofF dfg sfod x'g ;Sb5 .

lrq #M hnjfo' kl/jt{g eO{ Pp6f :yfoL laGb'df cfP/ l:y/ ePsf] lrq0f
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	 lrq # df Ps k6s kl/jt{gsf] pbfx/0f kl/sNkgf ul/Psf] 5 . oxfF 
;g !(() ;Dd -…vÚ laGb'eGbf cufl8sf] cjlw_ tfkqmd l:y/ /x]sf] b]vfOPsf] 
5 . To; a]nf jflif{s cf};t tfkqmd em08} @)=@) ;] sf] xf/fxf/Ldf b]vfOPsf] 
5 . t/ ;g !((! af6 @)!) ;Dd -…vÚ b]lv …uÚ cjlw_ tfkqmd j[l4 eof] . 
To;kl5 ;g @)!! b]lv -…uÚ k5fl8sf] cjlw_ a9]sf] dfgdf tfkqmd l:y/ 
/x]sf] b]vfOPsf] 5 . a9]kl5sf] tfkqmdsf] jflif{s cf};t dfg em08} @!=^) ;] 
b]vfOPsf] 5 / ;f] dfgdf l:y/ ePsf] pbfx/0f b]vfOPsf] 5 .
	 Ps k6s kl/jt{g eO{ gofF hnjfo'df l:y/ /xgsfnflu hnjfo' 
kl/jt{gsf sf/s tTjx¿, ljif]z u/L clxn]sf] ;Gbe{df xl/tu[x UofF;, gofF 
txdf l:y/ /xg' kb{5 . o:tf] kl/jt{g cf};t dfg 36]/ klg x'g ;S5 . o:tf] 
cj:yf cGo hnjfo'sf cjojx¿ h:t} jiff{, x'/L, cflbsf] ;Gbe{df klg x'g 
;Sb5 . oxfF tfkqmdnfO{ pbfx/0fsf]nflu dfq lnOPsf] 5 .
	 o:tf] cj:yf ePdf kl/jlt{t hnjfo'df cyf{t\ @)!) -laGb' …uÚ k5fl8_ 
kl5 sf] hnjfo'sf] cj:yfdf Ps k6s cg's"ng eof] eg] hnjfo' kl/jt{gsf] 
c;/ lg/Gt/ geO/xg ;S5 . k'/fgf] cyf{t\ hnjfo' kl/jt{g x'g'eGbf cufl8 
-…vÚ laGb'eGbf klxnf_ sf] s[ofsnfkn] kl/jlt{t hnjfo'sf sf/0f pTkGg 
;d:ofnfO{ ;Daf]wg gug{ ;S5 . To;}n] gofF hnjfo'df cg's"ng x'gsfnflu 
JolQm tyf ;d"bfon] gofF s[ofsnfkx¿ cjnDag ug{' kg]{ x'G5 .

v=	 lg/Gt/ k|j[lQ
	 bf]>f] cj:yf xf] nfdf] ;do;Dd lg/Gt/ kl/jt{g eO{ /xg], ls t 36\bf] 
ultdf ls t a9\bf] ultdf . lrq g+= $ df lg/Gt/ kl/jt{g eO/x]sf] hnjfo'sf] 
pbfx/0f lrq0f ul/Psf] 5 . of] cj:yf lrq g+= ! sf] …vÚ b]lv …uÚ n] klg 
lrq0f ub{5 . o:tf] cj:yfdf hnjfo' kl/jt{g eO{ Pp6f l:y/ laGb'df uP/ 
ga:g] ePsf]n] cg's"ng ug{ ufx|f] x'G5 / lg/Gt/ Iflt eO/xG5 . vf; u/L 
hnjfo'df kl/jt{g Nofpg] tTjx¿df lg/Gt/ kl/jt{g eO/Xof] cyjf a9\g] jf 
36\g] qmd lg/Gt/ eO/Xof] eg] hnjfo'sf] dfgdf klg lg/Gt/ a9\g] jf 36\g] 
qmd eO/xG5 . xfn dfgjLo sf/0fn] ubf{ jfo'd08ndf xl/tu[x UofF;sf] dfqf 
lbgfg'lbg a9\bf] 5 . To;n] ubf{ k[YjLsf] tfkqmd a9\bf] ultdf 5 / of] lg/Gt/ 
ultdf eO/x]sf] 5 . t/ olb xl/tu[x UofF;sf] pT;h{g /f]lsof] / jfo'd08ndf 
xfn ePsf] xl/tu[x UofF;sf] dfqfdf l:y/tf sfod eof] eg] xfn;Dd hlt 
tfkqmd a9]sf]5, ;Dejt To;df l:y/ /xg ;S5 .
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lrq $M lg/Gt/ hnjfo' kl/jt{g ePsf] lrq0f

 

	 lg/Gt/ kl/jt{g eO/x]sf] hnjfo'df cg's"ng x'g ufx|f] x'G5, lsgsL 
o:tf] cj:yfdf dflg;n] cfkm\gf] s[ofsnfk klg lg/Gt/ kl/jt{g ul//xg' 
kb{5 . kl/jlt{t hnjfo'sf]nflu pko'Qm s[ofsnfk klxrfg ug{ gkfpb} hnjfo' 
kljt{g jf leGg eP/ hfG5 / csf]{ s[ofsnfksf] vf]hLdf nfUg' kb{5 . jt{dfg 
hnjfo' kl/jt{gsf] cj:yf klg olx g} 5 . xfn ljBdfg hnjfo' kl/jt{g 
lg/Gt/ 5 . ljZj ;d"bfon] o;nfO{ l:y/ /fVg] k|of; ul//x]sf] 5 . t/ o;sf] 
sf/s, xl/tu[x UofF;sf] pT;h{g l:y/ geP;Dd hnjfo'nfO{ l:y/ agfpg 
;Dej 5}g . 

u=	 r/d dfgdf kl/jt{g
	 hnjfo' kl/jt{gdf cf};t tYofª\s a9\g] jf 36\g] dfqfn] ;a} hfgsf/L 
lb+b}g . s'g} :yfgsf] tfkqmdsf] cf};t c+s ;dofGt/df l:y/ /lx/xg ;S5 
t/ To;sf] r/dkgdf kl/jt{g cfPsf] x'g ;Sb5 h'g cf};t dfkn] b]vfpb}g . 
To;}n] tYofª\ssf] r/dkgf klg x]l/G5 h;df kl/jt{g cfPdf hnjfo' kl/jt{g 
ePsf] dflgG5 -lrq %_ . dflg lnpFm s'g} :yfgdf jif{el/sf] cf};t tfkqmd 
@)=!%) ;] lyof] . of] dfg s'g} jif{ cln tftf] eO{ @)=#) ;] x'GYof] eg] s'g} 
jif{ cln lr;f] eO{ @)=!) ;] ;Dd emYof]{ . tYofª\sLo ljZn]if0fn] o;nfO{ vf;} 
pNn]Vo b]vfpb}gYof] . t/ kl5Nnf jif{x¿df udL{ x'g] jif{ lgs} tftf] eO{ ;f] 
jif{sf] cf};t tfkqmk @)=#) ;] eGbf clws x'g] / lr;f] x'g] jif{df klg lr;f] 
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a9]/ @)=!) ;] eGbf sd x'b} uof] h'g tYofª\sLo ul0ftn] klg pNn]Vo b]vfof], 
oBflk cf};t dfg eg] @)=!%) ;] g} /Xof] . o;/L jflif{s cf};t tfkqmkdf 
km/s gb]lvPtfklg r/dkgf (extreme) jf clt w]/} jf clt yf]/} tfkqmdsf] 
36gfx¿ a9\b} uO{ pNn]Vo kl/jt{g cfof] eg] klg hnjfo' kl/jt{g ePsf] 
dflgG5 . o:tf] k|j[lQ hnjfo'sf cGo cjojx¿ h:t} xfjf, x'/L, jiff{, cflbdf 
klg x'g;Sb5 .

lrq %M bL3{sflng cf};t tfkqmd l:y/ ePsf] t/ r/dkgf j[l4 ePsf] cj:yf

	 Pp6f pbfx/0fsf]nflu, lrq # df bL3{sflng cf};t tfkqmd /]vf …sÚ 
l;wf t];f]{ /x]sf] 5 . of] /]vf tn jf dfly eO{ kl/jt{g ePsf] 5}g . cf};t 
tfdqmd eg]sf] clwstd tfkqmd / Go"gtd tfkqmdsf] aLrsf] cf};t xf] . of] 
lrqdf cl3Nnf jif{x¿df clwstd cf};t tfkqmd / Go"gtd cf};t tfkqmd 
w]/} dfly jf w]/} tn 5}g, cyjf logLx¿sf] aLrdf 7"nf] km/s 5}g . t/ kl5Nnf 
jif{x¿df clwstd cf};t tfkqmd cem a9\b} hfg] / Go"gtd tfkqmd cem 
sd x'b} uO{ tfkqmdsf] r/dkgf cyjf clwstd tfkqmd / Go"gtd tfkqmdsf] 
aLrsf] b'/L a9\b} uO{ clt udL{ / clt lr;f] a9\b} uPsf] lrq0f ul/Psf] 5 . t/ 
klg oL b'O{ tfkqmdx¿sf] aLrsf] cf};tdf kl/jt{g cfPsf] 5}g . ;dofGt/df 
…sÚ -cf};t laGb'_ / …vÚ -clwstd tfkqmdsf] laGb'_ sf] aLrsf] b'/L / …sÚ / …
uÚ -Go"gtd tfkqmdsf] laGb'_ sf] aLrsf] b'/L a9\b} uO{ …s—3Ú / …s—ªÚ sf] b'/L 
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cem nfdf] x'b} uO{ r/dkg a9\b} uPsf] lrq0f ul/Psf] 5 . o;/L cf};t dfgdf 
kl/jt{g gePklg r/dkgf ;flas g/xL cem r/d x'b} uof] eg] klg hnjfo' 
kl/jt{g ePsf] dflgG5 . of] r/dkgf ;flaseGbf sd x'b} hfg klg ;S5, 
cyf{t\ cl3Nnf jif{x¿df clwstd tfkqmd / Go"gtd tfkqmdsf] aLrdf al9 
km/s / kl5Nnf jif{x¿df ;f] km/s sd x'b} uPklg hnjfo' kl/jt{g ePsf] 
dflgG5 .

3=	 r/d 36gfsf] cfj[lQdf kl/jt{g
	 r/d 36gf cem r/d x'+b} hfg' jf sd x'Fb} hfg' kl/jt{gsf] Pp6f kf6f] 
xf] . o;sf] csf]{ kl/jt{gsf] kf6f] rfFxL r/d 36gf cem} r/d x'+b} uO{ jf guO{ 
To;sf] cfj[lQ jf cfpg] ;do (frequency or return period) df kl/jt{g cfpg' 
klg xf] . o;sf] cy{ r/dkgsf 36gfx¿ l56f] l56f] cfpg] jf bf]xf]l/g] xf] -lrq 
^_ . h:t} s'g} :yfgdf cltj[li6 jf cgfj[li6 jf o;n] lgDTofpg] 7"nf] af9L, 
klx/f] jf v8]/L ;fwf/0fto ;fnfvfnf @) jif{sf] cGt/fndf cfpg] ub{Yof] . 
To;df Ps b'O{ jif{ cufl8 k5fl8 x'g ;SYof] h'g pNn]Vo lyPg . t/ ;f] 
cfpg] ;dodf kl/jt{g eO{ To:tf r/dkgsf 36gfx¿ ;f] @) jif{af6 kljt{g 
eO{ !% jif{ jf !) jif{s} ;dosf] cGt/fndf cfpg yfNof] h'g pNn]Vo ¿kd} 
l56f] b]lvof] eg] To:tf cfj[lQdf cfPsf] kl/jt{gnfO{ klg hnjfo' kl/jt{g 
ePsf] dflgG5 . To;df ;f] 36gfsf] r/dkgfdf klg kl/jt{g cfpg' k5{ eGg] 
rflx x}g, r/dkgdf kl/jt{g gcfP klg p:t} txsf] r/dkg ePsf] 36gfsf] 
cfj[lQdf kl/jt{g cfof] eg] To;nfO{ kl/jt{g ePsf] dflgG5 . cfj[lQ l56f]sf] 
;6\6f l9nf] klg x'g ;S5 . of] Ps jif{leq s'g} :yfgdf 36\g] hnjfo'sf] 
36gfsf] ljZn]if0faf6 klg ug{ ;lsG5 . cyf{t Ps aif{leq klg ;fwf/0ft Ps 
k6s af9L cfpYof], t/ ;f] ultlalw kl/jt{g eO{ b'O{ k6s cfpg yfNof] cyjf 
a9\g jf 36\g yfNof] eg]klg kl/jt{g ePsf] dflgG5 .
	 lrq ^ df …sÚ bL3{sflng cf};t tfkqmdsf] /]vf xf] h;df s'g} kl/jt{g 
cyjf tndfly ePsf] 5}g . !(*! b]lv @)@) ;Ddsf] cf};t Pp6} 5 . of] 
cjlwdf cfpg] clws udL{ jf clws hf8f]sf] r/dkgdf klg s'g} kl/jt{g 
cfPsf] 5}g . cyf{t\ laGb' v u r 5, s b]lv Pp6} prfO{df 5g\ jf laGb' 3 ª 
h em Pp6} ulx/fO{df 5g\ . To;}n] /]vf …sÚ ;Fusf] b'/Ldf kl/jt{g cfPsf] 5}g . 
t/ lrqdf oL clws udL{ tyf clws hf8f]sf] cfpg] jf bfxf]l/g] cjlw la:tf/} 
l56f] l56f] ePsf] b]vfOPsf] 5 . cl3Nnf jif{x¿df udL{sf] pRr laGb'x¿ …vÚ / 
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…uÚ sf] aLrsf] b'/LeGbf kl5Nnf jif{x¿df …rÚ / …5Ú sf] aLrsf] b'/L sd ePsf] 
5, cyf{t\ l56} clt udL{ jif{ bf]xf]l/g yfn]sf] 5 . olx 36gf clt lr;f] jif{df 
klg ePsf] lrq0f ul/Psf] 5 . To;}n] o:tf] r/d 36gfsf] lkmtL{ cjlw l56f] 
l56f] eO{ x/]s ;fn klg cfpg ;S5 / s'g} jif{ t Ps} jif{df clt udL{, clt 
hf8f]sf] cj:yf klg x'g ;S5 . To;}n] cf};t tyf r/dkgdf kl/jt{g gcfP 
klg ;flas cjlwdf cfO/x]sf] r/dkgsf] lkmtL{ cjlw l56f] l56f] jf l9nf] eof] 
eg] klg hnjfo'df kl/jt{g cfPsf] dflgG5 .

lrq ^M hnjfo'sf cjojsf] cfj[lQ jf lkmtL{ ;dodf kl/jt{g -oxfF 5f]6f] ;dodf 
lkmtL{ ePsf] b]vfPsf] 5_ 

ª=	 ;dofGt/df kl/jt{g
	 hnjfo'sf] ultljlwdf pNn]Vo ;dofGt/ cyjf ;dosf] cGt/ (timing) 
cfPklg hnjfo' kl/jt{g ePsf] dflgG5 . pbfx/0fsf]nlu s'g} $ dlxgfsf] 
s"n jiff{sf] dfqfdf s'g} pNn]Vo kl/jt{g cfPsf] 5}g . ;fwf/0f cj:yfdf 
klxnf] dlxgfdf al9 jiff{ x'GYof] / kl5Nnf dlxgfx¿df sd x'GYof] . t/ cj 
jiff{ kl5Nnf] dlxgfdf pNn]Vo a9\g nfUof] / ;'?sf] dlxgfdf pNn]Vo sd eof] 
eg] jiff{sf] ;dodf kl/jt{g pNn]Vo /Xof] eg] kl/jt{g ePsf] dflgG5 . of] 
;dosf] kl/jt{g dlxgfdf dfq geO{ lbgdf klg x'g;S5 . pbfx/0fsf]nlu 
g]kfn ;/sf/sf] hn tyf df}ifd la1fg laefusf] ;g @)!( ;Dd æg]kfnsf] 
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dg;"g c+u|]hL dlxgfsf] h'g !) tf/Lvdf ;'? eO{ ;]D6]Da/ @# tf/Lvdf cGTo 
x'G5Æ eGg] lyof] (DHM 2010 / DHM 2019) . oL ldltx¿sf] aLrdf dg;"gsf] 
cjlw !)^ lbgsf] x'GYof] . t/ kl5Nnf] aif{ ;g @)@) b]lv DHM sf] dg;"gsf] 
kl/efiff kl/jt{g ePsf] b]lvG5 . ca æh'g dlxgfsf] !# tf/Lvdf ;'? eO{, 
cS6f]a/ dlxgfsf] @ tf/Lvdf cGToÆ x'g] aiff{nfO{ dg;"g elgPsf] 5 (DHM 
2022) . o;/L dg;'g k5fl8 ;/]sf] b]lvG5 eg] oL b'O{ ldltsf] aLrdf dg;"gsf] 
cjlw ^ lbgn] a9]/ !!@ lbg ePsf] 5 . ;/sf/n] dg;"gsf] cjlwdf kl/jt{g 
eof] eg]/ eg]sf] b]lvb}g t/ oL ldltx¿nfO{ x]bf{ g]kfndf clxn] dg;"gL jiff{ 
kl5 ;/]sf] b]lvG5  -lrq &_ . l9nf] u/L dg;"gsf] jiff{ ;'? ePsf] 5 / l9nf] 
u/L dg;"g labf x'g] u/]sf] 5 . t/ of] kl/jt{g, hnjfo' kl/jt{gsf] kl/efiff 
cg';f/ slDtdf s]lx bzs aif{ l6Sb}g eg] of] kl/jt{g dflgb}g .

lrq &M g]kfnsf] dg;"gL Ct' s]lx l9nf] ;'? eO{ cln k5fl8 nlDaO{ ;dodf kl/jt{g 
b]lvPsf]

tYofÍ >f]tM k"j{jt dg;"gsf]nflu DHM (2010) / DHM (2019) / kl/jlt{t 
-kl5Nnf]_ dg;"gsf]nflu DHM (2022)
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v08 #= ljZjAofkL hnjfo' kl/jt{g
	 k[YjLsf] jftfj/0f / dfgj hfltn] u/]sf] lasf;sf] lbuf]kgfdf uDeL/ 
;d:ofx¿ cfPsf] 5 eg]/ ljZj ;d"bfon] ;g\ !(*) sf] bzsdf, vf; u/L ;f] 
bzssf] kl5Nnf jif{x¿df dxz'; ul/;s]sf] lyof] . ;g !(** sf] gf]e]Da/df 
ljZj df};d lj1fg ;Fu7g / ;+o'Qm /fi6« ;+3sf] jftfj/0fLo sfo{qmdn] ;+o'Qm 
?kdf hnjfo' kl/jt{g ;DalGw cGt/;/sf/L sfo{bn (Inter-governmental 
Panel on Climate Change - IPCC) :yfkgf u¥of] (https://unfccc.int/timeline/ 
accessed on 25 Mar. 2022) . ;f]lx ;dodf o; bnsf] ljleGg sfo{ ;d"xx¿ 
(working groups) klg u7g ul/of] . !(() df ;f] bnn] hnjfo' ;DalGw 
cfkm\gf] k|yd d"Nofª\sg jf cWoog k|ltj]bg (First Assessment Report) 
k|sflzt u¥of] h;df dfgj ultljlwn] ubf{ jfo'd08ndf xl/tu[x UofF;sf] 
;3gtf a9]sf] cf}+NofOPsf] lyof] . of] k|ltj]bg / o;nfO{ s]Gb|laGb'df /fv]/ 
;f]lx jif{ cfof]lht bf]>f] ljZj hnjfo' ;Dd]ngn] hnjfo' ;DalGw cfjZos 
sfo{x¿sf]nflu ult lbg ljZj ;d"bfon] Pp6f ;lGwkq g} ug{' kg]{ cfjZostf 
cf}+Nofof] . ;f]lx jif{ cyf{t\ !(() sf] l8;]Da/ dlxgfdf hnjfo' kl/jt{g 
;DaGwL vfsf ;lGwkq n]Vgsf]nflu ;+o'Qm /fi6«;+3n] Pp6f cGt/;/sf/L jftf{ 
;ldlt (Inter-governmental Negotiating Committee) u7g u¥of] . ;f] jftf{ 
;ldltn] hnjfo' kl/jt{g ;DalGw vfsf ;Demf}tf (framework convention 
on climate change) tof/ u/L 5nkmnx¿ cufl8 a9fof] . ;g\ !((@ df 
;f] vfsf ;lGwkq ;+o'Qm /fi6«;+3n] u|x0f u¥of] / ;f]lx jif{ jftfj/0f tyf 
lbuf] lasf;sf]nflu a|flhnsf] /fhwfgL l/of] b h]g]/f]df ePsf] ljZj lzv/ 
;Dd]ngdf ;f] ;lGwkqnfO{ v'nf;f ul/of] / ljZj ;d"bfonfO{ x:tfIf/sf]nflu 
cfx\jfg ul/of] . pQm ;lGwkqdf xl/tu[x UofF; pT;h{g lgoGq0f ug]{ / hnjfo' 
kl/jt{g cg's"ng ;DalGw ljZj ;d"bfonfO{ Psh'6 agfpg] Wo]o /flvPsf] 5 . 
cfjZos ;ª\Vofdf ;b:o /fi6«x¿af6 x:tfIff/ ePkl5 of] ;lGwkq ;g !(($ 
af6 ljlwjt nfu" eof] .
	 hnjfo' kl/jt{g ;DalGw cGt/;/sf/L sfo{bn -cfO{ lk l; l;_ sf] 
k|yd d"Nofª\sg jf cWoog k|ltj]bg !(() n] k[YjLsf] ;txsf] cf};t tfkdfg 
lat]sf] !)) jif{df )=# b]lv )=^) ;]= n] a9]sf] k|:t't u¥of] (IPCC, 1990) . 
;a}eGbf a9L tfkqmd j[l4 $)) b]lv &)) pQ/L cfIffFzdf ePsf] kfOPsf] 
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b]vfof] . ;f] b/ sfod eP cfpbf ztfAbLdf jflif{s cf};t )=)@ b]lv )=)%) 

;]= sf b/n] tfkqmd a9\g ;Sg] cg'dfg ul/of] h'g lat]sf] !),))) jif{sf] 
cjlwdf b]lvPsf] j[l4 dWo] ;aeGbf w]/} jf clws xf] . of] b/ sfod /x] ;g 
!(() sf] t'ngfdf @)@% ;Dddf !) ;] n] k[YjLsf] ;txsf] cf};t tfkqmd j[l4 
x'g] cg'dfg ul/of] . oBflk xl/tu[x UofF;sf] pT;h{gdf s6f}tLsf k|of;x¿ 
u/]tfklg pQm k|ltj]bgn] jflif{s )=)! b]lv )=)@) ;] sf b/n] cfpbf ztfAbLdf 
k[YjLsf] ;txsf] tfkqmd a9\g] cg'dfg u¥of] .
	 cfO{ lk l; l; n] ;g !((% df bf]>f] d"Nofª\sg jf cWoog k|ltj]bg 
k|sflzt u¥of] . bf]>f] cWoog k|ltj]bgn] k|yd d"Nofª\sg k|ltj]bgs} tfkqmd 
j[l4 -!)) jif{df )=# b]lv )=^ );] a9]sf]_ nfO{ ;b/ u¥of] / !(() kl5sf] yk % 
jif{sf] tYofª\snfO{ ;d]6]/ ljZn]if0f ubf{ vf; pNn]Vo kl/jt{g gePsf] k|ltj]bg 
k|:t't u¥of] (Houghton et.al. eds, 1995) . t/ bf]>f] k|ltj]bgn] xfn}sf jif{x¿ 
;g !*^) b]lv otfs} clws udL{ ePsf] v'nf;f u/] . of] k|ltj]bgn] lbjfsfnLg 
tfkqmdeGbf /fqLsfnLg tfkqmdsf] j[l4b/ a9L ePsf] hfgsf/L lbof] eg] 
tfkqmdsf] kl/jt{g ef}uf]lns :yfg ljz]ifdf km/s ePsf] klg pNn]v u¥of] . 
pbfx/0fsf]nflu k[YjLsf] dWo cIff+zLo If]qdf lxpFb / a;Gt Ct'df tfkdfgsf] 
j[l4b/ al9 /x]sf] / s]lx ;Lldt :yfgdf h:t} pQ/L cfGw| dxf;fu/df lrl;b} 
uPsf] k|ltj]bgn] b]vfof] . pQ/L uf]nfw{sf] pRr cIf+zLo If]qdf vf;ul/ hf8f] 
Ct'df jiff{ a9]sf] klg bf]>f] d"Nofª\sg k|ltj]bgn] hfgsf/Ldf Nofof] .
	 To:t} cfO{ lk l; l; n] ;g\ @))! / @))& df qmd;M t]>f] / rf}yf] 
d"Nofª\sg k|ltj]bgx¿ k|sflzt u¥of] . t]>f] k|ltj]bg lgsfNbf ;Dd cfO{ lk 
l; l; n] hnjfo' kl/jt{gnfO{ n]vfhf]vf ug]{ ljlwx¿nfO{ cem j}1flgs agfOb} 
lasf; tyf ;'wf/ klg ;Fu;Fu} ub}{ Nofof] h;n] hnjfo' kl/jt{g ljZn]if0fsf 
cGo ljleGg kIfx¿nfO{ klg ;d]6\of] . o;/L lasl;t ljlwx¿af6 yk tYofª\s 
;lxt d"NofÍg ubf{ k[YjLsf] ;txsf] cf};t tfkqmd pGgfO{;f} ztfAbLsf] kl5Nnf] 
bzsx¿sf] cf};t tfkqmdsf] t'ngfdf )=^);] n] a9]sf] k|sfzdf Nofof] h;sf] 
bfo/f )=$ b]lv )=*);] /Xof] (IPCC, 2001) . To:t} tfkqmdsf] j[l4 b/ klg 
a9\b} uPsf] t]>f] d"Nofª\sg k|ltj]bgn] b]vfof] h'g b/ klxnf] k|ltj]bgn] )=# 
b]lv )=^);] b]vfPsf] lyof] . t]>f] k|ltj]bgn] ;d'b|dflyeGbf hldgdflysf] jfo'sf] 
tfkqmdsf] j[l4 b/ al9 /x]sf] / ;d'b|L ;txaf6 jfo'd08nsf] prfO{ cg';f/ 
tfkqmdsf] lal4 b/ km/s /x]sf] tYox¿ klg k|sfzdf Nofof] . o;n] aL;f}+ 
ztfAbLsf] ljleGg bzsx¿df / k[YjLsf] ljleGg :yfgdf tfkqmd kljt{gsf] 
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ljz]iftfx¿ (characteristics) s:tf] /Xof] ;f]sf] klg ljZn]if0f u¥of] . hnjfo' 
kl/jt{gnfO{ k|efj kfg]{ cGo ljleGg tTjx¿;Fusf] ;DaGwnfO{ klg ljZn]if0f 
u¥of] . tYofª\sx¿sf] ljZn]if0f ubf{ la;f}+ ztfAbL, ljz]if u/L ;g\ !(() sf] 
bzs, To;df klg ;g\ !((*, lat]sf] !,))) jif{sf] ;a}eGbf udL{ jif{sf] ¿kdf 
/x]sf] atfP .
	 laut %)),))) -kfFr nfv_ jif{sf] tfkqmdsf] cWoog ubf{ kl5Nnf] 
!),)))—!)),))) jif{df k[YjLsf] ;Lldt If]qdf s]lx bzssf]nflu % b]lv 
!)) ;] n] tfkqmd a9]sf] t/ To:tf] j[l4 ljZj AofkL gePsf] / To:t} kl5Nnf] 
!),))) jif{leq tfkqmd j[l4 ePsf] k|df0fx¿ kfOPklg ;f] ljZjAoffkL geO{ 
;Lldt If]qdf dfq} ToxfFsf] ljz]if jftfj/0fsf] sf/0fn] ubf{ o:tf] j[l4 ePsf] 
j}1flgsx¿n] 7DofPsf 5g . cG6fs{l6s -blIf0fL w|'j_ lxpFsf] cWoogaf6 laut 
$@),))) -rf/ nfv aL; xhf/_ jif{df ljleGg r/0fdf jfo'd08nsf] tfkqmd, 
sf/ag8fO{cS;fO{8 tyf ldy]gdf kl/jt{g ePsf] k|df0fx¿ klg k|sfzdf Nofof] 
(IPCC, 2001) .
	 rf}yf} k|ltj]bgn] hnjfo' lj1fgnfO{ yk ljZn]if0f ub{} n]vfhf]vf ljlwnfO{ 
cem ;'b[9 kfb}{ hnjfo' kl/jt{g / xl/tu[x UofF;sf] aLrsf] ;DaGwnfO{ ulxl/P/ 
a'em\g] sfd u¥of] . ;g\ !((* lat]sf] !,))) jif{sf] ;a}eGbf udL{ jif{ egL 
t]>f] k|ltj]bgn] elg;s]sf] lyof] eg] rf}+yf] k|ltj]bg n]Vbf;Dd ;g\ @))% klg 
csf]{ clws udL{ jif{sf] ?kdf b]lvof] . j}1flgsx¿n] !((* clt udL{ x'g'df 
cn\lggf]sf]1 k|efjnfO{ klg Ps dfg]sf] lyof], t/ ;g\ @))% df To:tf] s'g} 
k|efj kfg]{ ultlalt gx'bfklg ;f] jif{ Pp6f clws udL{ jif{ x'g uof] . of] 
k|ltj]bgn] ;g !((% b]lv @))^ ;Ddsf !@ jif{x¿ dWo] !((^ afx]s cGo !! 
jif{x¿ ;g !*%) b]lv otfs} ;a}eGbf udL{ jif{x¿ ePsf] k|:t't u¥of] (IPCC, 
2007) . cBfjlws ul/Psf] kl5Nnf] !)) jif{ cyf{t\ !()^ — @))% sf] k|lt 
zts tfkqmd j[l4 b/ -)=&$±)=!*) ;]_ cl3Nnf] !)) jif{ cyf{t\ !()! — 
@))) sf] k|lt zts tfkqmd j[l4 b/ -)=^±)=!*) ;]_ eGbf al9 /Xof] . ;g\ 
!*%) b]lv @))% ;Dd cfOk'Ubf k[YjLsf] ;txsf] tfkqmd )=&^±)=!() ;] n] 
j[l4 eof] / kl5Nnf] %) jif{ -!(%) eGbf k5fl8_ sf] j[l4 b/ cl3Nnf] %) jif{ 
-!(%) eGbf cufl8_ sf] j[l4 b/eGbf bf]Aa/ ePsf] v'nf;f u¥of] .

1	 O{SjL8f]/ / k]?sf] ;d'b|L t6df axg] tftf] ;d'b|L wf/nfO{ Pnlggf] (ElNino) elgG5 . of] tftf] 
wf/ cyjf Pnlggf] axg] jif{df k|zfGt dxf;fu/sf] df};d klg Gofgf] x'G5 . of] ;fwf/0fto @ 
b]lv & jif{sf] cGt/fndf axG5 / olx cGt/fndf To; If]qsf] df};d klg ;f]lx cg';f/ Gofgf] 
x'G5 .
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	 tfkqmd hnjfo' tyf df};dsf] Pp6f dxTjk"0f{ ;'rs xf] . k[YjLsf] 
;txsf] tfkqmdsf] cj:yf cfO{lkl;l;sf] k|To]s k|ltj]bgn] a9\b} uPsf] b]vfof] . 
klxnf] k|ltj]bgn] lat]sf] !)) jif{df )=#—)=^) ;] a9]sf] k|:t't u¥of], t]>f] 
k|ltj]bgn] )=$—)=*) ;] -)=^±)=!*) ;]_, rf}yf] k|ltj]bgn] )=%^—)=(@) ;] 
-)=&$±)=!*) ;]_, kfFrf} k|ltj]bgn] )=^%—!=)^ ) ;] -)=*%±)=@!) ;]_ /x]sf] 
k|sfzdf NofP . x/]s kl5Nnf] k|ltj]bgn] cl3Nnf] k|ltj]bgn] k|sfz u/]sf] 
tfkqmd j[l4 b/ eGbf a9]sf] b]vfof] -tflnsf (_ .
	 cfO{ lk l; l; n] ;g\ @)!$ df kfFrf} d"Nofª\sg k|ltj]bg lgsfNof] . 
k[YjLsf] tfkqmd j[l4df gofF /]s8{ sfod ePsf] of] k|ltj]bgn] Nofof] . kl5Nnf] 
#) jif{ -!(*) k5fl8_, !*%) b]lvsf] otfsf] udL{ bzsx¿sf] ?kdf /]s8{df 
b]lvof] (IPCC, 2014a) . !(*# b]lv @)!@ sf] #) jif{ ;DejtM lat]sf] !,$)) 
jif{df pQ/L uf]nfw{df ;a}eGbf udL{ bzsx¿sf] ?kdf /Xof] . ;g !(*) b]lv 
@)!@ sf] cjlwdf k[YjLsf] ;txsf] tfkqmd )=*%) ;] -)=^%—!=)^_ n] j[l4 
eof] h'g rf}yf] k|ltj]bgn] )=&$±)=!*) ;] b]vfPsf] lyof] . kfrf}F klta]bgn] 
;d'b|sf] ;txb]lv tn ljleGg ulx/fO{df ePsf] tfkqmdsf] j[l4sf] cWoog 
klg u¥of] / a9\b} uPsf] tfk zlQmsf] clws efu ;d'b|df ;l~rt x'g uPsf] 
klg k|ltj]bgn] cf}Nofof] . o;n] !)) jif{nfO{ klg ljleGg 5f]6f] 5f]6f] cjlwdf 
6'qm\ofP/ cWoog u¥of] h;af6 kl5Nnf bzsx¿ cl3Nnf bzsx¿eGbf udL{ 
x'Fb} uPsf] tYonfO{ k|sfzdf Nofof] .
	 ;g @)@! df k|sflzt cfO{lkl;l;sf] 5}6f} k|ltj]bgn] ;g\ !*%)—!()) 
sf] cf};tsf] t'ngfdf ;g\ @)!!—@)@) sf] cf};t ljZjAofkL tfkqmd cem w]/} 
-)=(%—!=@);] n] j[l4_ a9]sf] kfOPsf] 5 (IPCC, 2021) . 
	 o;/L x/]s kl5Nnf k|ltj]bgdf k[YjLsf] ;txsf] tfkqmd j[l4 x'b} uPsf] 
b]lvof] . 
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tflnsf !@M hnjfo' kl/jt{g ;DalGw cGt/;/sf/L sfo{bn (Inter-governmental 
Panel on Climate Change - IPCC) sf k|ltj]bgx¿sf] ;f/+z

d"Nofª\sg k|ltj]bgsf] 
qmdf°

d"Nofª\sg k|ltj]bg 
k|sflzt ;fn

!*%)— !()) sf] cf};t tfkqmdsf] 
t'ngfdf d"Nofª\sg k|ltj]bgn] cf}NofPsf] 

tfkqmd j[l4

k|yd d"Nofª\sg k|ltj]bg ;g !(() )=#—)=^) ;] a9]sf] 7DofO{

bf]>f] d"Nofª\sg k|ltj]bg ;g !((% k|yd d"Nofª\sg k|ltj]bgsf] 
7DofOnfO{ g} ;b/

t]>f] d"Nofª\sg k|ltj]bg ;g @))! )=$—)=*) ;] -)=^±)=!*) ;]_ j[l4 
ePsf] v'nf;f

rf}yf] d"Nofª\sg k|ltj]bg ;g @))& )=%^—)=(@) ;] -)=&$±)=!*) ;]_ n] 
j[l4 ePsf] k|:t't

kfFrf} d"Nofª\sg ;+Zn]if0f 
k|ltj]bg

;g @)!$ )=^%—!=)^) ;] -)=*%±)=@!) ;]_ n] 
j[l4 ePsf] k|ltj]bg

5}6f} d"Nofª\sg k|ltj]bg ;g @)@! )=*$—!=!) ;] n] j[l4 ePsf] 
k|ltj]bg -of] kl5Nnf] @ bzssf] 
-@))!–@)@)_ cf};tsf] cfwf/df 
xf] . kl5Nnf] Ps bzssf] -@)!! — 
@)@)_ dfq cf};t lnof] eg] of] j[l4 
)=(% — !=@) ;] x'g cfp5_ (IPCC 
2021)

	 kfFrf} k|ltj]bgn] jiff{sf] af/]df klg k|ltb]ag u¥of] h; cg';f/ pQ/L 
uf]nfw{sf] dWofIffFzdf ;g\ !()! b]lv otf jiff{sf] dfqfdf j[l4 ePsf] b]vfOPsf] 
5 .
 

lrq *M hldgdfly / vf;u/L pQ/L uf]nfw{df lat]sf jif{x¿df tfkqmdsf] a[l4b/ 
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clws ePsf]

   >f]tM Arias, et.al. (2021)

	 ;du|df la;f} ztfAbLdf hldg If]qdfly k[YjLsf] jiff{ !Ü hltn] a9]sf] 
bf]>f] k|ltj]bgn] b]vfof] (IPCC, 1995) . vf;u/L pQ/L uf]nfw{sf] dflyNnf] 
cIff+zLo e"lddfly / k|zfGt dxf;fuf/sf] e"dWo /]vLo If]qdf jiff{ a9]sf] 
;+s]tx¿ b]lvof] . xfjfdf kfgLsf] dfqf cyf{t\\ jfiks0f s]lx j[l4 ePsf] kfOof] 
eg] ;d'b|dfly afbnsf] dfqfdf j[l4 ePsf] klg b]lvof] . t/ oL b]lvPsf 
36gfx¿df eg] ;do / :yfg cg';f/ km/s km/s eO{ st} a9L st} sd, cem 
st} C0ffTds klg 5g\ . t/ t]>f] k|ltj]bgn] eg] la;f} ztfAbLdf k[YjLdf jiff{ 
k|ltbzs )=%–!=)Ü n] a9]sf] b]vfof] . of] k|ltj]bg cg';f/ k|lt zts %–!)Ü 
j[l4 x'g cfp5 . of] j[l4 vf;u/L pQ/L uf]nfw{sf] dWo tyf dflyNnf] cIff+zLo 
e"lddfly /x]]sf] b]lvof] eg] e"dWo /]vLo If]q -!)) p –!)) b_ sf] hldg If]qdfly 
k|ltbzs )=@–)=#% n] a9]sf] b]lvof] . To:t} blIf0fL uf]nf4{sf] hldgdfly eg] 
To:tf] s'g} t'ngfof]Uo kl/jt{g b]lvPg / ;d'b|dflysf] jiff{df eg] tYofª\ssf] 
sldn] ubf{ To:t s'g} cfj[lQ :yflkt ug{ ;s]g (IPCC, 2001a) .
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	 pQ/L uf]nf4{sf] dWo tyf dflyNnf] cIff+zLo e"lddfly @–$Ü n] ef/L 
jiff{sf 36gfx¿ a9]sf] b]lvof] h'g ljleGg sf/0f h:t} xfjfsf] cb|{tfdf 
kl/jt{g, cfFlwa]x/Lsf 36gfx¿, cflbn] x'g ;S5 . ;f]lx If]qdf la;f} ztfAbLdf 
em08} @Ü n] afbnsf] 9sfO{ a9]sf] cg'dfg klg 5 . o:tf] cj:yf vf;u/L 
b}lgs Go"gtd tyf clwstd tfkqmdsf] aLrsf] km/s sd x'b} uPsf] tYo;Fu 
;DalGwt b]lvof] . Pl;of / clk|msfsf s]lx efux¿df kl5Nnf] bzsx¿df 
;'Vvfsf] tf/Gt/tf jf cfj[lQ / ;3gtf a9\b} uPsf] klg b]lvof] .
	 rf}yf] k|ltj]bgn] klg #)) p cIff+z eGbf dflysf] pQ/L uf]nfw{sf] 
e"efudf ;g\ !()) b]lv @))% sf] cjlwdf ;fwf/0ftf jiff{sf] dfqf a9]sf] 
b]vfof] (Trenberth, et.al. 2007) . e"dWo /]vfsf] !)) p / !)) b leq jiff{ 
36\b} uPsf] cfj[l4 b]lvof], vf;u/L !(&^÷!(&& ;fnb]lv otf of] qmd tLj| 
b]lvPsf] 5 h;n] ljZjAofkL jiff{sf] cf};tnfO{ c;/ kfb{5 . pQ/L tyf blIf0fL 
cd]l/sfsf] k"jL{ efu, pQ/L o"/f]k, pQ/L tyf dWo Plzofdf jiff{ pNn]Vo a9]sf] 
/ ;fx]n, e"dWo If]q, blIf0fL clk|msf / blIf0fL Plzofsf] s]lx efudf ;'Vvf 
ePsf] b]lvof] . tfkqmdsf] t'ngfdf jiff{sf] ef}uf]lns tyf df};dL ljljwtf a9L 
b]lvof] / o;nfO{ glbx¿sf] axfjn] klg k'li6 u/]sf] 5 .
	 tfkqmd / xfjfdf jfliks/0f a9];Fu} ef/L jiff{sf 36gfx¿ klg a9]sf] 
5, of] s"n jiff{sf] dfqf 36\b} uPsf] :yfgdf klg b]lvPsf] 5 . t/ ;g\ !(&) 
sf] bzsb]lv otf pi0f tyf pkf]i0f k|b]zdf ;'Vvfsf 36\gfx¿ klg ;fwf/0f 
x'g yfn]sf 5g\ . ;g\ !(** b]lv @))$ leq ;d'b|dflysf] jfo'df kfgLsf] dfqf 
k|lt bzs !=@±)=#Ü n] j[l4 ePsf] 5 eg] !(&) b]lv otf $Ü n] g} j[l4 ePsf] 
cg'dfg nufPsf] 5 . b}lgs clwstd / Go"gtd tfkqmdsf] aLrsf] km/s sd 
x'b} uPsf]n] afbn aGg] k|s[of klg a9]sf] cj:yf cfPsf] rf}yf} k|ltj]bgn] k'i6L 
u/]sf]5 .
	 b'a} pQ/L tyf blIf0fL uf]nf4{sf] dWo cIff+zdf axg] klZrdL jfo'df 
j[l4 ePsf] 5 . sl/a ;g\ !(&) b]lv ltj| pi0fsl6a+wLo rqmaft (tropical 
cyclone) df kl/jt{g cfPsf] 5 . ljZjAofkL ?kdf ljgfzsf/L t'kmfgx¿sf] 
cjlw / ltj|tfdf klg !(&) sf] dWo bzsaf6 a9]sf] b]lvG5 h'g jf:tljs 
36gfx¿n] klg b]vfpF5 . o:tf 36gfx¿sf] clws j[l4 pQ/L tyf blIf0f 
klZrd k|zfGt dxf;fu/ / lxGb dxf;fu/df ePsf] 5 . To:t} ;g\ @))$ df 
blIf0fL cGw|dxf;fu/sf] a|flhnsf] tl6o If]qdf k|yd k6s o:tf] rqmaft /]s8{ 
ul/Psf] 5 .
	 pQ/L uf]nf4{sf] dWo cIff+zLo e'efudf vf;u/L !(%! b]lv jiff{ j[l4 
ePsf] kfFrf} k|ltj]bgn] klg km]l/ k'li6 u¥of] (Hartmann, et.al., 2013) . !(&) 
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b]lv k[YjLsf] ;txsf] xfjfdf cfb|{tf a9]sf] b]lvPtfklg kl5Nnf jif{x¿df of] 
36]sf] b]lvPsf] 5 . To:t} afbnsf] cfj[l4df klg 7f]; s]lx eGg ;lsg] cfj:yf 
gb]lvPsf] kfFrf} k|ltj]bgn] atfP .
	 !(%) b]lv ljZjAofkL ¿kdf lr;f] lbg / lr;f] /ft 36]sf] / Gofgf] lbg 
/ Gofgf] /ft a9]sf]df ljZjf; a9\b} uof] . !(%) b]lv otf k[YjLsf] w]/} h;f] 
hldgdfly clws jiff{sf] 36gfx¿ a9\b} uP, oBflk st} 36\b} uPklg 36\b} 
uPsf] If]q sd /Xof] . rf}+yf] k|ltj]bgn] s'g} :yfgdf ;'Vvf a9\b} uPsf] k|ltj]bg 
u/]tfklg kfFrf} k|ltj]bgn] of] ljifodf sd ljZjf; hgfof], oBflk e'dWo 
;fu/Lo If]q / klZrdL clk|msf, dWo pQ/ cd]l/sf / pQ/ klZrd c:6«]lnofdf 
eg] ;'Vv a9\b} uPsf] ultljlw nfO{ eg] kfFrf} k|ltj]bgn] klg gsf/]g .
	 lat]sf] !)) jif{df pi0fsl6aGwLo rqmaft ljZjAofkL :t/df a9]sf] 
jf 36]sf] jf oyfjt /x]sf] eGg] af/]df kfFrf} k|ltj]bgn] 7f]; lgisif{ lgsfNg 
;s]g tyflk ;g\ !(&) sf] bzsb]lv otf eg] pQ/L k|zfGt dxf;fu/df 
zlQmzfnL pi0fsl6aGwLo rqmjtx¿sf] cfj[l4 / ;3gtf rflx lglZrt ?kdf 
a9]sf] lgisif{df eg] k'u] . To:t} cl;gf jf x'/Latf;sf] gtLhf ;DalGw klg 
bL3{sfnLg tYofª\ssf] cefjn] ubf{ s'g} 7f]; lgisif{ lgsfNg ;s]g .
	 jfo'd08nsf] xfjfsf] rfn klg ;g\ !(&) b]lv w|'jLo If]qlt/ ;/]sf] / 
pi0fk|b]zsf] If]q la:tf/ ePsf] / w|'jLo hnjfo'sf] e'd/L ;+s'rg ePsf] 5 . of] 
k|j[l4 a9L dfqfdf pQ/L u]nfw{df b]lvPsf] 5 .
	 5}6f} k|ltj]bgn] æ!(*) sf] bzsb]lv otf k[YjLsf] yn;txdfly jiff{sf] 
j[l4sf] b/ a9\b} uPsf] pNn]v u/]sf] 5 eg] ;d'b|L hn;txsf] nj0fdf cPsf] 
kl/jt{g dfgjLo sf/0fn] g} ePsf] clws ljZjf; ug{ ;lsg]Æ eg]sf] 5 . 
k[YjLsf] pQ/L tyf blIf0fL uf]nf4{sf] dWo cIf+fzLo If]qdf axg] rqmjt !(*) 
sf] bzsb]lv otf ;Dejtf cem w|'jLo If]qtkm{ ;/]sf] 5 . !(&) sf] bzsb]lv 
otf ;d'b|sf] dflyNnf] ;tx -) b]lv &)) ld_ sf] kfgL tfltPsf] 5 / of] 
dfgjLo ultljlwn] g} ePsf] k|fo lglZrt g} xf] .
	 5}6f} k|ltj]bgn] DfgjLo sf/0fn] g} k[YjLsf] jfo'd08n, dxf;fu/ / hldg 
Gofgf] ePsf] / jfo'd08n, dxf;fu/ / h}ljsd08ndf b'|tultn] km/flsnf] 
kl/jt{g cfPsf] tYonfO{ k|i6 kf/]sf] 5 . 5}6f} k|ltj]bgn] cfpbf bzsx¿df 
hnjfo' kl/jt{gn] k|fs[lts tyf dfgjLo k|0ffnLsf] ljljw kIfdf kfg{ ;Sg] 
;Defljt gs/fTds c;/x¿sf] af/]df al9 s]lGb|t u/]sf] 5 / hnjfo' 
kl/jt{gnfO{ a9fjf lbg] dfgjLo ultljlwnfO{ l9nf] gu/L 36fpg' kg]{df hf]8 
lbPsf] 5 .
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v08 $= g]kfnsf] hnjfo' kl/jt{g

	 ljZjAofkL hnjfo' kl/jt{g;Fu;Fu} g]kfnsf] hnjfo'df klg kl/jt{g 
cfPsf] 5 . g]kfnsf] ;a} ef}uf]lns If]qdf tfkqmd j[l4 ePsf] 5 eg], 
jiff{df klg kl/jt{g cfPsf] 5 . s]lx jif{b]lv ub}{ cfPsf] cWoogx¿n] 
g]kfnsf] tfkqmd a9]sf] b]vfOPsf] 5 eg] jiff{sf] xsdf kl/df0ffTds eGbf 
klg u'0ffTds kl/jt{g cfPsf] b]vfOPsf]5 .
	 ;g\ !(&! b]lv @)!$ ;Dd g]kfnsf] clwstd tfkqmd jflif{s 
)=)%^) ;] sf b/n] j[l4 ePsf] 5 (DHM, 2017) . t/ of] jflif{s j[l4 b/ 
Ct' tyf ef}uf]lns If]qfg';f/ km/s 5 . ;a}eGbf pRr j[l4b/ dg;"g 
Ct'df -jflif{s )=)%*) ;]_ 5 eg] ;a}eGbf sd j[l4b/ dg;"g k"j{sf] Ct' 
cyjf j;Gt Ct'df -jflif{s )=)%!) ;]_ /x]sf] 5 . To:t} jflif{s Go"gtd 
tfkqmdsf] j[l4b/ )=))@) ;] k|ltjif{ /x]sf] 5 h'g pNn]Vo 5}g . Go"gtd 
tfkqmdsf] xsdf clws j[l4b/ dg;"gsf] ;dodf -)=)!$) ;]_ /x]sf] 5 
eg], ;a}eGbf sd j[l4b/ lxpFbsf] ;dodf /x]sf] 5 h'g C0ffTds -–)=))
() ;]_ 5 cyf{t\ lxpFb Ct'df lr;f] a9\b} uPsf] b]lvG5 .
	 jiff{sf] kl/jt{g ;DaGwdf eg] DHM, 2017 sf] k|ltj]bg cg';f/ 
k|ltjif{ –!=### ldld sf b/n] 36\b} uPsf] b]lvPsf] 5 / ;a}eGbf a9L 
dg;"gkl5 jf z/b Ct'df jflif{s–)=#@$ ldldsf b/n] 36\b} uPsf] 
b]lvG5 .
	 cl3Nnf] csf]{ Ps cWoog cg';f/ ;g !(&^ – @))% sf] cjlwdf 
g]kfnsf] tfkqmd jflif{s cf};t )=)@%) ;] sf b/n] j[l4 ePsf] b]lvPsf] 
lyof] . clwstd / Go"gtd tfkqmdsf] xsdf qmdzM )=)$%) ;] / )=)&) 
;] sf b/n] j[l4 ePsf] b]lvPsf] lyof] . jiff{sf] klg yf]/} kl/df0fn] -k|lt 
jif{ $=!@% ldld sf b/n]_ j[l4 ePsf] b]lvPsf] lyof] (Practical Action 
2009) .
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	 g]kfn ;/sf/n] u/]sf] csf]{ cWoog cg';f/ cfpFbf jif{x¿df hnjfo' 
kl/jt{g eO/xg]5 . ljleGg gd"gfdf cfwfl/t kl/b[Zo cg';f/ ;g\ !(*!–
@)!) sf] cf};tsf] bfFhf]df ;g\ @)!^–@)$% sf] cjlwdf jiff{sf] xsdf 
@=!–^=$Ü, @)#^–@)^% sf] cjlwdf &=(–!@=!Ü / @)&!–@!)) sf] 
cjlwdf !)=&–@#Ü n] j[l4 x'g] b]lvG5 . To:t} u/L of] ;dofjlwdf 
qmdzM )=(@–!=)&) ;], !=#–!=*@) ;] / !=&@–#=%*) ;] tfkqmd al4 x'g] 
b]lvG5 . of] kl/jt{g Ct' / ef}uf]lns If]qsf] cfwf/df klg km/s x'g] 5, 
t/ cufdL bzsx¿df ;du|df udL{ / jiff{ a9\g] eGg] ;+s]t ub{5 (MoFE, 
2019b) .
	 kl/b[io ;DalGw of] eGbf cuf8L u/]sf] csf]{ cWoogn] ;g @)#) 
;Dd cf};t !=$) ;] -)=%–@=)) ;]_, @)^) ;Dd @=*) ;] -!=&–$=!) ;]_ 
/ @)() ;Dd $=&) ;] -#=)–^=#) ;]_ ;Dd tfkqmd a9\g] cg'dfg ul/Psf] 
lyof] (NCVST, 2009) .
	 o;/L ljleGg a]nfdf ljleGg cWoogx¿n] u/]sf] glthfdf km/s 
km/s cfpg'sf] sf/0fx¿ ljleGg cjlw, ljleGg jif{ ;fy} ljleGg :yfgsf] 
tYofª\ssf] k|of]u ug{'sf] ;fy} ljleGg ljlwsf] k|of]usf sf/0f km/s kg{ 
;Sb5 . t/ ;a} cWoogx¿n] g]kfnsf] hnjfo' kl/jt{g ePsf] / cfpFbf 
jif{x¿df klg kl/jt{g x'G5 eGg] b]vfPsf] 5 .
	 lat]sf jif{x¿df em+} cfpFbf jif{x¿df klg hnjfo' kl/jt{g ef}uf]lns 
If]q tyf Ct'df km/s kg]{ b]lvG5 . ljleGg gd"gf cWoogn] klg ljleGg 
kl/b[Zo b]vfPsf5g\ .
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v08 %= k[YjLsf] jfo'd08n
	 hLjgsf]nflu jftfj/0f lbg] k[YjLsf] jfo'd08n ;f}o{ k|0ffnLsf] Pp6f 
clåtLo k|0ffnL xf] . jfo'd08nn] k[YjLnfO{ aflx/af6 a]/]/ /fv]sf] x'G5 . o;sf] 
;a}eGbf aflx/L 3]/f] ;d'b|sf] ;txaf6 em08} !),))) lsnf]ld6/;Dd km}lnPsf] 
5 . jfo'd08ndf xfdLn] ;f; km]g]{ xfjf ;lxt ljleGg k|sf/sf jfo'x¿ x'G5g\ . 
jfo'd08nn] ;f}o{ phf{nfO{ yfFt]/ /fV5 / k[YjLnfO{ Gofgf] agfp5, lagfzsf/L 
;f}o{ ljls/0faf6 hLjgnfO{ ;'/Iff lbG5 . k[YjLsf] jfo'd08ndf ljleGg txx¿ 
5g\ -lrq (_ . oL k|To]s txn] jfo'd08ndf cfcfkm\gf] e"ldsf lgaf{x u/]sf] 
x'G5 . df]6fdf]6L oL txx¿ / ltgsf] ;+lIfKt kl/ro lgDg 5g\ .
!= 6«f]k:kmLo/ (Troposphere)	 @= :6«f6:kmLo/ (Stratosphere)
#= d];:kmLo/ (Mesosphere)	 $= yd{:kmLo/ (Thermosphere)
%= PS;f]:kmLo/ (Exosphere)

%=!	 6«f]k:kmLo/ (Troposphere)
	 k[YjLsf] :yn / hn ;tx;Fu hf]l8P/ /x]sf] jfo'd08nsf] ;a}eGbf 
tNnf] tx 6«f]k:kmLo/ xf] . of] ;d'b|L ;txaf6 &–@) lsnf]ld6/sf] prfO{ 
;Dd km}lnPsf]5 . of] prfO{ !$=% lsld klg elgPsf]5 (NASA/Goddard, 
2017) . w|'jLo If]qdf kftnf] / e"dWo /]vLo If]qdf of] tx df]6f] /x]sf]5 . 
;Dk"0f{ jfo'd08nsf] em08} *)Ü efu (mass) of] txdf /x]sf] 5 . df};d 
tyf hnjfo'sf k|fo ;a} ultljlwx¿ of] txdf x'G5g\ . of] txdf prfO{ a9\b} 
uPkl5 tfkqmd / xfjfsf] rfk (pressure) 36\b} hfG5 .

6. Ionosphere
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lrq (M k[YjLsf] jfo'd08nsf] txx¿

>f]tM NASA/Goddard, Aug 7, 2017

%=@	 :6«f6:kmLo/ (Stratosphere)
	 of] 6«f]k:kmLo/kl5sf] dflyNnf] jfo'k08nsf] tx xf] . of] ;d'b|L ;txaf6 
@)—%) lsnf]ld6/sf] b'/Ldf cfjl:yt 5 . of] tx klg w|'jLo If]qdf kftnf] 
/ e"dWo /]vLo If]qdf df]6f] jf a9L km}nfjf6 /x]sf]5 . :6«f6:kmLo/sf] tNnf] 
tx, *–!^ lsnf]ld6/df df};dL ultljlwx¿ x'G5g\ . :6«f6:kmLo/df prfO{ a9\b} 
uPkl5 tfkqmd a9\b} hfG5 . of] txdf h]6 ljdfgx¿ p8\5g\ / of] cf]hg tx 
cjl:yt x'g] tx xf] . cf]hg txn] ;f}+o{ ljls/0faf6 cfpg] k/fj}+hgL ljls/0f 
(ultraviolet radiation) nfO{ /f]sL k[YjLsf] hLjnfO{ ;'/Iff lbg] sfd ub{5 .

%=#	 d];:kmLo/ (Mesosphere)
	 ;d'b|L ;txaf6 %)–*% lsnf]ld6/sf] b'/Ldf d];:kmLo/ cfjl:yt 5 . of] 
txdf prfO{ a9];Fu} tfkqmd / rfk 36\b} hfG5 . of] txsf] dflyNnf] efudf –
()) ;] -–!#)) km_ ;Dd lr;f] x'G5 . cGtl/Ifaf6 em/]sf] pNsfx¿ d];:kmLo/df 
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k|j]z u/]kl5 jfo';Fu 3if{0f x'G5g\ / hN5g\ . o; afx]s of] txsf] af/]df sd} 
yfxf 5 lsgsL cWoogsf]nflu ;fwfgx¿ of] txdf k7fpg ;lsb}g . of] txsf] 
jfo'd08nsf] cWoogsf]nflu /s]6x¿ k|If]k0f ug{' k5{ h'g dx+uf] kg{ cfp5 .

%=$	 yd{:kmLo/ (Thermosphere)
	 jfo'd08nsf] of] tx ;d'b|L ;txaf6 ()–^)) lsnf]ld6/sf] b'/Ldf 
cfjl:yt 5 . s;} s;}n] !,))) lsnf]ld6/sf] prfO{;Dd klg lnG5g\ . of] 
txdf prfO{;Fu} tfkqmd a9\b} hfG5 . yd{:kmLo/df xfjfsf] 3gTj clt sd 
x'G5 . k[YjLaf6 k|If]k0f ul/Psf] e"pku|xx¿ of] txdf k[YjLnfO{ kl/qmdf u5{g\ . 
o;n] ubf{ sxfF;Dd jfo'd08n xf] / sxfFaf6 cGtl/If ;'? x'G5 eGg]df lajfbx¿ 
pl7/xG5g\ . cf}krfl/s kl/efiffdf ;d'b|L ;txaf6 !)) lsnf]ld6/sf] prfO{af6 
cGtl/If ;'? x'G5 .

%=%	 PS;f]:kmLo/ (Exosphere)
	 PS;f]:kmLo/ jfo'd08nsf] ;a}eGbf aflx/L tx xf] . of] ;d'b|L ;txaf6 
^))–!),))) lsnf]ld6/sf] b'/Ldf cfjl:yt 5 . of] txsf] af/]df klg w]/} 
tYox¿ cem} hfgsf/Ldf cfPsf] 5}g .

%=^	 cfogf]:kmL/ (Ionosphere)
	 cfogf]:kmL/ Pp6f cGt/tx jfo'd08nsf] tx xf] . of] tx ;d'b|L ;txsf] 
$* lsld -:6«f6:kmLo/leq_ b]lv em08} (^% lsld -PS;f]:kmLo/_ ;Dd /x]sf] 5 . 
To;}n] of] tx 6«f]k:kmLo/ afx]s jfo'd08nsf] cGo txx¿df vlK6Psf] 5 . of] 
txdf c0f' tyf k/df0f'x¿sf] ljB'tLo ultljlwx¿ eO{ Pp6f ultzLn txsf] 
?kdf /x]sf]5 . ;f}o{ ultljlwsf] cfwf/df ;f] ultzLn tx klg slxn] ;fFu'l/g] 
/ slxn] km}lng] k|s[o eO/xG5 . ljleGg ljB'tLo ultljlwx¿sf] cfwf/df of] 
txnfO{ yk pk—tx D, E / F df klg ljefhg ul/Psf] 5 .

o; v08sf] ;"rgfsf] >f]tM University Corporation for Atmospheric Research, 
2015 and NASA/Goddard, Aug 7, 2017
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v08 ^= hnjfo' kl/jt{gsf sf/0f

	 k[YjLsf] hnjfo'sf]nflu cfjZos ;Dk"0f{ phf{ ;f}o{ ljls/0faf6 k|fKt 
x'G5 . k[YjLn] ;f}o{ljls/0f n3' t/+u (short-wave) sf] ?kdf k|fKt ub{5 . 
k[YjLsf] jfo'd08n, cem egf}+ 6«k;l:kmo/sf] ;txdf cfOk'u]sf] ;f}o{ ljls/0fsf] 
s/La @@Ü jfo'd08naf6 / s/La (Ü k[YjLsf] ;txaf6 -hn / ynsf] ;tx_ 
u/L em08} #!Ü tTsfn k/fjt{g eO{ cGtl/Iflt/} kmls{G5 . afFsL ^(Ü dWo] 
k[YjLsf] jfo'd08ndf @)Ü / hn / yndf $(Ü ;f]l;G5 -lrq !)_ . k[YjLn] 
;f];]sf] ;f}o{ ljls/0f hnjfo' k|0ffnLsf] ljleGg 36sx¿ h:t} jfo'd08n, 
;d'b|, kfgL, lxpF, hldg, k|f0fL, cflbdf /xG5g\ . t/ hnjfo' k|0ffnLsf] ljleGg 
36sdf /x]sf] phf{ ;w} ;l~rt eP/ al;/xb}g . phf{ ;l~rt eP/ a:of] eg] 
of] hDdf x'b} hfG5 / k[YjLsf] ;du| tfkqmd a9\b} hfG5 . To;}n] ;'o{af6 k|fKt  
ePsf] phf{ nfdf] cyjf bL3{ t/+u (long-wave) sf] dfWodaf6 k'g cGtl/Iflt/} 
kmls{G5 h;n] ubf{ k[YjLdf /xg] phf{ ;Gt'ng /xg uO{ k[YjLsf] tfkqmd 
;Gt'lnt /xG5 .

lrq !)M k[YjLdf ;f}o{ljls/0fsf] ;Gt'ng

>f]tM Kiehl and Trenberth, 1997
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	 k[YjLn] k|fKt tyf k/fjt{g u/L phf{ ;Gt'ng /fVgdf ljleGg k|fs[lts 
sf/0fn] e"ldsf v]Nb5 . ;a{k|yd t ;'o{af6 cfpg] phf{sf] dfqfsf] 7"nf] e"ldsf 
/xG5 . j}1flgsx¿sf] ljZn]if0fdf ;'o{af6 phf{ pT;h{gdf ;dofGt/df s]lx 
km/s eO{/xG5 . o:tf] slxn] cln al9 / slxn] cln sd ;fwf/0fto !! jif{sf] 
rqmdf eO/xG5 . h;n] ubf{ k|fs[lts ?kdf !! jif{sf] cjlwdf k[YjLsf] tfkqmd 
cln a];L / cln 3l6 eO/xG5 . To:t} k[YjLn] ;"o{nfO{ kl/qmdf ug]{ sIfdf la:tf/} 
yf]/} km/s cfpFbf Ct'sf] hnjfo'df ;flaseGbf km/s cfp5 . csf]{ dxTjk"0f{ 
sf/s xf] k[YjLsf] hnjfo' k|0ffnLsf 36sx¿df kl/jt{g eO/xg' . Hjfnfd'vL 
k|fs[lts ?kdf uO/xG5 . 7"nf] Hjfnfd'vL uPsf] a]nfdf jfo'd08ndf w]/} ;]tf] 
w'jfF km}lnG5 . o:tf] ;]tf] w'jfFn] ;'o{af6 cfPsf] phf{ k/fjt{g u/L cGtl/If 
lt/} kmsf{pg] e'ldsf v]Nb5 h;n] ubf{ jfo'd08ndf tfkqmd 36\g hfG5 . 
To;} u/L k[YjLdf a]nfa]nfdf cGtl/Ifaf6 7"nf;fgf pNsflk08x¿ vl;/xg] 
ub{5 . 7"nf] pNsf v;]sf] a]nfdf o;n] 7"nf] w'nf] p8fpF5 h;n] w]/} 7fp 
cf]u8\5 / w]/} ;do;Dd jfo'k08ndf /xG5 . o:tf] cj:yfdf tL w'nf]n] klg 
;f}o{ zlQmnfO{ cGtl/Iflt/ k/fjt{g ub{5 h;n] ubf{ k[YjL tyf jfo'd08nnfO{ 
lr;f] ub{5 . csf]{ dxTjk"0f{ sf/s rflxF jfo'k08ndf pkl:yt xl/tu[x UofF;sf] 
dfqf xf] . jfo'd08ndf ePsf] xl/tu[x UofF;n] k[YjLaf6 cGtl/If tkm{ kmls{g] 
ljls/0f cyjf phf{ /f]Sg] sfd ub{5 . To;}n] jfo'd08ndf clws xl/tu[x 
UofF; eof] eg] o;n] jfo'd08nsf] tfkqmd a9fpg] sfd ub{5 . ;'o{af6 cfpg] 
phf{df sda];L x'g], k[YjLsf] sIfdf w]/yf]/ kl/jt{g cfpg], 7"nf];fgf] Hjfnfd'vL 
ljikmf]6 x'g] / 7"nf;fgf pNsflk08x¿ k[YjLdf v:g], cflb k|fs[lts sf/0fx¿ 
x'g\ . t/ jfo'd08nsf] xl/tu[x UofF; sda];L x'g] rflxF k|fs[lts / dfgjLo b'O6} 
x'g ;S5g\ . xfn k[YjLdf eO/x]sf] hnjfo' kl/jt{gsf] d'Vo sf/0f jfo'd08ndf 
/x]sf] xl/tu[x UofF;sf] dfqf a9]sf]n] ePsf] xf] eGg]df j}1flgsx¿sf] 7DofO{ 
5 . jfo'd08ndf xfn eO{/x]sf] xl/tu[x UofF;sf] j[l4 k|fs[lts geO{ lasf;sf] 
bf}/fgdf dfgjLo ultljlwaf6 ePsf] klg j}1flgsx¿sf] 7DofO{ 5 .
	 o;/L lbpF;f] 3fd nfUbf n3' t/+u (short-wave) sf] ¿kdf jfo'd08n 
/ k[YjLsf] ;txn] ;f];]/ /fv]sf] ljls/0f /ftL bL3{ t/+u (long-wave) sf] ?kdf 
k'g cGtl/Iflt/ kmls{G5 . kmls{g] bf}/fgdf klg ljls/0f cufl8 k5fl8 x'G5, 
cyf{t\ k[YjLsf] ;txaf6 lg:s]sf] ljls/0f s]lx efu l;wf cGtl/Iftkm{ hfG5, 
s]lx efu jfo'd08nn] ;f]:5 / s]lx efu jfo'd08nn] k'gM k[YjLsf] ;txlt/ 
kmsf{pFb5 . xfjfdf ;f]l;Psf] ljls/0f k'gM s]lx efu cGtl/If tyf s]lx efu 
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hldg tkm{ kmls{G5 . cGtdf ;a} ljls/0f k'gM cGtl/Iftkm{ kmls{G5 / cfPsf] 
/ uPsf] ljls/0fsf] aLrdf ;Gt'ng /xG5 .
	 k[YjLaf6 cGtl/Iftkm{ kmls{g] ljls/0fsf] dfqf jfo'd08ndf s'g xl/tu[x 
UofF; slt 5, eGg]df e/ k5{ . xfn dflg;n] u/]sf] lasf;sf] ultljlwsf sf/0f 
k[YjLsf] jfo'd08ndf xl/tu[x UofF; !(;f}+ ztfAbL cyjf ;+;f/df cf}Bf]lus/0f 
o'usf] cufl8 sf] eGbf clws a9]sf] 5 / of] dfqf ;flas cyjf k|fs[lts ?kdf 
afo'k08ndf x'g' kg]{ xl/tu[x UofF;sf] dfqfeGbf al9 ePsf]5 . xl/tu[x UofF;n] 
bL3{ t/+u (long-wave) cGtl/Iftkm{ kmls{gaf6 /f]Sb5 . n3' jf 5f]6f] t/+u 
(short-wave) sf] ljls/0f ;lhn} xl/tu[x UofF;af6 l5/]/ cfpF5, t/ kmls{g] 
a]nfdf bL3{ t/+u (long-wave) xl/tu[x UofF;af6 ;lhn} l5/]/ hfg ;Sb}g . 
xl/tu[x UofF;n] o;nfO{ /f]S5, ;f]:5 / k'gM k[YjLsf] ;txtkm{ kmsf{pg] sfd 
u5{ . h;sf] kmn:j?k la:tf/} k[YjLsf] ;txsf] / jfo'd08nsf] tfkqmd j[l4 
x'b} uPsf] cj:yf 5 / hnjfo' kl/jt{g eO/x]sf] 5 .
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v08 &= xl/tu[x UofF;

	 xl/tu[x UofF; eg]sf] jfo'd08ndf ePsf tL UofF;x¿ x'g h;n] k[YjLaf6 
cGtl/Iflt/ kmls{g] nfdf] jf bL3{ t/+usf] ljls/0f nfO{ /f]Sb5 / k[YjLnfO{ Gofgf] 
kf/L /fVb5 . logLx¿n] k[YjLsf] tfkqmdnfO{ sfod jf ;Gt'lnt /fVgdf e'ldsf 
v]Nb5 . t/ cfjZos dfqfeGbf a9L xl/tu[x UofF; eof] eg] jfo'd08n a9L 
tfltG5 / sd eof] eg] jfo'd08n lrl;G5 . To;}n] jfo'd08ndf 7LSs dfqfdf 
xl/tu[x UofF; x'g' cfjZos 5 . h;/L Pp6f l;;fsf] 3/ jf Knfli6ssf] 3/leq 
3fdsf] k|sfz / Gofgf] l55{ / Tof] l;;f jf Knfli6sn] leqsf] Gofgf] aflx/ 
hfgaf6 /f]Sb5 h;n] ubf{ Knfli6s jf l;;fsf] 3/ Gofgf] eO/xG5 To;/L g} 
k[YjLnfO{ 5f]k]/ jf 3]/]/ a;]sf] jfod08ndf ePsf] xl/tu[x UofF;n] klg k[YjLaf6 
Gofgf]kg aflx/ hfgaf6 /f]Sb5 . k|fs[lts ?kdf xl/tu[x UofF; jfo'd08ndf 
pkl:yt x'G5 . sfa{g8fO{cS;fO{8 (CO2), ldy]g (CH4), gfO{6«;\ cS;fO{8 
(N2O), l;Pkml; -!! (CFC11), l;Pkml;–!@ (CFC12), cfbL jfo'd08nsf d'Vo 
xl/tu[x UofF;x¿ x'g . jfo'd08ndf oL xl/tu[x UofF;x¿sf] dfqf jf 3gTj 
ljleGg ;dodf kl/jt{g ePsf] 5 . xfn}sf jif{x¿df klg jfo'd08ndf /x]sf] 
xl/tu[x UofF;sf] 3gTj jf dfqfdf kl/jt{g cfPsf]5 cyf{t\ a9]sf] 5 h;n] ubf{ 
hnjfo' kl/jt{g eO/x]sf] 5 . tflnsf g+= !$ df dfgj ultljlwsf sf/0f oL 
UofF;x¿df cfPsf] kl/jt{gsf] s]lx pbfx/0f k|:t't ul/Psf] 5 .

tflnsf !$M dfgj ultljlwsf sf/0f xfn}sf jif{x¿df a9\b} uPsf k|d'v xl/tu[x 
UofF;x¿

xl/tu[x UofF;
cf}Bf]lus/0f 

x'g' eGbf cufl8 
-!&%)—!*))_

!(() @)!! @)@)
k|ltjif{ j[l4 

b/ -!(() sf] 
c+s8fg';f/_

xl/tu[x 
UofF;sf] 

cfo' -jif{df_

sfa{g8fO{cS;fO{8
(CO2) ppmv

@*) #%# #()=% $!#=@@ !=* -)=%Ü_ %)—@))*

ldy]g
(CH4) ppmv

)=* !=&@ !=*)#@ !=*&#% )=)!% -)=(Ü_ !)

gfO{6«;\ cS;fO{8
(N2O) ppbv

@** #!) #@$ ##@=% )=* -)=@%Ü_ !%)
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xl/tu[x UofF;
cf}Bf]lus/0f 

x'g' eGbf cufl8 
-!&%)—!*))_

!(() @)!! @)@)
k|ltjif{ j[l4 

b/ -!(() sf] 
c+s8fg';f/_

xl/tu[x 
UofF;sf] 

cfo' -jif{df_

l;Pkml;-!!
(CFC11) pptv

) @*) (=% -$Ü_ ^%

l;Pkml;-!@
(CFC12) pptv

) $*$ !& -$Ü_ !#)

>f]tM IPCC, 1990a for 1990 data, IPCC 2013 for 2011 data, and NOAA/GML for 
2020 data
* dxf;fu/ / k[YjLsf] h}ljs d08ndf sfa{g8fO{cS;fO{8nfO{ ;f]:g] k|s[o Tolt 
;fwf/0f 5}g . To;}n] Pp6f dfq dfgn] jf c+sn] sfa{g8fO{cS;fO{8sf] cfo'nfO{ 
b]vfpg d'l:sn x'G5 .

	 xl/tu[x UofF;x¿sf] dfkg ppm, ppb / ppt df ul/G5 . ppm eg]sf] 
ækf6{ k/ ldlnogÆ xf] . of] eg]sf] æk|lt Ps ldlnogÆ cyf{t\ æk|lt bznfvÆ 
-!÷!),)),)))_ eg]sf] xf] lsgls Ps ldlnog eg]sf] bznfv xf], h;sf] dfg 
)=)))!Ü x'G5 . To:t} ppb eg]sf] ækf6{ k/ lalnogÆ cyf{t\ æk|lt Ps c/aÆ 
-!÷!,)),)),)),)))_ eg]sf] xf], o;sf] dfg )=))))))!Ü x'G5 . / ppt 
eg]sf] ækf6{ k/ l6«lnogÆ cyf{t\ æk|lt bz v/aÆ -!÷!),)),)),)),)),)))_ 
xf] / o;sf] dfg )=)))))))))!Ü x'g cfp5 . ppm, ppb / ppt sf] k5fl8 
ePsf] v sf] cy{ volume cyf{t\ cfotg xf] h;n] oL gfkx¿ cfotgdf ul/Psf 
x'g\ eg]/ hgfpb5 .
	 xfn jfo'd08ndf xl/tu[x UofF;sf] dfqf jf 3gTj clws a9]sf] 5 
-tflnsf !$_ . ;g @)!! df sfa{g8fO{cS;fO{8sf] 3gTj #()=% lklkPd, 
gfO{6«;cS;fO{8sf] 3gTj #@$=@ lklkla / ldy]gsf] 3gTj !=*)#@ lklkPd 
k'Uof] h'g ;g !&%) eGbf cufl8sf] 3gTjsf] eGbf qmdzM $)Ü, @)Ü / !%)
Ü n] al9 xf] (IPCC, 2013) .
	 of] 3gTj ;g @)@) km]a|'j/L dlxgfdf sfa{g8fO{cS;fO{8sf] $!#=@@ 
lklkPd, @)@) hgj/Ldf gfO{6«;cS;fO{8sf] ##@=% lklkla / ldy]gsf] !=*&#% 
lklkPd k'u]sf] 5 (NOAA/GML) . o;/L jfo'd08ndf xl/tu[x UofF;sf] 3gTj 
a9\b} hfFbf, k[YjLsf] jfo'd08nsf] tfkqmd j[l4 x'+b} uPsf]5 h;nfO{ ljZjAofkL 
pli0fs/0f (global warning) elgPsf] 5 .



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

45

	 sfa{g8fO{cS;fO{8 jfo'd08nsf] tNnf] txdf s]lx afSnf] /xG5 eg] prfO{ 
a9\b} uPkl5 o;sf] 3gTj kftlnb} hfG5 . ef}uf]lns b[li6sf]0fn] ;d'b|dflysf] 
jfo'd08ndf eGbf hldgdflysf] jfo'd08ndf / blIf0fL uf]nf4{eGbf pQ/L 
uf]nf4{dflysf] jfo'd08ndf a9L sfa{g8fO{cS;fO{8 ePsf] kfOPsf] 5 hxfF 
:jefj}n] dfG5]sf] jf lasf;sf] ultljlw a9L 5 h;n] sfa{g8fO{cS;fO{8sf] 
pT;h{g a9fpFb5 (Simon and Allen, 2013 and Diallo, et.al. 2017).
	 ldy]gsf] 3gTj 6«f]k:kmLo/ / :6«f6:kmLo/df a9L /x]sf] 5 . ef}uf]lns 
b[li6sf]0fn] Plzof / o'/f]ksf] hldgdfly / e"dWo /]vfsf] If]qdf c? 7fpsf] 
t'ngfdf al9 ldy]g kfOPsf]5 (Jardinine, et.al., 2002) . To:t} ;'?df 
gfO{6«;\cS;fO{8 jfo'd08nsf] tNnf] txdf a9L x'G5 / prfO{ a9\b} uPkl5 
o;sf] 3gTj 36\b} hfG5 eGg] a'emfO{ lyof] . t/ k|fs[lts ?kn] jfo'd08nsf] 
d];:kmLo/ / yd{:kmLo/df klg N2O pTkfbg x'g] ePsf]n] o;sf] 3gTj klg 
:6«f6:kmLo/ b]lv d];f]km]o/sf] tNnf] tx;Dd al9 x'g] a'lemPsf] 5 . ;fy} k[YjLsf] 
;txdf dfgjLo ultljlwaf6 pT;h{g x'g] gfO{6«;cS;fO{8 klg Tolx txdf uP/ 
hDdf x'g] klg j}1flgsx¿sf] egfO{ 5 (Sheese, et.al., 2016) .

&=!	 ljls/0f zlQm (Radiative forcing)
	 jfo'd08nsf] 6«f]k:kmLo/ txsf] ;txdf k|jfx x'g] cyf{t\ cfpg] / hfg] 
ultljlwaf6 /xg] v'b (net) ljls/0fnfO{ ljls/0f zlQm elgG5 . of] eg]sf] 
;'o{af6 hlt ljls/0f To; txdf k|fKt x'G5 / To; txaf6 k[YjLaf6 slt 
ljls/0f k'g cGtl/Iftkm{ kmls{G5 ;f] 36fP/ /xg] z]if cyjf v'b ljls/0fnfO{ 
hgfpF5 . ;fdfGotM of] z]if z'Go /xg' kb{5 . lsgls jfo'd08nn] hlt ljls/0f 
k|fKt u¥of] Tolt g} ljls/0f k'gM cGtl/Iflt/ k7fpg' kb{5 . olb of] z]if 
z'GoeGbf tn jf dfly eof] eg] k[YjLsf] jftfj/0f vf;ul/ jfo'd08n :j:y 
5}g eGg] hgfpF5 . k|fKt ;f}o{ ljls/0f eGbf clws ljls/0f aflx/ uof] eg] 
ljls/0f zlQm C0ffTds x'G5 / jfo'd08n jf k[YjL lr;f] x'b} hfG5, . To;sf] 
lakl/t k|fKt ;f}o{ ljls/0f eGbf yf]/} ljls/0f aflxl/g] eof] eg] ljls/0f zlQm 
wgfTds x'G5 / jfo'd08n jf k[YjL tftf] x'b} hfG5 . To;}n] ljlsl/0f zlQm 
;f}o{ ljls/0f slt k|fKt x'G5 / k[YjLaf6 slt cGtl/Iflt/ kmls{G5 To;df e/ 
kb{5 . o;nfO{ tnsf] ;lds/0fdf ;/n ug{ vf]lhPsf] 5 . 
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;lds/0f !	 M	 Radiative forcing (FR) = Incoming Radiation – (minus) 
Outgoing Radiation at the surface of troposphere 
-ljls/0f Ifdtf Ö jfo'd08nsf] 6«k:km]o/ ;txdf lelqg] 
ljls/0f — ;f]lx ;txaf6 aflxl/g] ljls/0f_

;lds/0f @	 M	 jfo'd08ndf lelqg] ljls/0f—jfo'd08naf6 aflxl/g] ljls/0f 
Ö ) -z'Go_ . o;sf] cy{ jfo'd08n :jR5 5 .

;lds/0f #	 M	 jfo'd08ndf lelqg] ljls/0f — jfo'd08naf6 aflxl/g] 
ljls/0f Ö ± -wgfTds_ glthf . o;sf] cy{ jfo'd08n 
:jR5 5}g / jfo'd08ndf xl/tu[x UofF;x¿sf] dfqf a9L 
x'G5 . o:tf] cj:yfn] jfo'd08n tftf]] x'b} hfG5 .

;lds/0f $	 M	 jfo'd08ndf lelqg] ljls/0f — jfo'd08naf6 aflxl/g] 
ljls/0f Ö — -C0ffTds_ glthf . o;sf] cy{ klg jfo'd08n 
:jR5 5}g / jfo'd08ndf xl/tu[x UofF;x¿sf] dfqf sd 
x'G5 . o:tf] cj:yfn] jfo'd08n lr;f] x'b} hfG5 .

	 ljls/0f zlQm 36a9 x'g'df jfo'd08ndf pkl:yt xl/tu[x UofF;df 
lge{/ /xG5 . jfo'd08ndf cfjZoseGbf a9L xl/tu[x UofF; ePdf logLx¿n] 
ljls/0f ;f];]/ /fVb5 . kmntM cGtl/If tkm{ kms{g] ljls/0f sd x'G5 / ljls/0f 
zlQm wgfTds x'G5 / k[YjLsf] jfo'd08n / k[YjL tfltb} uO{ tfkqmd a9\b} 
hfG5 . To;sf] lak/Lt jfo'd08ndf cfjZoseGbf sd xl/tu[x UofF; ePdf 
cGtl/If tkm{ kms{g] ljls/0f a9L x'G5 / ljls/0f zlQm C0ffTds x'G5 / k[YjLsf] 
jfo'd08n / k[YjL lr;f] x'b} hfG5 .
	 ljls/0f zlQmsf] dfkg jf6 k|lt ju{ld6/ (W m-2) df ul/G5 (IPCC, 
2019) . 6«f]kl:kmo/sf] ;txdf ;'o{af6 k|lt ju{ld6/ #$@ jf6 ljls/0f k|fKt 
x'G5 .
	 ;g\ !&%) b]lv @)!( ;Dd cfOk'Ubf jfo'd08ndf xl/tu[x UofF;sf] dfqf 
al9;s]sf] 5 . of] a9]sf] sf/0f jfo'd08nsf] ljls/0f zlQm klg j[l4 ePsf] 5 . 
;g !&%) sf] bfFhf]df k|fo ;a} xl/tu[x UofF;sf] ;fy} s"n xl/tu[x UofF;x¿n] 
jfo'd08nsf] s"n ljls/0f zlQm j[l4 ug{df dbt k'¥ofPsf] 5 -tflnsf !%_ .
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tflnsf !%M ;g\ !&%) b]lv otf xl/tu[xUofF;sf] sf/0f ljZjAofkL ljls/0f zlQmsf] 
cj:yf (W m–2)

xl/tu[x UofF;
cfO{lkl;l;sf] d"nofÍg k|ltj]bg

bf]>f]
-!&%)–!((#_

t]>f]
-!&%)—!((*_

rf}yf}+
-!&%)—@))%_

kfFrf}F
-!&%)—@)!!_

5}7f}F
-!&%)—@)!(_

CO2 !=%^
-!=##–!=&(_

!=$^
-!=#!–!=^!_

!=^^
-!=$(–!=*!_

!=*@
-!=^#–@=)!_

@=!^
-!=()–@=$!_

CH4 )=$&
-)=$)–)=%$_

)=$*
-)=$!–)=%%_

)=$*
-)=$#–)=%#_

)=$*
-)=$#–)=%#_

)=%$
-)=$#–)=^%_

N2O )=!$
-)=!@–)=!^_

)=!%
-)=!$–)=!^_

)=!^
-)=!$–)=!*_

)=!&
-)=!$–)=@_

)=@!
-)=!*–)=@$_

s"n dfgj 
>[lht -cGo 
xl/tu[x UofF; 
;lxt_ 

cg'dfg 
gul/Psf]

cg'dfg 
gul/Psf]

!=^
-)=!$–)=!*_

)=!&
-)=!$–)=@)_

)=@!
-)=!*–)=@$_

>f]tM IPCC, 2021

&=@	 ljZjAofkL pli0fs/0f Ifdtf (global warming potential)
	 jfo'd08nnfO{ Gofgf] agfpg xl/tu[x UofF;x¿sf] km/s km/s Ifdtf 
x'G5g\ . of] IfdtfnfO{ ljZjAofkL pli0fs/0f Ifdtf (global warming potential) 
elgG5 . pli0fs/0f IfdtfnfO{ cg'qmdl0fsf (index) df gflkG5 . xl/tu[x 
UofF;x¿df sfa{8fO{cS;fO{8 (CO2) nfO{ cfwf/ jf ;Gbe{ (reference) UofF;sf] 
?kdf lnOPsf]5 h;sf] pli0fs/0f Ifdtf cg'qmdl0fsf (warning potential 
index) Ps -!_ /flvPsf] 5 . cGo UofF;x¿sf] xsdf sfa{8fO{cS;fO{8 (CO2) 
sf] t'ngfdf ltgsf] pli0fs/0f Ifdtf (warming potential) al9 eof] eg] 
ltgLx¿sf] cg'qmdl0fsf (index) Ps eGbf a9L x'G5 / sd eof] eg] Ps eGbf 
sd x'G5 . of] Ifdtf UofF;sf] pd]/ jf cjlw cyjf ;f] UofF; pT;h{g eP 
k5fl8sf] cjlwdf klg lge{/ x'G5 . (IPCC, 2013) . tflnsf !^ df s]lx d'Vo 
xl/tu[x UofF;x¿sf] pli0fs/0f Ifdtf cg'qmdl0fsf (warming potential index) 
lbOPsf] 5 .

1.6
(0.6-2.4)

2.3
(1.1-3.3)

2.72
(1.96-3.48)
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tflnsf !^M k|d'v xl/t u[xUofF;x¿sf] ljZj pli0fs/0f Ifdtf (Global Warming 
Potential of key GHGs) 

UofF; @) jif{ !)) jif{ %)) jif{ 
cg'dflgt 
hLjgsfn 

-jif{_
sfa{g8fO{cS;fO{8 (CO2) ! ! ! km/s km/s 

x'G5g
ldy]g (CH4) &@ @% &=^ !@ 
gfO{6«;cS;fO{8 (N2O) @*( @(* !%# !!$
xfO{8«f]km\nf]/f]sfa{gx¿ (HFCs) $#&–!@,))) !@$–!$,*)) #*–!@@) !=$–@&)
k/km\nf]/f]sfa{gx¿ (PFCs) *))–%),))) %,@!)–!#,@)) &,#()–!&,$)) !!,@))–@!,@))
;Nkm/ x]S;fkm\nf]/fO8 (SF6) #,@)) !^,#)) @@,*)) #@,^)) 
>f]tM Solomon et.al., 2007. 

	 sfa{g8fO{cS;fO{8sf] pli0fs/0f an jf IfdtfnfO{ ;a} cjlwdf ! 
dflgPsf] 5 . cGo xl/tu[xUofF;sf] pli0fs/0f IfdtfnfO{ sfa{g8fO{cS;fO{8sf] 
;fk]Ifdf lgwf{/0f ul/Psf] 5 . ;do;Fu} xl/tu[xUofF;sf] pli0fs/0f Ifdtf klg 
kl/jt{g x'b} hfG5 . tflnsf !^ df ;do;Fu} ldy]g (CH4) / gfO{6«;cS;fO{8 
(N2O) sf] Ifdtf sdhf]/ x'b} uPsf] b]lvG5 . ;nkm/km\nf]/fO{8 UofF;x¿sf] 
Ifdtf eg] a9\b} uPsf] b]lvG5 eg] km\nf]/f]sfa{gx¿sf] 36a9 ePsf] b]lvG5 . 
;a} xl/tu[x UofF;x¿sf] of]uaf6 jfo'd08nsf] Pp6f ;du| pli0fs/0f Ifdtfsf] 
glthf cfO/x]sf] x'G5 .

&=#	 xl/tu[x UofF;sf] hLjgrqm
	 jfo'd08ndf ePsf] UofF;x¿ rnodfg x'G5g . logLx¿ pTklQ x'G5g\ 
/ k'gM lano x'G5g\ . logLx¿ Ps k|sf/sf] of}lus (compound) af6 csf]{ 
k|sf/sf] of}lusdf kl/jt{g eO/x]sf x'G5g\ . ljleGg UofF;sf] pTklQ jf pT;h{g 
/ lano ljleGg ;dofjlwdf x'G5 . pTklQ ePb]lv s'g} l56} / s'g} l9nf] lano 
x'G5g\ . of] k|s[o rln/xG5 . o;nfO{ xl/tu[x UofF;sf] hLjgrqm elgG5 . o; 
k|s[ofn] ubf{ ljleGg k|sf/sf] UofF;x¿sf] dfqf jfo'd08ndf l:y/ /xG5 . of] 
k|fs[lts k|0ffnLdf rln/xG5 . t/ ha k|fs[lts ?kdf pT;h{g x'g] / lano x'g] 
k|s[ofdf afXo s[ofsnfkaf6 cj/f]w jf larng cfp5, To; a]nf of] ;Gt'ng 
lalu|g uO{ UofF;sf] dfqf a];L] jf sdL x'g] cj:yf cfp5 .
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	 xfn k[YjLsf] jfo'd08ndf ePsf] UofF;x¿, vf;u/L xl/tu[x UofF;x¿sf] 
;Gt'ngdf larng cfO{ oL UofF;x¿sf] dfqfdf j[l4 eO/x]sf] 5 . o;f] x'gsf] 
sf/0f logLx¿sf] k|fs[lts k|s[ofdf dflg;sf] ultljlwn] c;/ kfg{' xf] . lasf;sf] 
bf}/fgdf dflg;n] xl/tu[x UofF;x¿ pT;h{g x'g] s[ofsnfkx¿ clws u/]sf] / 
k|fs[lts ?kdf ltgLx¿ lano x'g] ult sd ePsf] x'gfn] xl/tu[x UofF;x¿sf] 
dfqf jfo'd08ndf a9b} uPsf] j}1flgsx¿sf] 7DofO{ 5 .
	 d'Vo xl/tu[x UofF;x¿ dWo] sfa{g8fO{cS;fO{8 (CO2) pT;h{g ePsf] 
ldltn] s]lx jif{b]lv ;}of}+ jif{;Dd jfo'd08ndf /lx/xG5 . To:t} ldy]g (CH4) 
!@ jif{ / gfO{6«;cS;fO{8 (N2O) !!$ jif{ ;Dd jfo'd08ndf /lx/xg ;Sg] 
j}1flgsx¿sf] egfO{ 5 . t/ oL jif{x¿ s'g} lglZrt jf clGtd ;ª\Vof rflx 
x}g, To;df s]lx jif{ tndfly x'g] cj:yf /xG5 . cGo ljleGg UofF;x¿ 
klg ljleGg ;dofjlw;Dd jfo'd08ndf /lx/xG5g\ . cufl8 pT;h{g ePsf 
UofF;x¿ ljleGg k|s[ofn] cGo st} l:yl/s/0f gx'b} yk pT;h{g ePdf To;sf] 
dfqf jfo'd08ndf a9\b} uO{ pli0fs/0fdf j[l4 x'b} hfG5 (Forster et.al., 2007) . 
tflnsf !$ df s]lx xl/tu[x UofF;x¿sf] cg'dflgt hLjgsfn b]vfOPsf] 5 .

&=$	 xl/tu[x UofF;sf] >f]t
	 xfn jfo'd08ndf xl/tu[x UofF;sf] dfqf a9\b} hfg'sf] d"n sf/0f 
dfgjhfltn] u/]sf] lasf;sf] a9\bf] ultljlwn] ePsf] xf] eGg]df j}1flgsx¿ 
ljZj:t 5g\ . dfgj >[lht xl/tu[x UofF;sf] d"n >f]tx¿ eg]sf] phf{, s[lif, 
ag tyf e"pkof]u, pBf]u, oftfoft tyf cfjf; If]qx¿ x'g . dflg;n] phf{sf] 
nflu clws sf]O{nf, lhjfid O{Gwg -fossil fuel_, bfp/f, cflb hnfpFbf To;af6 
xl/tu[x UofF; lg:sG5g\ . To:t} s[lif tyf cGo ljleGg k|of]hgsfnflu ag 
km8fgL ubf{ xl/tu[x UofF; pT;h{g x'g'sf];fy} jfo'd08ndf ePsf] xl/tu[x 
UofF;, vf; u/L sfj{g8fOcS;fO{8 (CO2) nfO{ l:y/Ls/0f ug]{ jgh+unsf] 
If]qkmn tyf u'0f:t/df x|f; cfO{ jfo'd08ndf xl/tu[x UofF;sf] dfqf a9\b} 
hfG5 . v]tL ug]{ l;nl;nfdf df6f] vghf]t ug]{, emf/kft hnfpg], /f;folgs 
dn k|of]u ug]{, cflb h:tf s[ofsnfkaf6 klg xl/tu[x UofF; pT;h{g x'G5 . 
3fF; vfg] hgfj/x¿sf] kfrgk|0fnLaf6 ldy]g UofF; lg:sG5 h'g Pp6f xl/tu[x 
UofF; xf] . k|z:t ;ª\Vofdf 3fF;vfg] kz'kfng ubf{ ltgaf6 ldy]g UofF;sf] 
pT;h{gdf klg j[l4 x'G5 . To:t} pBf]u, oftfoft tyf cfjf; If]qdf k|of]u 
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x'g] phf{ tyf /f;folgs kbfy{sf] k|of]uaf6 ljleGg k|sf/sf xl/tu[x UofF;x¿ 
pT;h{g x'G5g\ . dfgj ultljlwaf6 ;g\ @)!) df ljZjAofkL xl/tu[x UofF;sf] 
pT;h{g $( luuf 6g sfa{g a/fa/ ePsf] cg'dfg ul/Psf] lyof], h;dWo] phf{ 
If]qaf6 !& luuf 6g -#%Ü_, s[lif, ag tyf cGo e"pkof]u If]qaf6 !@ luuf 6g 
-@$Ü_, pBf]u If]qaf6 !) luuf 6g -@!Ü_, oftfoft If]qaf6 & luuf 6g -!$Ü_ 
/ ejg tyf cfjf; If]qaf6 #=@ luuf 6g -^=$Ü_ ePsf] lyof] . phf{ If]qaf6 
pTkfbg ePsf] xl/tu[x UofF;sf] ;Gbe{df eg] pTkflbt phf{sf] clGtd pkof]u 
vf;u/L pBf]u / ejg If]qdf x'g] ePsf]n] ;f] sf] ef/ phf{ If]qaf6 x6fO{ oL 
pkof]u ug]{ If]qx¿df ;fbf{ pBf]u If]qsf] #!Ü / ejg tyf cfjf; If]qsf] !(Ü 
ef/ kg{ cfp5 . cGt/;/sf/L hnjfo' kl/jt{g sfo{bnsf cg';f/ cfly{s j[l4 
tyf hg;ª\Vof j[l4 g} xl/tu[x UofF;sf] pT;h{g a9fpg] d"n sf/sx¿ x'g\ 
(IPCC, 2014b) .

lrq !!M ljleGg cfly{s If]qaf6 xl/tu[x uofF;sf] pT;h{g

>f]tM IPCC, 2014b
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&=%	 dfgj ultljlwaf6 pT;lh{t ljleGg xl/tu[x UofF;x¿
	 xl/tu[x UofF;sf] jflif{s pT;h{gdf sfa{g8fO{cS;fO{8sf] lx:;f clws 
5 . To;kl5 ldy]g / gfO{6«; cS;fO{8n] qmd;M bf]>f] / t]>f] :yfg cf]u6]sf] 
5 eg], x]nf]sfa{gx¿sf] :yfg rf}yf]df /x]sf] 5 . tfnLsf !& n] ljleGg jif{df 
pT;h{g ePsf] xl/tu[x UofF;sf] cg'kft b]vfp5 .

tfnLsf !&M dfgj ultljlwaf6 jflif{s pT;lh{t k|d'v xl/tu[x UofF;x¿ -!(&) — 
@)!(_
qm=;+= xl/u[x UofF; !(&) !(() @)!) @)!(
! sfa{g8fO{cS;fO{8 (CO2) hLjfid t]nsf] k|of]u 

tyf cf}Bf]lus pT;h{g -Ü_
%% %( ^% ^$=#

sfa{g8fO{cS;fO{8 (CO2) hldg tyf e"pkof]u 
af6 ePsf] pT;h{g -Ü_

!& !^ !! !)=&

@ ldy]g (CH4) -Ü_ !( !* !^ !^=^
# gfO{6«; cS;fO{8 (N2O) -Ü_ &=( &=$ ^=@ $=&
$ x]nf]sfa{g UofF;x¿ (CFCs) -Ü_ )=$$ )=*! @ @=(
% hldg tyf e"pkof]u af6 ePsf] CH4 + N2O sf] 

s"n pT;h{g -Ü_
)=*

^ s"n pT;h{g (Gt CO2 eq) @& #* $( %(=! -±%=(_

>f]tM IPCC, 2014c -;g !(&), !(() / @)!) sf] tYofª\ssf nflu_, UNEP 
(2020) ;g @)!( sf] tYofª\ssf nflu .

	 tflnsf !& x]bf{ ;g !(&), !(() / @)!) sf] aL; aL; jif{sf] 
cGt/fndf !!÷!! luuf6gn] ;du| xl/tu[x UofF;sf] pT;h{g j[l4 x'b} uPsf] 
b]lvG5 . t/ kl5Nnf] cjlw ;g @)!) b]lv @)!( sf] ( jif{sf] cGt/fnd} !) 
luuf6geGbf al9 ;du| xl/tu[x UofF;sf] pT;h{g ePsf] b]lvG5 . o;n] kl5Nnf] 
jif{x¿df ;du| xlt/u[x UofF;sf] pT;h{g emg\ a9\b} uPsf] b]vfp5 h;n] 
hnjfo' kl/jt{gnfO{ cem 6]jf lbg] sfd ub{5 h'g /fd|f] ;+s]t x}g . 

&=^	 dfgj >[lht xl/tu[x UofF;sf k|d'v >f]tx¿
	 lasf;sf] bf}/fgdf dfG5]sf] ljleGg s[ofsnfkaf6 xl/tu[x UofF; pT;h{g 
eO/x]sf] 5 . tfnLsf !* n] ljleGg xl/tu[x UofF;x¿ s'g s[ofsnfkaf6 
pT;h{g eO{/x]sf5g\ eGg] b]vfp5 .
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tfnLsf !*M xl/tu[x UofF;sf k|fs[lts tyf dfgjLo >f]tx¿

qm=;+= xl/u[x UofF; k|d'v pT;g{g >f]t k|fs[lts jf 
dfgjLo

! sfa{g8fO{cS;fO{8 (CO2) hLjfid O{Gwg tyf phf{ -l8hn, k]6«f]n, 
dl§t]n, sf]O{nf, cflb_ sf] k|of]u

dfgjLo

e"pkof]u kl/jt{g -jgh+un kmfF8]/ 
v]tL la:tf/ u/]sf], al:t lasf; tyf 
cGo ;+/rgfx¿sf] lasf;sf] sf/0f ag 
lagf;_

dfgjLo

@ ldy]g (CH4) wfgv]t dfgjLo
h}ljs df; hnfPsf] dfgjLo
3fF; vfg] kz'sf] kfrg k|0ffnL k|fs[lts 

tyf dfgjLo
kmf]xf]/ la;h{g :yn dfgjLo
sf]O{nf vfgL dfgjLo
UofF; pTvgg\ dfgjLo
;d'b| tyf hnIf]q k|fs[lts
k|fs[lts l;d;f/ If]q k|fs[lts
wld/f k|fs[lts

# gfO{6«; cS;fO{8 (N2O) ;d'b| k|fs[lts
df6f] jf hldg k|fs[lts 

tyf dfgjLo
h}ljs df;sf] hnfg jf bxg -afNg]_ dfgjLo

$ x]nf]sfa{g UofF;x¿
ldyfon a|f]dfO{8 (CH3Br) ;d'b|L n]p k|fs[lts 

tyf dfgjLo
cGo x]nf]sfa{g UofF;x¿ 
(CFC11, CFC12, CFC114, 
HCFC-22, CFC-113, 
CH3CCI3, CCI4, halons 
1211 / 1301)

pBf]u tyf xfjfO{ If]q dfgjLo

% cf]hf]n (O3) k|fs[lts k|s[o k|fs[lts
^ gfO{6«f]hg cS;fO{8 (NOx) hLjfid O{Gwg tyf phf{ -l8hn, 

k]6«f]n, dl§t]n, sf]O{nf, cflb_ sf] k|of]u, 
k|fs[lts

k|fs[lts 
tyf dfgjLo

& sfa{g dgf]cS;fO{8 (CO) hLjfid O{Gwg tyf phf{ -l8hn, k]6«f]n, 
dl§t]n, sf]O{nf, cflb_ sf] k|of]u

dfgjLo

>f]tM Watson et.al, 1990
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&=&	 ljZj hLjfid O{Gwg pTkfbg tyf k|of]u
	 cfly{s lasf;sf]nflu O{Gwg tyf phf{ clt cfjZos ;fwg xf] . xfn 
ljZj ;d"bfon] phf{ pTkfbgsf] nflu hLjfid O{Gwg clws pkof]u u5{g h;df 
sf]O{nf, l8hn, k]6«f]n, dl§t]n, k|fs[lts UofF;, cflb kb{5 . hLjfid O{Gwg clws 
pkof]usf] sf/0f laut @)) jif{ -;g !*)) b]lv_ otf lasf;sf] bf}/fgdf clws 
xl/tu[x UofF;x¿ pT;h{g ePsf] 5 . uPsf] #) jif{leqdf -;g !(() b]lv @)@! 
;Dd_ hLjfid phf{sf] pTkfbg tyf pkof]u lg/Gt/ a9]sf] cj:yf 5 -lrq !@_ .

lrq !@M ljZj lhjfid O{Gwg pTkfbg -!(()—@)@!_

tYofª\ssf] >f]tM enerdata, 2022

	 ljleGg k|lt O{sfO{ hLjfid O{Gwgaf6 ljleGg dfqfdf xl/tu[x UofF; 
pT;h{g x'G5 . ;a} UofF;x¿ sfa{g8fO{cS;fO{8nfO{ ;Gbe{ agfP/ dfkg ul/G5 . 
tflnsf !( df of] hfgsf/L lbOPsf] 5 .
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&=*	 ljZjAofkL jgh+un tyf s[lif e"ldsf] cj:yf
	 ljZj vfB ;+u7gn] ;g\ !($* b]lv ljZj jgh+unsf] cj:yfsf] n]vfhf]vf 
ub{} cfPsf] 5 . ;+u7gn] tof/ kf/]sf] tYofª\s x]bf{ x/]s jif{ ljZjAofkL jg 
lagfz eO{/x]sf] 5 . ;g !($) df ljZj jg tYofª\ssf] clen]v ;'? ubf{ 
k[YjLdf ePsf dfG5]nfO{ cfjZos kg]{ jgsf] >f]t cjl:yt ePsf] k|ltj]bg 
u/]sf] lyof] . t/ kl5Nnf jif{x¿df jgsf] lagfz ePsf]n] ;lx Joj:yfkg u/L 
jgsf] pkof]u ug{' kg]{ k|ltj]bg cfO/x]sf] 5 . ;+u7gn] ;g @)@) df k|sflzt 
u/]sf] k|ltj]bgdf kl5Nnf] bzsdf jg lagf;sf] b/ sd x'b} cfPsf] 5 -lrq 
!#_ . ;g !(() sf] bfFhf]df @))) df &*,#*# xhf/ x]= n] jg If]q 36]sf] lyof] 
eg], ;g @)!) df @))) sf] bfFhf]df %!,&## xhf/ x]= / ;g @)@) df @)!) 
sf] bfFhf]df $&,#*^ xhf/ x]= 36]sf] 5 . o;/L jg lagfz t eO{ g} /x]sf] 5, 
t/ k|lt bzs jg lagf; x'g] If]qkmn eg] sd x'b} uPsf] 5 .

lrq !#M ljZjAofkL jg If]qsf] cj:yf

>f]tM FAO. 2020

	 o;/L jg lagf; x'bf jg:kltdf ePsf] sfa{g xfjfdf l/xf x'G5 h;n] 
ubf{ xfjfdf xl/tu[x UofF;sf] dfqf a9g hfG5 . / jgsf] If]q 36\b} uPkl5 
jfo'd08ndf ePsf] sfa{g8fO{cS;fO{8\sf] l:y/Ls/0f ug]{ k|fs[lts k|s[of klg 
sd eO{ jfo'd08ndf xl/t u[xUofFF;, vf; u/L sfa{g8fO{cS;fO{8sf] dfqf jf 
3gTj a9\b} hfG5 .
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lrq !$M ljZjAofkL ag If]qsf] cj:yf -Ü_

>f]tM World Bank, 2020a. 

	 ljZj a}+sn] k|sflzt u/]sf] csf]{ k|ltj]bgn] klg k[YjLdf jgsf] If]qkmn 
36\b} uPsf] b]vfpF5 . ;g !((! Dff jg If]qn] k[YjLsf] :yn efusf] em08} 
#@=^Ü cf]u6]sf] lyof] . t/ ;g @)!^ df cfOk'Ubf jg If]qn] s/La #!=^Ü dfq 
cf]6]sf] 5 -lrq !$_ . o;/L jg lagfz xF'bf jgsf] If]qkmn 36\b} uPsf] / s[lif 
If]q a9\b} uPsf] tYofª\sn] klg b]vfPsf] 5 oBlk s]lx jif{b]lv otf s[lif e"lddf 
s]lx guGo sd x'b} cfPsf] b]lvG5 -lrq !%_ .
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lrq !%M ljZj s[lif e"ldsf] cj:yf -k[YjLsf] :yn If]qsf] Ü_ -;g !(^!—@)!^_

>f]tM World Bank 2020b

	 ljZj a}+ssf] @)@) sf] k|lta]bg cg';f/ ;g\ @))) ;Dd ljZj s[lif If]q 
a9\b} uPsf] lyof] . ;g\ !(^! Dff s[lif If]qn] k[YjLsf] ynefusf] #%=%Ü e"efu 
cf]u6]sf] df ;g @))) df em08} #*=@Ü cf]u6]sf]lyof] . t/ ;g @))) kl5 
s[lif If]qn] cf]u6]sf] e"efu s]lx 36]sf]5 . ;g @)!^ df cfO{k'Ubf s[lif If]qn] 
k[YjLsf] ynefusf] #&=&Ü cf]u6]sf] b]vfO{Psf]5 .
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v08 *= ljZjAofkL hnjfo' kl/jt{gsf]
hf]lvd, c;/ / k|efj

	 hnjfo' kl/jt{gsf] If]qdf …hf]lvdÚ, …c;/Ú / …k|efjÚ h:tf zAbx¿ k|of]u 
eO/xG5g\ . hnjfo' If]qdf oL zAbfjnLx¿sf] hfgsf/L lng' clt cjZos 5 .

*=!	 hf]lvd
	 cfO{lkl;l;n] (IPCC) hf]lvdnfO{ Pp6f æ;DefJo k|lts"n glthfÆsf] 
¿kdf kl/eflift u/]sf]5 (IPCC, 2018b) . o;sf]nflu tLg j6f tTjx¿sf] 
;+of]u x'g' kb{5, eg]sf] 5 . klxnf] xf] c;/ kfg]{ 36gf 36\g' k¥of], bf]>f] xf] ;f] 
36gf s'g} dfgjLo jf k|fs[lts j:t' jf k|0ffnLsf] ;Dks{df cfpg' k¥of] / t]>f] 
xf] tL ;Dks{df cfPsf j:t' jf k|0ffnLsf] ;f] 36gf k|ltsf] ;Dj]bglzntf cyjf 
tL 36gfaf6 hf]lug ;Sg] Ifdtfsf] :t/ cyjf k|efljt x'g ;Sg] ;Defjgf . 
7"nf] hf]lvd Tof] a]nf x'G5 ha 7"nf] 36gf 36\g] k|fo lglZrt x'G5, w]/} j:t'x¿ 
jf k|0ffnLx¿ ;f] 36gfsf] ;Dks{df cfp5g\ / tL j:t' jf k|0ffnLx¿ ;f] 
36gfk|lt clt g} ;Dj]bgzLn jf k|efljt x'g] cj:yf w]/} ePsf] x'G5 . oxfF 
k|lts"n glthfnfO{ ;DefJo elgPsf] 5 . o;sf] sf/0f ;f] k|lts"n c;/ x'g 
klg ;S5, gx'g klg ;S5, yf]/} c;/ klg x'g ;S5, w]/} klg x'g ;S5 . To;sf] 
clglZrttf /xG5 .
	 hf]lvdn] k|lts"n c;/nfO{ dfq hgfp5 . t/ lakbnfO{ dWogh/df 
/fvL lasf; u/]df To;n] cj;/ klg Nofpg ;Sg] jf:tljstf klg 5 . 
tyfkL o:tf cj;/sf] pkof]u k|lt sd Wofg / sd rrf{ ePsf] cj:yf rflxF 
5 . To;}n] ;fwf/0fto …hf]lvdÚ gs/fTds zAb xf], hf]lvd eGbf …gf]S;fgÚ 
x'g ;Sg] ;DefjgfnfO{ hgfpFb5, …kmfObfÚ x'g] jf …cj;/ÚnfO{ hgfpb}g . t/ 
of] c;/ eO;s]sf] cj:yf rflxF xf]O{g . hf]lvdn] s'g :yfgdf, s'g a]nf, s] 
sf sf/0fn], s] slt hLp wgsf] gf]S;fg jf Iflt x'g ;S5 eg]/ ;Defjgfsf] 
hfgsf/L lbG5 . h:t} s'g} Ps :yfgdf s'g} ;dofjlwdf af9Lsf sf/0f s]lx 
3/x¿ gf]S;fg x'g] ;Defjgf 5 eg] tL 3/x¿nfO{ af9Lsf] hf]lvddf 5 eGg] 
a'emfp5 . tL 3/x¿ af9Ln] n}hfg klg ;S5, gn}hfg klg ;S5, w]/} jf yf]/} 
dfq n}hfg ;S5 . oLg} 3/x¿sf] pbfx/0f lnFbf, af9Ln] n}hfg] ;Defjgf w]/} 
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5 eg], hf]lvd w]/} eof] / ;Defjgf sd 5 eg] hf]lvd sd eof] . cfO{lkl;l; 
-IPCC_ n] o:tf] ;DefjgfnfO{ k|ltztsf] cfwf/df AoQm u/]sf] 5 / hf]lvdsf] 
;DefjgfnfO{ æc;fwf/0f tj/n] c;DejÆ b]lv lnP/ ænueu lglZrtÆ ;Dd 
u/L ( ;Defjgfdf /fVg ;'emfPsf] 5 . tflnsf @) df tL ;Defjgfsf txx¿ 
b]vfOPsf] 5 .

tflnsf @)M hf]lvdsf] ;DefAotf tx

qm=;+= hf]lvdsf] tx
hf]lvdsf] ;"rs -36gf jf Iflt x'g ;Sg] 

;Defjgf k|ltztdf_

1 c;fwf/0f tj/n] c;Dej 
(exceptionally unlikely)

36gf jf Iflt x'g ;Sg] ;Defjgf !Ü eGbf 
sd 5 (<1%)

2 cToGt} c;Dej
(extremely unlikely)

36gf jf Iflt x'g ;Sg] ;Defjgf %Ü eGbf 
sd 5 (<5%)

3 w]/} c;Dej (very unlikely) 36gf jf Iflt x'g ;Sg] ;Defjgf !)Ü eGbf 
sd 5 (<10%)

4 c;Dej (unlikely) 36gf jf Iflt x'g ;Sg] ;Defjgf ##Ü eGbf 
sd 5  (<33%)

5 c;Dej jf ;Dej a/fa/L (about as 
likely as not)

36gf jf Iflt x'g ;Sg] ;Defjgf ##—^^Ü 
sf] aLrdf 5 (33-66%)

6 ;Dej (likely) 36gf jf Iflt x'g ;Sg] ;Defjgf ̂ ^Ü eGbf 
al9 5 (>66%)

7 w]/} ;Dej (very likely) 36gf jf Iflt x'g ;Sg] ;Defjgf ()Ü 
eGbf al9 5 (>90%)

8 cToGt} ;Dej -extremely likely) 36gf jf Iflt x'g ;Sg] ;Defjgf (%Ü 
eGbf al9 5 (>95%)

9 nueu lglZrt (virtually certain) 36gf jf Iflt x'g ;Sg] ;Defjgf ((Ü 
eGbf al9 5 (>99%)

>f]tM (IPCC, 2018a)

	 æ;DefjgfÆ s]lx tYofª\ssf] cfwf/df lgsflnG5 . To;/L lgsflnPsf] 
;Defjgf sltsf] ljZjfl;nf] 5 eg]/ k'gM x]g{' k5{ eGg] cfO{lkl;l; -IPCC_ 
sf] ;'emfj 5 . h:t} hf]lvd jf 36gf x'g ;Sg] ;Defjgf ((Ü cfof] . ca 
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of] ;Defjgf sltsf] ljZjf; of]Uo jf e/kbf]{ 5 t eg]/ ljZjf;sf] tx jf 
e/kbf]{kgsf] tx klg ljleGg dfkb08x¿sf cfwf/df ul/g' kb{5 . h:t} :yfgLo 
cg'ejx¿, cGo lj1x¿sf] cg'ejx¿, tYofª\ssf] g} e/kbf]{kg, ljleGg cGo 
k|df0fx¿ / ;xdlt, cflbsf] cfwf/df % :t/ jf txdf x]g{ cfO{lkl;l; -IPCC_ 
n] ;'emfPsf] 5 (IPCC, 2014e) .  oL :t/x¿ jf txx¿ x'g\M
	 !_	 clt pRr -e/kbf]{_
	 @_	 pRr
	 #_	 dWod
	 $_	 Go"g /
	 %_	 clt Go"g

	 pbfx/0fsf]nflu s'g} 3/ klx/f]n] n}hfg æcToGt} c;DejÆ (extremely 
unlikely, <1%) ePsf] n]vfhf]vfsf] gtLhf cfof], t/ Tof] æcToGt} c;DejÆ klg 
sltsf] e/kbf]{ xf] eg]/ k'g d"Nofª\sg ul/g' kb{5 . of] glthf æclt sd e/ 
kbf]{Æ eof] eg] æcToGt} c;DejÆ eg]tfklg æw]/} c;DejÆ jf æc;DejÆ klg x'g 
;Sb5 . æclt w]/}Æ e/ kbf]{ eof] eg] æ;DejtM Tof] 3/nfO{ klx/f]n] nfb}gÆ eGg] 
hgfpF5 . ;fwf/0fto Aojxfl/s ?kdf k|foM æe/ kbf]{Æ b[li6sf]0faf6 n]vfhf]vf 
u/L hf]lvdnfO{ % :t/df xg]{ u/]sf] kfOG5 . of] kfFr :t/nfO{ ;xeflutfd"ns 
n]vfhf]vf jf d"Nofª\sg jf cWoog clb cGo ljleGg k|of]hgsf]nflu klg 
k|of]udf NofOg] ul/Psf] klg 5 .

*=@	 c;/ / k|efj
	 æ;DefJo k|lts"n glthfÆ cyjf …hf]lvdÚ jf:tljstfdf kl/0ft ePkl5 
c;/ jf k|efj elgG5 . o;sf] cy{ ;DefJo k|lts"n c;/ x'g ;S5 egL cg'dfg 
ul/Psf]df ;f] jf:tjd} eof] / ;f]lx cg';f/ w]/} j yf]/} gf]S;fg tyf IftL eof] 
eg] ca of] ;Defjgf /x]g, of] jf:tljs eof] / o;nfO{ c;/ elgG5 . k||foM c;/ 
/ k|efjnfO{ p:t} p:t} lsl;dn] a'em\g] ul/G5 . …c;/Ú zAbsf] af/]df hnjfo' 
kl/jt{g If]qdf la:t[t kl/eflift ul/Psf] b]lvb}g . t/ ;fwf/0fto tTsfn jf 
k|ToIf kg]{ kl/0ffdnfO{ …c;/Ú / k/f]If, bL3{sfn / a[xt kl/0ffd rflx …k|efjÚ 
xf] eGg] hgfpFb5 . h:t} Pp6f v]tdf af9L k:of]] / ;a} wfg gf]S;fg agfof], 
Tof] rflx c;/ eof] . t/ To;sf] a[xt c;/ rflx To; 3/ kl/jf/sf] vfgf 
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/ :jf:Yo, To; 3/ kl/jf/sf] cfDbfgL / vr{, afnaRrfsf] k9fO, cflb ljljw 
ljifodf k'Ug hfG5 h;nfO{ …k|efjÚ elgG5 . tTsfnsf] kl/0ffd -c;/_ k|foM 
k|lts"n jf gs/fTds g} x'G5g, t/ k|efj rflx ;s/fTds klg x'G5g . h:t} 
af9Ln] wfg gf]S;fg u/]tfklg v]tdf dlnnf] df6f] NofP/ /flvlbof] h;sf] 
sf/0f To;kl5sf afnL / csf]{ ;fnb]lvsf] wfg afnLsf] pTkfbg lgs} a9\of] 
eg] of] klg k|efj xf] / of] k|efj rflx ;s/fTds xf] . o;sf] cnfjf af9Lsf] 
c;/af6 s]lx /fd|f] l;sfO{ eof], To;sf] cfwf/df ;/sf/n] gLltlgodx¿ agfof] 
/ kmn:j?k cfOGbfb]lv af9Laf6 ;'/lIft 3/ agfpg yfNof], af9Laf6 hf]ufpg] 
/ hf]lug] ;++/rgfx¿ agfof] eg] Tof] klg af9Ls} a[xt ;s/fTds k|efj xf] . 
cfO{lkl;l; -IPCC, 2019_ cg';f/ ;fwf/0fto hLjg, lhljsf]kfh{g, :jf:Yo tyf 
enfO{, kfl/l:ytLo k|0ffnL tyf h}ljs k|hftL, cfly{s, ;fdflhs tyf ;f+:s[lts 
;Dkbfx¿, k"jf{wf/, ;]jf If]q, cflbdf ePsf] c;/nfO{ k|efj egL hgfpb5 h'g 
a[xt x'G5g\ (IPCC, 2019) .
	 ljZjAofkL hnjfo' kl/jt{gsf] c;/ jf k|efj k|fs[lts tyf dfgjLo 
k|0ffnLdf k/]sf] 5 / cfpFbf bzsf} jif{x¿;Dd ;f] c;/ kl//xg] j}1flgsx¿sf] 
egfO{ 5 . vf; u/]/ hnjfo' kl/jt{gn] k|ToIf k|fs[lts kl/l:ylto k|0ffnL / 
ef}lts ;+/rgfx¿df c;/ u5{ . ef}lts ¿kdf dflg;nfO{ klg c;/ kb{5 . t/ 
dfgjLo k|0ffnL k|s[ltdfly e/ kg]{ ePsf]n] bf]>f] r/0fdf ;f] c;/ jf k|efj 
dfgjLo k|0ffnLdf kb{5 . dfgjLo k|0ffnldf klg k'gM k|ToIf / k/f]If tyf 
tTsflng / bL3{sfnLg k|efjx¿ kb{5g\ . c;/ jf k|efjx¿ :yfoL / c:yfoL 
k|s[ltsf klg x'G5g\ . s'g} c;/x¿ hnjfo' klxnfsf] cj:yfdf kms]{ klg ;f] 
c;/ km]l/ klxnfsf] cj:yfdf kmls{b}gg\ ltgLx¿ :yfoL c;/ x'g . h:t} Ps 
:yfgdf cjl:yt hLj k|hftL hnjfo'df kl/jt{g cfO{ clt udL{ jf clt ;'Vvf 
ePdf vKg g;ls ;f] k|hftL nf]k eP/ hfG5 . o;/L Psk6s nf]k ePklg 
hnjfo'sf] cj:yf ;flas} cj:yfdf kmls{Pklg oL k|hftLx¿ k'gM cl:tTjdf 
cfpg ;Sb}gg\, lsgls ltgsf] a+z g} gfz eP/ uO;s]sf] x'G5 . vf; u/L 
h}ljs ;Dkbf jf k|hftLx¿ Nff]k eof] eg] ltgLx¿ k'g:yf{lkt x'b}gg\ . t/ s'g} 
c;/x¿ rflxF olb hnjfo' klxnfsf] cj:yfdf kmSof]{ eg] ;f] c;/ klg km]l/ 
klxnfsf] cj:yfdf kmls{G5g, ltgLx¿ c:yfoL c;/x¿ x'g\ . h:t} k[YjLdf 
cToflws udL{ eof] eg] lxp kUn]/ lxdfn sfnf] kxf8df kl/jt{g x'g ;S5 . 
t/ tfkqmd lr;f] eof] eg], tL sfnf kxf8df km]l/ lxpF hDg yfN5g\ / lxdfn 
klxnfsf] cj:yfdf kmls{G5g\ .
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	 hnjfo' kl/jt{gsf] c;/ hnjfo'sf] w]/} cjojx¿ dWo] Pp6f dfqsf] 
kl/jt{gn] klg x'G5 / PseGbf al9 cjojx¿sf] kl/jt{gsf] >ld>0faf6 klg 
x'G5 h'g hl6n x'G5 . k|foM Pp6f cjojdf cfPsf] kl/jt{gn] csf]{ cjojnfO{ 
klg kl/jt{g u/fpg] ePsf]n] hnjfo' kl/jt{gsf] c;/ hl6n g} x'G5 . 
pbfx/0fsf]nflu xfnsf] ljZjAofkL hnjfo' kl/jt{gsf] ;'?jft jfo'd08nsf] 
tfkqmdsf] j[l4af6 ePsf] xf] . jfo'd08nsf] tfkqmd j[l4 ePkl5 To;n] xfjfsf] 
rfndf kl/jt{g Nofp5, xfjfsf] cfb|{tfdf kl/jt{t Nofp5, jfo'd08ndf afbn 
tyf s'lx/f] aGg] k|s[odf kl/jt{g Nofp5 / jiff{df kl/jt{g cfp5 . To;}n] tL 
kl/jt{gx¿ Ps ckf;df cGt/;DalGwt x'G5g\ / c;/x¿ s'g} Pp6fsf] dfq} 
eGbfklg >ld>0f / hl6n x'G5g\ .

*=#	 hnjfo' kl/jt{gsf] c;/ jf k|efjsf] k|s[lt
	 xfnsf] hnjfo' kl/jt{gsf] k|s[lt lg/Gt/ kl/jt{gzLn 5 . of] tfkqmd 
jf jiff{ jf xfjfx'/L cflbsf] Pp6f cf};t laGb'af6 csf]{ cf};t laGb'df Ps k6s 
;/L jf kl/jt{g eO{ To; gofF laGb'df l:y/ eP/ a;]sf] kl/jt{g geO{, of] 
lg/Gt/ kl/jt{g eO/x]sf] cj:yf xf] . o:tf] cj:yfdf gs/fTds c;/ clws 
x'G5, sf/0f gs/fTds c;/ x'gnfO{ ;f] c;/ af/] hfGg] a'em\g] ;dosf] cfjZos 
kb{}g, To;}n] c;/ k/LxfN5 . t/ ;s/fTds c;/nfO{ ;b'kof]u ug{ ;f] c;/sf] 
k|s[ltaf/] klxnf a'em\g' k5{ clg dfq ;f] c;/af6 aRg] arfpg] sfd ug{ 
;lsG5 . t/ lg/Gt/ kl/jt{g eO/x]sf] cfj:yfdf tL ;s/fTds c;/x¿ 
Ifl0fs x'G5g\, ltgnfO{ a'em\bfa'em\b} / tL ;s/fTds c;/sf] pkof]u ug{ gkfpb} 
tL kl/jt{g eP/ hfG5g\ . To;}n] clGtd jf v'b glthf rflx gs/fTds c;/ 
jf k|efj clws x'g' xf] .
	 hnjfo' kl/jt{gsf] c;/nfO{ tLg If]qdf ljefhg u/L x]g{ ;lsG5, klxnf] 
xfjf / kfgLs} If]qdf b]lvg] kl/jt{gx¿, bf>f] k|fs[lts k|0ffnLdf b]lvg] c;/ 
jf kl/jt{gx¿ / t]>f] dfgjLo k|0ffnLdf b]lvg] c;/x¿ jf k|efjx¿ . lgDg 
a'Fbfx¿df oL If]qx¿df b]lvg] c;/ jf kl/jt{gx¿sf] af/]df ;+lIfKt hfgsf/L 
lbOg]5 .

*=$	 hnjfo' kl/jt{gsf kIfx¿
	 hnjfo' kl/jt{gsf ljljw cfod jf kIfx¿ jf cjojx¿ 5g\ . hnjfo'sf] 



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

66

Pp6f cfofd kl/jt{g x'Fbf To;n] csf]{ cfodnfO{ klg kl/jt{g u/fp5 . To;}n] 
ToxfF Pp6f cGt/ c;/ kl//x]sf] x'G5 . oL c;/ jf kl/jt{gnfO{ klxnf] r/0fsf] 
c;/sf] ?kdf tn hfgsf/L u/fpg k|of; ul/Psf] 5 .

*=$=! Ct'df c;/ -udL{ Ct' l56f] ;'? x'g] / l9nf] ;Dd /lx nfdf] x'g], hf8f] Ct' 
5f]l6g]_
	 jfo'd08nsf] tfkqmd j[l4 ePkl5 udL{ a9\5, udL{ Ct' nfdf] x'G5 / 
clt udL{sf 36gfx¿ a9\5g\ . o;af6 hf8f] x'g] If]qnfO{ s]lx kmfObf / /fxft 
rflxF ldN5 . t/ udL{ If]qdf udL{ cem a9\gfn] yk ;s; x'g ;S5 / lztn 
agfpgnfO{ cfjZos lah'nLsf] ef/ a9\g ;S5 . tfkqmd a9];Fu} zf/Ll/s 
j[l4 x'g] af]6la?jf tyf afnLaf6 l56f] / yk pTkfbg x'g] ;Dejgf /xG5 . 
To:t} tfkqmd j[l4 eP/ pko'Qm eof] eg] kz'k+IfL af6 klg /fd|f] pTkfbg lng 
;lsG5 . t/ udL{ clws eof] eg] kz'k+IfL tyf af]6la?jfnfO{ tfksf] tgfj eO{ 
pTkfbgdf x|f; cfpg ;S5 . o:tf c;/x¿ :yfg ljz]if, ;do ljz]if / j:t' 
ljif]z x'G5g\ .
	 hf8f] x'g] If]qdf klg udL{ a9\b} hfFbf udL{;Fu ;fdgf ug]{ Ifdtf / 
k|rlnt Joj:yf gx'bf ToxfFsf afl;GbfnfO{ udL{sf] tgfj x'g ;S5 . / o:tf] 
gofF xfjfkfgLdf cg's"ng x'g] s[ofsnfkx¿sf] clt cjZoQmf kb{5 .

*=$=@ xfjfsf] rfndf j[l4 x'g]
	 tfkn] xfjfnfO{ zlQm lbG5 / xfjfsf]] c0f'x¿df larng NofpF5 . tftf] 
xfjf xNsf eO{ dfly hfg] / vfnL x'g nfu]sf] :yfgdf lr;f] xfjf cfpg] k|s[ofn] 
ubf{ tfkqmdsf] j[l4;Fu} xfjfsf] rfndf j[l4 x'G5 . ;fy} xfjfdf tfkzlQm 
;~ro ePkl5 xfjfsf] rfn klg zlQmzfnL x'b} hfG5, h;n] ubf{ lagf;sf/L 
xfjfx'/Lsf] 36gfx¿ a9\b} hfG5g\ . g]kfndf klg xfjfsf] ultdf kl/jt{g cfPsf] 
5 . lj=;+= @)&% r}t !& ut] cfO{taf/ (Sunday 31 March 2019) sf] lbg 
af/f / k;f{ lhNnfdf zlQmzfnL xfjfsf] e'd/L cfof] / oltsf] zlQmzfnL e'd/L 
g]kfndf hn tyf df};d lj1fgsf] cf}krfl/s tYofª\s lng] sfo{ ;'? ePb]lv 
klxnf]k6s b]lvPsf] egL g]kfn ;/sf/n] k|]; la1KtL dfkm{t ;j{;fwf/0fnfO{ 
hfgsf/L u/fPsf] lyof] . To:t} ;d'b|L cfFwLsf] ;ª\Vof tyf ltgsf] zlQm / 
cfj[QLdf j[l4 eO{ ;d'b|L t6sf] a:tLdf /x]sf wghgsf] Iflt x'g] qmd klg 
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a9\bf] 5 . ;d'b|dfly rNg] xfjfn] ;d'b| ;txaf6 kfgLsf] afkm klg a6'N5 / 
To:tf] jfiko'Qm xfjfn] hldgdfly cfPkl5 ef/L jiff{ u/fpb5 kmnt af9L / 
klx/f]sf] 36gfsf] ;d:ofdf j[l4 x'G5 . 7"nf] cfFwL cfPsf] a]nf ;d'b|L t6sf] 
a:tLdf dfq geO{ dxflåksf] leqL e"efu;Dd klg Iflt k'¥ofpg] u/]sf] 5 . 
;g @)!$ sf] cS6f]a/ dlxgfsf] bf]>f] / t]>f] xKtfdf a+ufnsf] vf8Ldf cfPsf] 
cfFwLsf] k|efj g]kfn;Dd cfOk'u]sf] lyof] / o;n] g]kfnsf] lxdfnL If]qdf, 
vf;u/L cGgk"0f{ lxdfn If]qdf wghgsf] Iflt u/fPsf] lyof] .

*=$=# cltj[li6 tyf cgfj[li6sf 36gfx¿df kl/jt{g
jfo'd08nsf] tfkqmd j[l4 ePkl5 xfjfn] kfgLsf] afkm jf s0fnfO{ wfg]/ /fVg 
;Sg] Ifdtf a9\5 . To;}n] tfkqmd a9]sf] xfjfdf ;fk]lIfs cfb{|tf !))Ü jf 
lztlaGb' (dewpoint) k'Ug tfkqmd sd ePsf] xfjfsf] t'ngfdf al9 ;do 
nfU5 . kmntM kfgL kg]{ 36gfsf] aLrsf] ;dofGt/ nfdf] x'g ;S5 cyf{t\ kfgL 
gkg]{ 36gf of ;'Vvfsf] ;do nfdf] x'g ;S5 . pRr tfkqmd ePsf] xfjfdf 
kfgLsf] afkm klg al9 x'g] ePsf]n] ;f] afkm jiff{sf] ?kdf v:bf o;n] d';nwf/] 
jiff{sf] ?k lnG5 .

lrq !^M ;fwf/0f Psychrometric chart
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	 k|:t't psychrometric rf6{df -lrq !^ df_ “Y” PlS;; cyjf 7f8f] 
/]vfdf k|lt Ps s]hL ;'Vvf xfjfn] y]Sg ;Sg] kfgLsf] dfqf b]vfOPsf] 5 eg] 
“X” PlS;; cyjf t];f]{ /]vfdf xfjfsf] tfkqmd );] df b]vfOPsf] 5 . tL b'O{sf] 
aLrsf] as| /]vfx¿n] ;fk]lIfs cw{|tf -Ü_ b]vfOPsf]5 . h'g laGb'df tfkqmdsf] 
/]vf / !))Ü ;fk]lIfs cfb|{tfsf] /]vfsf] -jqm /]vf_ aLr ldng x'G5, Tof] 
laGb'sf] l;wf afFof “Y” PlS;; cyjf 7f8f] /]vfdf tt\ cj:yfdf Ps s]hL 
xfjfn] y]Sg ;Sg] kfgLsf] dfqf b]vfp5 . ;f] rf6{af6 lgDg tfnLsf agfO{ 
;+lIfKt a'emfO{ ug]{ k|of; ul/Psf] 5 . 

tflnsf @!M ljleGg tfkqmddf k|lt Ps s]hL ;'Vvf xfjfn] y]Ug ;lsg] kfgLsf] dfqf
xfjfsf] tfkqmd 

-);]_
Ps s]hL xfjfn] wfGg ;Sg] kfgLsf] 
dfqf -s]=hL= k|lt s]=hL= ;'Vvf xfjf_

k|lt %);] j[l4 xF'bf xfjfsf] Ifdtfdf 
j[l4 -s]=hL= k|lt s]=hL= ;'Vvf xfjf_

!) )=))*

!% )=)!! )=))#

@) )=)!% )=))$

@% )=)@) )=))%

#) )=)@& )=))&

#% )=)#& )=)!)

	 tfnLsf @! df xfjfsf] tfkqmd !)) ;] x'+bf k|lt s]=hL= xfjfn] em08} 
)=))* s]=hL= kfgLsf] afkm jf s0f wfGg ;Sg] Ifdtf b]vfp5 eg] !%) ;] 
x'+bf ;f] Ifdtf )=)!! s]=hL= k|lt s]=hL= xfjf x'G5 . oxfF xfjfsf] tfkqmd %) 
;] a9\bf o;sf] kfgL wfGg ;Sg] Ifdtf )=))# s]=hL= n] j[l4 ePsf] b]vfp5 . 
ha xfjfsf] tfkqmd @)) ;] x'G5 ;f] Ifdtf )=))$ s]= hL= x'G5 . o;/L 
jfo'd08nsf] tfkqmd a9\b} hfFbf k|lt s]hL xfjfn] kfgLsf] afkm wfGg ;Sg] 
Ifdtf klg a9\b} hfg] ePsf]n] ;fk]lIfs cfb{|tf !))Ü k'Ug l9nf] x'G5 / ha 
lztlaGb' -!))Ü cfb{|tf_ df k'uL jiff{ x'g yfN5 ta xfjfdf kfgLsf] dfqf w]/} 
ePsf]n] d';nwf/] jiff{ x'g yfN5 . jt{dfg hnjfo' kl/jt{gsf] cj:yf klg 
jfo'd08nsf] tfkqmd j[l4 x'b} uPsf]n] ;'Vvfsf] cjlw nlDag] / jiff{ x'bf 
d';Nwf/] jiff{ x'g] k|j[lQdf j[l4 x'g' :jeflas xf] / jfo'd08nsf] tfkqmdsf] 
j[l4;Fu} o:tf] 36gfqmd j[l4 x'b} hfg] klg lglZrt 5 . To:tf] uxg jiff{n] af9L 
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/ klx/f]sf] 36gfdf j[l4 u/fpFb5 . ;'Vvf ;dosf] cGt/fnsf] cjlw klg a9\b} 
hfG5 / slxn]sfxLF dlxgf}+ lbg klg ;'Vvf jf v8]/L x'g ;S5 .

*=$=$ s'lx/f] tyf afbn nfUg] 36gfdf kl/jt{g
	 xfjfdf t}l//x]sf] kfgL jf a/kmsf] /fz jf y'k|f] jf em'08 g} afbn xf] . 
xfjfsf] ;fk]lIfs cfb|tf !))Ü k'u]kl5 xfjfdf ePsf] kfgLsf] afkm ;—;fgf 
kfgLsf] s0f jf a/kmdf kl/0ft x'G5 h;n] ubf{ xfjfsf] kf/blz{tf jf b[Zotf 
(visibility) sd x'G5 . o:tf] cj:yf hldgsf] ;txdf eof] eg] s'lx/f] elgG5 / 
dfly cfsfzdf eof] eg] afbn elgG5 . cln Gofgf] xfjfdf kfgLsf] afkm ylkb} 
uPdf jf xfjf lrl;b} uPdf xfjfsf] ;fk]lIfs cfb|tf !))Ü k'U5 / xfjfdf 
ePsf] kfgLsf] afkm ;fgf ;fgf kfgLsf] s0f jf a/kmdf kl/0ft x'G5 h;n] 
xfjfsf] kf/blz{tf jf b[Zotf (visibility) sd u/fp5 .
	 jt{dfg hnjfo' kl/jt{gsf] sf/0f jfo'd08nsf] tfkqmd a9\b} uPsf] 
cj:yfdf :yfg ljif]z / ;do ljif]zdf b]Vb} u/]sf] s'lx/f] tyf afbn ca 
;f]lx :yfgdf, ;f]lx ;dodf gb]lvg ;S5 / klxnf gb]lvg] :yfg / ;dodf 
ca s'lx/f] jf afbn b]lvg ;S5 . o:tf] kl/jt{gsf] ax'cfolds c;/x¿ kg{ 
;S5g\ h:t} xfjfO{hxfh p8fgdf, ;txdf u'8\g] /]n uf8Ldf, afnL la?jf jf 
kz'k+IfLdf nfUg] /f]u jf ls/f jf zLt tyf jiff{ x'g] k|s[of, cflbdf c;/x¿ kg{ 
;S5g\ h;sf] cGo a[xt k|efjx¿ x'G5g\ .

*=%	 hnjfo' kl/jt{gsf] k|fs[lts k|0ffnLdf c;/
	 hnjfo' kl/jt{gsf] c;/ k|fs[lts >f]tx¿ h:t} kfgL, af]6la?jf, 
hLjhGt' tyf ljleGg k|fs[lts k|0ffnLx¿df kb{5 . oL k|fs[lts k|0ffnLdf kg]{ 
c;/nfO{ oxfF ;+lIfKt hfgsf/L u/fpg] k|of; ul/Psf] 5 .

*=%=! hne08f/ tyf hn>f]tdf c;/
	 hne08f/ jf hn>f]t eGgfn] lxp, lxdglb, vf]nf, tfn, kf]v/L, l;d;f/, 
;d'Gb|, e'ldut kfgL, cflbnfO{ hgfpb5 . hnjfo' kl/jt{gn] oL hne08f/ 
jf hn>f]tdf k|ToIf c;/ k'¥ofpFb5 . tfkqmd j[l4n] ubf{ w|'jLo tyf pRr 
kxf8L e"efux¿ h:t} Plzofsf] lxdfn, blIf0f cd]l/sfsf] PG8Lh, o"/f]ksf] 
cfNK;, cflbdf cjl:yt lxpF tyf lxdgbL klUnPsf] 5 . To;sf] bf]>f] r/0fsf] 
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c;/ rflx tL lxpF tyf lxdgbLaf6 aUg] kfgLsf] dfqf, u'0f / ;dodf km/s 
cfPsf] 5 . tfkqmd j[l4 ePkl5 lxpF ylkg] eGbf klUnP/ hfg] b/ a9L x'gfn] 
;'?sf jif{x¿df vf]nfdf kfgLsf] dfqf a9\g] j}1flgsx¿sf] egfO{ 5 . udL{ Ct' 
l56f] ;'? x'g] ePsf]n] lxpF tyf lxdgbLaf6 aUg] vf]nfx¿ klg l56f] a9\g] / 
l9nf];Dd /xg] u5{ . t/ ha lxpF / lxdgbLsf] dfqf sdL x'b} hfG5, To;kl5 
vf]nfdf kfgLsf] dfqf klg sd x'b} hfG5 . ;fy} lxpF ePsf kxf8sf] km]bLdf 
lg:sg] kfgLsf] d"nx¿ klg ;'S5g\ h;n] ubf{ To:tf kfgLsf] >f]tdf cf>[t 
ufpF, a:tL tyf ;d"bfonfO{ vfg] kfgL tyf l;+rfO{ kfgLsf] cefj x'G5 . o;n] 
To; If]qsf] af]6la?jf / To;df cf>[t hLjhGt'nfO{ klg gs/fTds c;/ 
kfb{5 . Ps cWoogn] u+uf gbLsf] lz/fgdf lxpF kUn]/ cfpg] kfgLsf] dfqf 
PsfO{;f}+ ztfAbLsf] klxnf] bzsx¿df a9\g] / bf]>f] v08sf] bzsx¿df 36\b} 
hfg] b]vfOPsf] lyof] (Rees et.al, 2004) . of] lxpF klUng], kfgLsf] afxj a9\g] / 
36\g] k|s[of vf]nf jf :yfg ljif]z / ;do -jif{_ df klg e/ k5{ . s'g} vf]nfdf 
lxpF kUn]/ kfgL a9\b} uPsf] x'g ;S5 eg] ;f]lx ;dodf s'g}df ;'Sb} uPsf] 
cj:yfdf k'Ug klg ;S5 / s'g}df klUng] k|s[of ;'? gePsf] klg x'g ;Sb5 . 
To:t} Pp6} vf]nfdf klg Ct' cg';f/ km/s x'g ;S5 . ToxL vf]nfdf lxpFb 
Ct'df kfgL a9\g] / jiff{ Ct'df kfgL 36\g] cyjf lak/Lt x'g ;S5 . h'g glbsf] 
kfgL clws dfqfdf lxpF tyf lxdgbLsf] ungaf6 k|fKt x'G5, tL gbLx¿nfO{ 
hnjfo' kl/jt{gn] clws c;/ kfg{ ;Sg] cj:yf /xG5 .
	 kfgLsf] >f]tdf kl/d0ffTds dfq geO{ u'0ffTds c;/ klg k'Ub5 . 
lxdfnsf k]mbLdf lxpF tyf lxdgbL klUnb} uPkl5 hldg jf df6f] aflx/ v'nf 
lg:sG5, ;fy} hldg leqsf] lxpF (permafrost) kUn]kl5 lxdfnL e]udf lxpF 
ePsf] 7fpFdf hldg efl;g] / klx/f] hfg] k|s[ofdf j[l4 x'G5 . o;n] ubf{ kfgLdf 
df6f], afn'jf, lu§L, cflbsf] dfqf a9\g uO{ kfgLsf] wldnf]kgdf j[l4 x'G5 / 
To:tf vf]nfx¿df afn'jf, u]u/ cflb hDg uO{ vf]nf lsgf/sf] a:tL tyf 
s[life"dLnfO{ gf]S;fg x'g] u/L af9Lx¿ cfO/xg ;S5 (IPCC, 2014d) . udL{sf] 
cjlw a9];Fu} of] wldnf]kgsf] ;do klg l56f] ;'? x'g] / l9nf];Dd /xg uO{ 
wldnf] kfgLsf] cjlw klg nlDaG5 .
	 jfo'd08nsf] tfkqmd a9\b} uPkl5 ;dtfkqmd /]vfsf] (isothermal line) 
prfO{ tyf cIff+z klg ;5{ . pbfx/0fsf]nflu g]kfnsf] ;Gbe{df t/fO{sf] ^) 
b]lv @)) ld6/sf] prfO{df x'g] tfkqmd cf};tdf Ps l8u|L tfkqmd a9]df @)) 
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ld6/eGbf dfly ;5{ cyf{t\ t/fO{df -^) b]lv @)) ld6/sf] prfO{_ x'g] cf};t 
tfkqmd @^) b]lv $)) ld sf] prfO{df r9\b5 . To:t} g]kfnsf] :yfoL lxd 
/]vf %,))) ld= df x'g] tfkqmd klg dfly ;5{ h;sf] sf/0f To; prfO{df 
x'g] lxpF tyf lxdtfnx¿ klUnG5g\ / lxd/]vf klg ;f] eGbf dflyNnf] prfO{df 
;5{, prfO{df ePsf] lxp klg klUnG5 / lxdfndf ePsf] lxpFsf] dfqf 36\g] / 
lxpF kUn]/ aUg] gbLsf] axfjdf kl/jt{g / larng cfpF5 . lxd/]vf dflyNnf] 
prfO{df ;b}{ uPkl5 lxpFsf] ulx/fO{ klg kftlnb} uO{ ;l~rt lxd e08f/0fdf 
sdL eP/ hfg] j}1flgsx¿n] k|ltj]bg ub}{ cfPsf 5g\ .
	 To:t} cIff+zsf] lx;fan] klg w|'jLo If]qdf tfkqmd a9\b} hfG5 h;sf] 
sf/0f To; If]qdf /x]sf] afx|df;] lxpF klg klUnG5 / ;f] :yfgsf] lxpFsf] /fz 
-mass_ / To;n] cf]u6\g] If]qkmn 36\b} hfG5 .
	 jiff{sf] k|j[lQdf kl/jt{g cfPkl5 hldgaf6 lg:sg] kfgLsf] d"ndf klg 
c;/ k5{ . hnjfo' kl/jt{gsf] sf/0f ef/L jiff{sf] 36gfdf j[l4 x'Fbf ;f]lx b/df 
cfsfzsf] kfgL hldgn] ;f]:g ;Sb}g / w]/}h;f] kfgL en / af9L eP/ ;txaf6} 
au]/ hfG5 . csf]{lt/ ;'Vvf cyjf kfgL gkg]{ cjlw nfdf] ePkl5 hldg nfdf] 
;dosf]nflu ;'Vvf /xG5 . oL b'a}sf] sf/0f e"ldut kfgLsf] ;l~rltdf sdL 
cfpF5 h'g aif}{el/ d"nsf] ¿kdf lgl:sG5 . kmn:j?k kfgLsf] d"nx¿ ;'s]/ 
hfg] ;Dejgf /xG5 / o:tf 36gfx¿ eO/x]sf klg 5g\ .
	 e"ldut hn>f]tsf] tx klg ulxl/b} hfg ;Sg] ;Defjgf /xG5 / ;f] 
kfgL k|fKt ug{ O{gf/ jf kDksf kfO{kx¿ cem ulx/f] vGg jf uf8\g' kg]{ cj:yf 
x'G5 / kfgL lgsfNg yk ldx]gt jf kDk rnfpg yk ljB't vr{ ug{' kb{5 . 
ljifd cj:yfdf e"ldut kfgL g} ;'s]/ hfg klg ;S5 . of] clws k|of]un] klg 
x'g ;Sb5 . t/ clws k|of]u x'g] / hldgdf yf]/} kfgL ;f]l;g] cj:yf ePkl5 
e"ldut kfgLsf] >f]t b|'tultdf x|f; xF'b} cyjf 36\b} hfG5 .
	 hn >f]t tyf hne08f/df hnjfo' kl/jt{gsf] c;/sf] csf]{ dxTjk"0f{ 
If]q rfxLF l;d;f/ If]q xf] . jfo'sf] tfkqmd j[l4n] ubf{ tfntn}of tyf 
kf]v/Lx¿df hd]/ /x]sf] kfgLaf6 al9 jfliks/0f x'G5 eg] csf]{lt/ oL kfgLsf 
e08f/x¿df ylkg] >f]tx¿ ;'Sb} hfFbf Psflt/ ltgdf ePsf] kfgLsf] dfqf 
36\5 eg] csf]{lt/ To:tf >f]tx¿sf] ;ª\Vof g} 36\5 cyf{t\ ePsf] tfnx¿ ;'Sb} 
hfFbf tfnx¿sf] ;ª\Vof g} 36\5 . c;/sf] csf]{ kIf eg]sf] tL l;d;f/ If]qdf 
hfg] kfgLdf afn'jf, df6f], lu§L cflbsf] ld>0f klg a9\g] ePsf]n] To:tf tfn 
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tn}ofx¿ rfF8} g} k'l/P/ nf]k x'G5g eg] kfgLsf] tfkqmd a9\g] / To;df ePsf] 
nj0f jf 3'lnP/ /xg] tTjx¿sf] cg'kftdf klg kl/jt{g cfO{ To:tf l;d;f/ 
If]qdf /xg] hLj tyf jg:klt -h}ljs ljljwtf_ df klg gs/fTds c;/ kg{ 
uO{ nf]k tyf lj:yflkt x'G5g\ .
	 o;/L hnjfo' kl/jt{gsf] c;/n] ubf{ vfg]kfgL, hnljB't, l;FrfO{ 
tyf dflg;, kz'k+IfL / jg:kltnfO{ b}lgs cfjZos kfgLsf] >f]t sd x'g] / 
kfgLsf] u'0fdf x|f; cfpg] cj:yf x'G5 . g]kfnsf] ;Gbe{df hnjfo' kl/jt{gn] 
hnljB'tdf kg]{ c;/nfO{ cf+sng ubf{ xnsf] cj:yfdf ufx|:t pTkfbgsf] 
jflif{s s/La )=!Ü n] c;/ x'g] / clt ljifd kl/l:yltdf of] c;/ )=*Ü ;Dd 
k'Ug] Ps cWoogn] b]vfPsf] 5 (IDS-Nepal, PAC and G-CAP. 2014) .

*=%=@ ;d'b|L kfl/l:ylto k|0ffnLdf c;/ / ;d'b|L ;tx a9\g] jf psfl;g]
	 hnjfo' kl/jt{gsf] sf/0f ;d'b|L kfgLsf] kl/df0fdf b'O{ sf]0faf6 c;/ 
k5{ . klxnf] ljZj tfkdfg j[l4n] ubf{ ;d'b|sf] tfkqmd klg a9\5 . jfo'd08ndf 
ePsf] tfk, k[YjLsf] ;txdf ePsf] kfgL tyf hldg;Fu ;f6f;f6 x'G5 . ;d'b|L 
kfgLn] l;wf ;f}o{ ljls/0faf6 klg tfk k|fKt ub{5 . o;n] ubf{ ;d'b|L kfgLsf] 
tfkqmddf j[l4 x'G5 . kfgLsf] tfkqmd a9]kl5 o;sf] cfotg a9\5 . bf]>f] 
lxdfnL tyf w|'jLo If]qdf /x]sf] lxpF kUn]/ ;d'b|df ylkPkl5 ;d'b|L kfgLsf] 
dfqf jf cfoftgdf j[l4 x'G5 . oL b'a}sf] sf/0f ;d'b|L ;txsf] prfO{ p7\5 . 
;d'b|L ;txsf] prfO{sf] j[l4n] ubf{ ;d'b|L t6 8'afgdf k5{, ;d'b|L 5fnx¿n] 
tl6o If]qsf] w]/} If]qkmndf c;/ u5{ / To; If]qsf] cfly{s tyf hghLjgdf 
gs/fTds c;/ kfb{5 . k|ltj]bg cg';f/ ;g\ !()! — @)!) ;Dd ;d'b|L ;tx 
sf] cf};t prfO{ @)!=( ldld j[l4 ePsf] 5 . of] eg]sf] cf};t !=&# ldld k|lt 
jif{sf] j[l4 xf] (Fox-Kemper et. al. 2021) .
	 cfO{lkl;l; sf] @)@! sf] k|ltj]bgdf lgDg ;dodf lgDg ultdf ;d'b|sf] 
;tx a9]sf] k|:t't ul/Psf] 5 .
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tflnsf @@M ;g !()! b]lv ;d'b|L ;txsf] prfO{df ePsf] j[l4

;dofjlw -;g df_
o; cjlwdf s"n ;d'b|L] ;txsf] 

prfO{  a9]sf] -ldld_
o; cjlwsf] k|lt jif{

j[l4 b/ -ldld_

!()! b]lv !(() ;Dd !@)=! !=#%

!(&! b]lv @)!* ;Dd !)(=^ @=##

!((# b]lv @)!* ;Dd *!=@ #=@%

@))^ b[lv @)!* ;Dd $#=# #=^(

!()! b]lv @)!* ;Dd @)!=( !=&#

>f]tM Fox-Kemper et. al. 2021

	 tflnsf @@ af6 s] b]lvG5 eg] ;g !()! sf] ;'?sf] bzsx¿df ;d'b|L 
;tx a9\g] ult jf qmd sd lyof], t/ kl5Nnf bzsx¿df ;f] ultdf j[l4 x'b} 
uPsf] 5 . To:t} ;g @))) sf] klxnf] bzsd} of] ult cem a9]sf] b]lvPsf] 
5 .
	 ljleGg df]8]nx¿ -cWoog gd"gfx¿_ k|of]u u/]/ cfO{lkl;l;n] eljiodf 
j[l4 x'g] ;d'b|L ;txsf] ;Defljt kl/b[Zox¿sf] k|If]k0f u/]sf] 5 . Ps k|If]k0f 
ljlwcg';f/ cfpFbf] ;g @)#) ;Dd )=)( b]lv )=! ld, @)%) ;Dd )=!* 
b]lv )=@# ld, @)() ;Dd )=#% b]lv )=^# / @!)) ;Dd )=#* b]lv )=&& ld 
;d'b|L ;tx j[l4 x'g] kl/b[Zo b]lvPsf] 5 (Fox-Kemper et.al. 2021) . o;af6 
;d'b|L t6sf zx/ a:tLx¿df 8'afg x'g] / ;d'b|L 5fnsf] ;d:of / o;sf] 
cfj[lQ klg a9\\b} hfg] cg'dfg ul/Psf] 5  .
	 ;d'b|L kfgLsf] tfkqmddf j[l4 ePkl5 kfgLsf] nj0f 3'ng Ifdtfdf 
klg j[l4 x'G5 . kfgLdf 3'n]/ /x]sf UofF; tyf nj0fsf] cg'kftdf kljt{g 
cfp5 . To;sf] kmn:j?k ;d'b|L kfgLsf] u'0f:t/df kl/jt{g cfp5 / ;d'b|df 
pkl:yt hLjhGt' tyf jg:kltnfO{ c;/ k5{ . ltgLx¿sf] k|hgg\, pTkfbg 
tyf pTkfbsTjdf c;/ kg{ hfG5 . ;d'b|L jftfj/0fdf kl/jt{g cfPkl5 
ToxfFsf] kfl/l:ylto k|0ffnLdf klg kl/jt{g cfpg] ePsf]n] sltko ;d'b|L hLj 
tyf jg:ktLx¿ cl:tTjsf] ;+s6df k'U5g\ .
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*=%=# jg:kltsf] kfn'jf knfpg], km'Ng] tyf kmNg] ;dodf c;/
	 jg:kltsf] kfn'jf knfpg], km'Ng] tyf kmNg] k|s[odf jftfj/0fsf] tfkqmd 
tyf ;f}o{ k|sfzsf] cjlwn] e"ldsf v]Nb5 . oL k|s[of ;~rfng x'g s'g} 
jg:kltnfO{ Gofgf] rflxG5 eg] s'g}nfO{ lr;f] rflxG5, To:t} s'g}nfO{ 5f]6f] 
k|sfz lbg t s'g}nfO{ nfdf] k|sfz lbgsf] cfjZostf kb{5 . xfnsf] hnjfo' 
kl/jt{g cyf{t\ ljZjAofkL pli0fs/0fn] vf; u/L tfkqmdk|lt ;Dj]bgzLn 
jg:kltnfO{ c;/ ub{5 . jfo'd08nsf] tfkqmd j[l4 ePkl5 lr;f] tfkqmdsf] 
cfjZostf kg]{ jg:kltnfO{ lr;f] tfkqmd k'Ub}g . kmntM ltgdf km"n km'Ng] / 
kmn nfUg] k|s[of x'g kfpb}g jf ltgsf] km"n km'Ng] / kmn nfUg] k|s[ofdf larng 
cfp5 . :ofp, gf:ktL, cf?, cf?av8f, cflb lztf]i0f kmnk'mnnfO{ k"mn kmqmg 
s]lx lglZrt ;do jf 306f lr;f] -!)) ;] eGbf tn_ tfkqmdsf] cfjZostf 
kb{5 . jfo'd08nsf] tfkqmd a9]kl5 To:tf jg:kltn] ;f] Go'gtd tfkqmd 
kfpg ;Sb}gg\, kmntM km"n km'Nb}g / kmn pTkfbg ug{ ;Sb}gg\ . olb o:tf] 
kmnk"mnsf] au}rf 7"nf] If]qdf ePsf] cj:yf 5 / kmn gnfUg] ;d:of eof] eg] 
7"nf] gf]S;fg kg{ ;Sg] ;Defjgf /xG5 . pli0fs/0f -tfkqmd j[l4_ sf] sf/0f 
;flassf] ;doeGbf cufl8 g} xfjfsf] tfkqmd al9;s]sf] x'bf Gofgf] tfkqmd 
rflxg] jg:kltdf ;flassf] ;doeGbf cufj} km"nkm'Ng] / kmn nfUg] k|s[of x'g 
;S5 jf To:tf ;dodf larng cfpg ;S5 .
	 ;flassf] :yfgdf xfjfkfgL kl/jt{g eO{ pko'Qm jftfj/0f gePkl5 
jg:kltsf k|hftLx¿ ;f] :yfgaf6 nf]k eP/ hfg] / ;f] :yfgdf cGo 
k|hftLsf]nflu pko'Qm xfjfkfgL >[hgf ePkl5 gofF k|hftLsf af]6la?jf b]vf 
kg{ ;Sb5 . vf;u/L lr;f] xfjfkfgL ePsf] :yfgdf Gofgf] ePkl5 Gofgf] 7fpsf] 
jg:klt To; :yfglt/ ;b{5 . g]kfndf klg t/fO{df kfO{g] jg:klt kxf8lt/ 
/ kxf8df kfO{g] jg:klt lxdfnlt/ ;g{;S5 . lxdfnL e]udf lxpF kUn]/ hldg 
lg:s]kl5 To; :yfgdf la?jf pd|g] / agsf] If]q dflydfly ;/]sf] kfOPsf] 5 . 
o;af6 tNnf] e]usf] jg:klt dfly ;b}{ hfg] / ;a}eGbf dfly prfO{df kfOg] 
jg:kltsf] nflu To; :yfgeGbf cemdfly hfg] 7fp gxF'bf la:tf/} nf]k eP/ 
hfg ;Sg] ;Defjgf /xG5 .
	 la?jf / hLjx¿df tfkqmd j[l4sf] sf/0f prfO{lt/ ;b}{ uPklg, ;f] 
gofF :yfgdf cGo pko'Qm jftfj/0fLo kl/l:ylt ljBdfg 5}g eg] ltgLx¿ 
To:tf gofF :yfgdf k|lt:yfkg cyjf afFRg ;Sb}gg\ . tfkqmd pko'Qm eP 
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klg cfjZos df6f]sf] lr:ofg, jf df6f]df x'g' kg]{ tTjx¿ ePg eg] la?jf / 
hLjx¿ afFRg ;Sb}gg\ / nf]k eP/ hfg ;S5g\ .

*=%=$ hLjx¿sf] a;fOF ;/fO tyf k|hggdf c;/
	 jg:kltsf] kfn'jf nfUg], km"n km'Ng] tyf kmn nfUg] ;dodf kl/jt{g 
cfPkl5 To;df lge{/ x'g] r/fr'?ËL tyf hLjhGt'sf] s[ofsnfkdf klg kl/jt{g 
cfpg ;S5 . ltgsf] a;fOF ;/fO / k|hggsf] ;dodf kl/jt{g cfpg ;S5 . 
s'g} 7fpFdf, s'g} vf; ;dodf b]lvg] vf; hLj ;f]lx :yfgdf ;f]lx ldltdf 
gb]vL km/s ldltdf b]lvg ;S5, cyjf b]lv/x]sf] / kfO/x]sf] r/fr'?ËL tyf 
hLj hGt' ;f] :yfgaf6 x/fP/ hfg] / gofF r/fr'?ËL tyf hLjhGt' ;f] :yfgdf 
cfpg ;Sg] ;Defjgf /xG5 . s'g} vf; :yfgdf cfO/fVg] jf uO/fVg] r/f jf 
hLjhGt' ;f] :yfgsf] hnjfo' kl/jt{g ePkl5 p;sf]nflu k|lts"n x'G5 / hfg 
jf cfpg aGb x'G5 . p;n] :yfg kl/jt{g u5{ / gofF :yfgdf hxfF hnjfo' 
cg's"n x'G5 ;f] :yfgdf tL r/f jf hGt' ;f] :yfgsf]nflu gofF r/f jf hGt'sf] 
?kdf b]lvg yfN5g\ .
	 lr;f] :yfgdf Gofgf] x'b} uPkl5 jg:klt h:t} r/fr'?ËL tyf hLj 
klg Gofgf] :yfgaf6 To; tkm{ ;b{} hfG5g\ . g]kfnsf] ;Gbe{df tNnf] e]udf 
kfOg] hLjhGt' dfly kxf8lt/ / kxf8sf] hLjhGt' lxdfnlt/ ;b}{ hfg ;S5 . 
;a}eGbf dfly lxdfnL e]udf cjl:yt hLjhGt' ;f] :yfgeGbf cem dfly ;g]{ 
7fp gx'g] / al;/x]sf] :yfgdf tfkqmdsf] j[l4sf sf/0f a:g g;Sg] cj:yfn] 
ubf{ nf]k eP/ hfg] ;Defjgf /xG5 .
	 ;'Id hLjx¿ h:t} hLjf0f' (bacteria) / laiff0f' (virus) / ;fgf jg:klt 
tyf hLjx¿ hnjfo' kl/jt{gk|lt clt ;Dj]bgzLn x'G5g\ / ltgLx¿nfO{ al9 
/ l56f] c;/ / k|efj kfg{ ;S5g\ .

*=^	 hnjfo' kl/jt{gsf] dfgjLo k|0ffnLdf c;/
	 k|fs[lts k|0ffnLdf hnjfo' kl/jt{gsf]] c;/ k/]kl5 To;n] cGttf]uTj 
dfgjLo k|0ffnLdf c;/ kfb{5 . dfgjLo k|0ffnLdf ljz]if u/L lasf; lgdf{0fsf] 
ultljlw tyf k|ToIf dfgj z/L/df b]lvg] c;/nfO{ oxfF ;+lIfKt k|:t't ug{ 
sf]lz; ul/Psf] 5 .
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*=^=! ef}lts ;+/rgfdf c;/
	 ef}lts ;+/rgf eGgfn] af6f], k"n, 9n, s"nf], gx/, 3/, dlGb/, u'Daf, 
vfg]kfgL, ljBfno, cflb dfgj lgld{t ;+/rgfnfO{ hgfpb5 . vf; u/L af9L 
/ klx/f]sf] 36gfdf j[l4 ePkl5 oL ;+/rgfx¿sf] Iflt tyf gf]S;fgLdf j[l4 
x'G5 . ef}lts ?kdf Iflt k'¥ofpg'sf] ;fy} logLx¿sf] u'0ffTds Ifdtfdf k|lts"n 
c;/ kb{5 . h:t} o:tf ;+/rgfx¿ sdhf]/ eO{ ltgsf] cfo' sd x'g], 9n, 
s"nf], gx/ tyf vfg]kfgL h:tf ;+/rgfdf afn'jf, df6f] h:tf kbfy{x¿ y'k|L 
ltgsf] Ifdtfdf x|f; cfpg] / ltgaf6 kfpg] ;]jfsf] u'0fdf x|f; cfpg], cflb 
gs/fTds c;/x¿ kb{5 . tfkqmd j[l4n] ubf{ o:tf ;+/rgfx¿sf] cfotgdf 
la:tf/ x'g] / v'lDrg] (expansion and contraction) k|s[ofn] ubf{ ltgsf] cfo' 
5f]l6g], h:tf gs/fTds c;/x¿ kb{5 .
	 sdhf]/ 3/x¿nfO{ xfjfx'/Ln] Iflt ug]{ / lxdfnL e]udf lxpFsf] ;§f kfgL 
kg]{ 36gf a9\b} uPkl5 To; If]qsf] df6f]n] ag]sf 3/ tyf u'Dafx¿df al9 Iflt 
x'g] ub{5 .
	 hnjfo'hGo k|sf]kaf6 x'g] lakbsf] 36gfx¿ klg a9\b} uPsf] cj:yf 
5 . Ps cWoog cg';f/ kfgLhGo lakbaf6 dfq g]kfnsf] jflif{s s"n u|fXo:t 
pTkfbgsf] !=%Ü gf]S;fg x'g] u5{ / clt ljifd af9L cfPsf] l:yltdf o:tf] 
gf]S;fgL s"n u|fXo:t pTkfbgsf] %Ü ;Dd k'Ub5 (IDS-Nepal, PAC and G-CAP. 
2014) .

*=^=@ s[lif tyf kz' kfngdf c;/
	 hnjfo' kl/jt{gn] jg:klt tyf hLjhGt'df c;/ kg]{ ljifodf o;eGbf 
cufl8sf] v08df 5nkmn ul/;lsPsf] 5 . s[lif / kz'k+IfL klg log} jg:klt 
tyf hLjhGt'sf] c+u ePsf]n] ltgdf klg k|ToIf tyf k/f]If c;/ kb{5 . 
cGgafnL, t/sf/L tyf kmnkm"nnfO{ jiff{t tyf tfkqmddf cfpg] kl/jt{gaf6 
ltgsf] zf/Ll/s ultljlwdf c;/ kfb{5 . cl3Nnf] kl/R5]bdf elg;lsPsf] 5 
ls tfkqmdk|lt ;Dj]bgzLn la?jf tyf kz'k+IfLsf] km"nkm'Ng], kmn nfUg] tyf 
a;fO{ ;g]{ h:tf s[ofsnfkdf c;/ kb{5 . To:t} hnjfo'df kl/jt{g ePkl5 
/f]uls/fsf] 36gfx¿df j[l4 eO{ afnLgfnLsf] pTkfbg tyf pTkfbsTjdf 
gs/fTds c;/ kb{} uPsf] 5 . s]lx jif{ otf g]kfndf cl;gf, xfjfx'/L tyf 
lxdkftsf] 36gfdf klg kl/jt{g cfPsf]n] To;n] s[lif pTkfbg tyf pTkfbsTjdf 
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c;/ kfl//x]sf] 5 . v8]/Lsf] 36gfx¿ k'g/fj[lQ xF'bf s[lif pTkfbgdf gs/fTds 
c;/x¿ kl//x]sf] 5 . ljifd hnjfo'sf] cj:yf >[hgf ePsf] cj:yfdf s[lifdf 
k|ToIf k|efj kbf{ /fl6«o u|fXo:t pTkfbgsf] em08} !=(Ü ;Dd gf]S;fg k/]sf] 
b]lvPsf]5 . eljiodf of] k|efj jflif{s /fl6«o u|fXo:t pTkfbgsf] em08} )=*Ü 
x'g ;Sg] cWoogn] b]vfPsf] 5 (IDS-Nepal, PAC and G-CAP. 2014) .
	 hnjfo' kl/jt{gaf6 3fF; pTkfbgdf c;/ kg]{ / /f]u tyf k/hLjLsf] 
k|sf]kdf j[l4 ePkl5 kz'kfngdf klg gs/fTds c;/ kg{ hfG5 . tfkqmd 
j[l4 ePkl5 ;'Id hLj tyf ls/f km6\ofª\u|fx¿ al9 ;s[o x'G5g\ / ltgLx¿sf] 
ultljlwdf j[l4 x'G5 . Gofgf] df};dsf] cjlw nfdf] x'g] ePsf]n] ;'Id hLj tyf 
ls/f km6\ofª\u|fx¿sf] ;s[otf klg nfdf] ;do;Dd eO/xG5 . o;af6 afnL, 
3fF; tyf kz'k+IfLdf /f]u tyf k/hLjLx¿sf] k|sf]k a9\5g\ h;n] pTkfbgdf 
gsf/fTds c;/ kfb{5 . lr;f] :yfgdf Gofgf] ePkl5 Gofgf] :yfgdf kfOg] 
gfDn] tyf ljleGg k/hLjLx¿ klg To; :yfglt/ ;b{} uO{ kz'x¿df /f]u tyf 
k/hLjLsf] k|sf]kx¿df j[l4 x'g] cj:yf cfp5 . jflif{s udL{ lbg tyf udL{ 
/ftsf] ;ª\Vofdf j[l4 ePkl5 /f]uhGo ls6f0f'x¿sf] ultljlw klg j[l4 x'G5 
h;sf] sf/0f kz'k+IfLdf /f]usf] k|sf]kdf j[l4 x'G5 . tfkqmd j[l4n] kz'k+IfLsf] 
zf/Ll/s ultljlw (physiology) df c;/ kf5{ h;n] ubf{ ltgsf] pTkfbg tyf 
pTkfbsTjdf gs/fTds k|efj kg{ hfG5 . kz'x¿sf] zf/Ll/s ultljlwdf c;/ 
k/];Fu} ltgnfO{ kfgL tyf kf]if0ftTjsf] clws cfjZos kg{ ;S5 / ;f] sf] 
cefjdf zf/Ll/s ultljlwdf tgfj j[l4 eO{ pTkfbgdf x|f; cfpg ;S5 . 
jftfj/0fnfO{ ;xh agfpg ls;fg tyf Joj;foLnfO{ yk ldlxgt tyf vr{sf] 
ef/ kb{5 .
	 xfn}sf jif{x¿df clws lxdkft tyf lxpF klx/f]n] ubf{ g]kfnsf] lxdfnL 
If]qdf kz'x¿ d/]sf] 36gfx¿ klg a]xf]l/b} cfPsf] 5 .
	 hnjfo' kl/jt{gsf] s[lifdf s]lx ;s/fTds c;/x¿sf] ;Defjgf klg 
5g\ . lr;f] If]qdf Gofgf] a9]kl5 v]tLkftL ug{;Sg] ;Defjgf /xG5, o;n] ubf{ 
s[lif If]q tyf s[lif pTkfbg a9fpg ;lsg] ;Defjgf /xG5 . tfkqmd j[l4n] ubf{ 
af]6la?jfsf] j[l4 klg l56f]l56f] x'g] ePsf]n] / Gofgf] jf udL{ cjlw klg a9\g] 
ePsf]n] jif{df Pp6f afnLsf] pTkfbg lnO/x]sf] If]qdf PseGbf al9 afnLsf] 
pTkfbg lng;lsg] ;Defjgf x'G5 h;n] ubf{ s[lif pTkfbgdf j[l4 NofpFb5 .
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*=^=# ko{6gdf c;/
	 g]kfnsf] ko{6g k|s[lt, ;+:s[lt / Ct'df cfwfl/t ko{6g xf] . o:tf] 
ko{6gnfO{ hnjfo'df cfpg] kl/jt{gn] pNn]Vo c;/ kfb{5 . xfjfx'/L rNg], 
afbn tyf s'lx/f] aGg] k|s[ofdf kl/jt{g cfPkl5 To;n] xfjfO{ oftfoftdf c;/ 
u5{ / b'3{6gfx¿ a9\g ;Sg] ;Defjgf x'G5 cyjf oftfoft tyf p8fgx¿ /2 
x'g] ;ª\Vofdf j[l4 x'G5, h;n] ko{6ssf] e|d0f / ck]Iffdf c;/ kfb{5, ko{6ssf] 
;ª\Vofdf x|f; NofpF5 / Aoj;fodf nfUg]x¿sf] gf]S;fgL a9fpFb5 . To:t} ;tx 
oftfoftsf] ;+/rgfx¿df af9Lklx/f]n] lauf/ ug]{ / eTsfpg], a]df};dL xfjfx'/L, 
jiff{, lxdkft, cflbsf] j[l4n] ubf{ ko{6ssf] lxF88'n tyf b[iofjnf]sgdf cj/f]w 
Nofpg] sfd ub{5 .
	 jfo'd08nsf] tfkqmd a9\b} uPkl5 lxdfnsf] lxpF klUng], lxdfndf 
lxpFeGbf sfnf] 9'ª\uf clws b]lvg] / lxdfnsf] ;f}Gbo{ / cfsif{0fdf x|f; 
cfpg] k|s[ofn] ubf{ ko{6sn] k"0f{ ;Gt'li6 lng ;Sg] cj:yf /xb}g . ko{6snfO{ 
nf]Eofpg] cGo k|fs[lts cfsif{0f h:t} af]6la?jfsf] km"n km'Ng] jf aGohGt'sf] 
Aojxf/df kl/jt{g cfO{ ko{6ssf] ck]Iff cg';f/ gx'g ;S5 . ko{6ssf]nflu 
a9\bf] cfsif{0fdf /x]sf] ;fxl;s hn ofqf dfgj ultljlw tyf hnjfo'sf] 
kl/jt{gsf] c;/n] ubf{ gbLx¿ wldlng], b'lift tyf k|b'lift eO{ o; If]qsf] 
ko{6gdf gs/fTds c;/ klg kl//x]sf5g\ .
	 ko{6ssf] csf]{ cfsif{0f eg]sf] ;f+:s[lts tyf wfld{s :ynx¿ x'g\ . 
lxpFsf] ;f6f] kfgL kg{ yfn]kl5 lxdfnL e]usf df6f]n] ag]sf u'Daf tyf 3/x¿ 
elTsg] hf]lvddf 5g\, h'g To; If]qsf] cfkif{0f x'g\ . cGo wfld{s tyf ;f+:s[lts 
;+/rgf tyf ultljlwx¿df klg hnjfo' kl/jt{gsf] plt g} gs/fTds c;/sf] 
;Defjgf 5 h;sf] sf/0f ko{6sLo ultljlwdf gs/fTds c;/ kg{ ;S5 .
	 g]kfndf d'Vo b'O{j6f ko{6g Ct' 5g\, a;Gt Ct' / z/b Ct' . To;df 
klg z/b Ct'df cln al9 lab]zL ko{6s cfpF5g\ . t/ laut s]lx jif{otf 
dg\;"gL jiff{ nlDaP/ ko{6gsf] ;do ;'? eO{;Sbf klg jiff{ eO/xg] k|s[lt 
b]lvPsf] 5 . o;n] ubf{ ko{6gdf s]lx c;/ k/]sf] b]lvPsf] 5 . t/ of] k|j[lQ 
c:yfoL xf] of :yfoL ;f] a'em\gnfO{ cem s]lx ;do x]g{ cfjZos 5 .
	 hnjfo' kl/jt{gsf] s]lx ;s/fTds c;/ jf k|efj ko{6g If]qdf ck]Iff 
ug{ ;lsG5 . h:t} lxpFbsf] a]nf lr;f]n] ubf{ ko{6s ;ª\Vofdf s]lx sdL 
cfp5 . t/ jfo'd08nLo tfkqmd a9]/ lxpFb] Ct' s]lx Gofgf] eof] eg] lxpFbdf 
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klg ;flassf] eGbf s]lx al9 ko{6s cfpg ;Sg] ;Defjgf /xG5 . t/ xfn 
o:tf k|sf/sf] c;/x¿ jf ;Defjgfx¿sf] af/]df Tolt cWoogx¿ ePsf] 
b]lvb}g .

*=^=$ lhljsf]kfh{gdf c;/
	 s[lif tyf u}/s[lifdf cfwfl/t hLljsf]kfh{gdf hnjfo' kl/jt{gsf] c;/ 
kb{5 . o;n] vf; u/L k|fs[lts jftfj/0fdf cfwfl/t hLljsf]kfh{g, h:t} 
s[lifnfO{ clws c;/ kf5{ . bf]>f] txdf h}ljs sRrf kbfy{df cfwfl/t pBf]u 
tyf Joj;fonfO{ c;/ kf5{ . pbfx/0fsf]nflu pv'df cwfl/t lrgL sf/vfgf, 
h'6df cfwfl/t wfuf] sf/vfgf, ;'tL{df cfwfl/t r'/f]6 sf/vfgf, pmgdf cfwfl/t 
un}rf sf/vfgf, cflb / tL sf/vfgfx¿df cfl>t dHb'/x¿sf] hLljsf]kfh{gdf 
c;/ kf5{ . To:t} b'wdf cfwfl/t blx, rLh, cflbsf] Joj;fonfO{ gs/fTds 
c;/ kb{5 . / o:tf] sRrf kbfy{af6 pTkflbt ;fdfu|Lsf] Jofkf/ tyf ;]jf 
Aoa;odf To;sf] c;/ k'Ug hfG5 . hnjfo' kl/jt{gaf6 k|ToIf c;/ gx'g] 
h:t} vlgh kbfy{ 9'+uf, lu6L, afn'jf, cflbdf cfwfl/t Joj;fox¿ tTsfn 
pNn]Vo c;/ gb]Vg ;S5, oBflk bL3{sfndf ;a} k|sf/sf] hLljsf]kfh{gsf] 
pkfox¿ s'g} g s'g} sf]0faf6 w]/} jf yf]/}, cln l56f] jf cln l9nf] c;/ k'Ub5 .
	 af9L klx/f]sf sf/0f vf]nf jf vf]nfsf] lsgf/ jf ;txdf lu§L afn'jfsf] 
dfqfdf j[l4 ePsf] 5 . o;n] Psflt/ gs/fTds c;/ kf/]sf] 5 eg] csf]{lt/ ;f] 
;+sng u/L hLljsf]kfh{g ug]{ JolQm, ;d"x jf pBf]unfO{ s]lx kmfObf k'¥ofPsf] 
5 .
	 g]kfnsf] kl/k|]Iodf b'O{ltxfO{ hg;ª\Vofsf] lhljsf]kfh{gsf] dfWod eg]sf] 
s[lif g} xf] . s[lif hnjfo' kl/jt{gk|lt clt ;Dj]bgzLn ePsf]n] o;n] clwsf+z 
g]kfnLsf] hLljsf]kfh{gdf k|ToIf c;/ kfb{5 . o:tf] c;/n] ;du|df pTkfbgdf 
x|f; NofO{ hLjg wfGg ufx|f] agfp5 . vfgf tyf a]rlavg ug{ pTkfbg ug{ 
g;s]kl5 a}slNks hLljsf]kfh{gsf] pkfox¿sf] vf]hL ug{' kg]{ afWotf x'G5 
h'g k|foM u}/s[lif h:t} ;]jf, Joj;fo, Jofkf/, jf a}b]lzs /f]huf/Ldf hfg' kg]{ 
afWotf >[hgf x'G5 . sltko cj:yfdf hnjfo' kl/jt{gsf] sf/0f tT:yfgdf 
hLljsf]kfh{g sl7g ePkl5 ;f] :yfgdf a:g s7Lg x'G5 / :yfoL ?kdf a;fO{ 
;g{' kg]{ afWotf cfp5 .
	 ;d'b|L t6df a;f]af; ug]{ ;d"bfosf]nflu ;d'b|sf] ;tx a9];Fu} vf;u/L 
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t6Lo If]qdf kfOg] df5f / ;d'b|L >f]tdf cfwfl/t Joj;fodf c;/ k5{ . ;d'b|L 
kfgLsf] tfkqmd / ;f] kfgLsf] sfa{g8fO{cS;fO{8sf] 3gTj a9]kl5 / cGo 
nj0fx¿sf] dfqfdf kl/jt{g cfPkl5, ;d'b|L lsgf/sf] df5f nufot ToxfF kfOg] 
h}ljs ljljwtfdf c;/ k5{ h;sf] sf/0f ;f]df cfwfl/t hLljsf]kfh{gdf c;/ 
k'Ug hfG5 . tfkqmd j[l4n] ubf{ hLljsf]kfh{gsf] cfwf/sf ?kdf /x]sf] sltko 
h}ljsljljwtfx¿ nf]k eP/ hfg] / cgfjZos h}ljsljljwtfsf] dfqfdf j[l4 
x'g] ub{5 . o;sf] ;aeGbf clws c;/ clt ;Dj]bgzLn >f]tx¿dfly lge{/ 
hLjg ofkg u/L/x]sf ;d"bfodfly kb{5 (Heron et al. 2017) .
	 w|'jLo If]qdf ?vsf] If]q cem w|'jlt/ ;/]sf] / clwsf+z :yfgdf lxpFn] 
9fs]sf] hldg aflx/ lg:s]sf] 5 . of] qmd hf/L /xg] / h+un tyf hldgsf] 
If]qkmn a9\b} hfg] cg'dfg ul/Psf] 5 . w|'jLo If]qdf k/]sf] c;/n] ubf{ 
cd]l/sfsf] cfn:sf /fHosf s]lx cflbjf;Lx¿nfO{ k'gaf{; ug{ afWo ePsf5g\ . 
;d'b|L lxpF kUn]sf] sf/0f hn oftfoft ;xh x'g] / hldg aflx/ lg:sg] x'bf 
:yn oftfoft klg ;xh eO{ s]lx cfly{s ultljlw a9\g ;Sg] k|If]k0f klg 
ul/Psf] 5 . t/ o;n] ubf{ To; If]qdf ljBdfg cgf}krfl/s cfly{s If]q / 
k/Dk/fut ;+:s[ltnfO{ gs/fTds c;/ kg]{ b]lvG5 (Larsen et. al, 2014) .

*=^=% pBf]u Jofkf/df c;/
	 k|fylds pTkfbg tyf ;+/rgfx¿df hnjfo' kl/jt{gn] gs/fTds c;/ 
kf/]kl5 cf}Bf]lus pTkfbg tyf To;sf] Jofkf/ Joj;fodf klg c;/ k5{ . o;n] 
9'jfgLdf klg gs/fTds c;/ kf5{ . jftfj/0fsf] tfkqmd j[l4 ePkl5 e08f/0f 
tyf zLt e08f/0fdf klg gs/fTds c;/ k/L e08f/0fsf] vr{df cgfjZos 
j[l4 x'g] ;Defjgf /xG5 . tfkqmd j[l4n] ubf{ pBf]u tyf snsf/vfgfdf sfd 
ug]{ sfdbf/x¿sf] sfo{Ifdtfdf gs/fTds c;/ kg]{ ;Defjgf /xG5 . o;sf] 
cnfjf pBf]u tyf snsf/vfgfsf] jftfj/0fnfO{ ;xh /fVg ;fwf/0f vr{df 
j[l4 x'g ;S5 .
	 s[lif, ag, kz'k+IfL tyf cGo k|fs[lts >f]tx¿df hnjfo' kl/jt{gsf] 
gs/fTds c;/n] ubf{ ltgdf lge{/ pBf]u tyf Jofkf/df u'0ffTds tyf 
kl/df0fTds gs/fTds c;/ kg{ ;Sg] ;Defjgf /xG5 .
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*=^=^ dfgj :jf:Yodf c;/
	 hnjfo' kl/jt{gn] :jf:Yosf cfwf/e"t tTjx¿ h:t} :jR5 xfjf, 
;'/lIft vfg]kfgL, kof{Kt vfgf tyf ;'/lIft af;:yfg cflbdf c;/ kfb{5 . 
hnjfo' kl/jt{gaf6 k|ToIf jf ck|ToIf ?kdf dfgj :jf:Yodf gs/fTds c;/ 
kg]{ b]lvG5 . k|ToIf ?kdf clws udL{sf sf/0f k|f0f klg hfg ;S5 eg] 
vfB pTkfbgdf kg]{ c;/, tfksf] sf/0f zf/Ll/s sfd ug]{ Ifdtfdf x|f; 
cfpg] jf ck|jf;gsf] sf/0f gofF hnjfo'df cg's"ng x'g g;Sbf :jf:Yodf 
ck|ToIf c;/ kg{ ;S5 . hnjfo'hGo 36gfx¿n] ubf{ dfgj z/L/df c+ue+u jf 
rf]6k6ssf 36gfx¿ a9\g uO{ :jf:Yodf k|lts"n c;/ kg{ ;S5 . af;:yfg 
cyjf 3/a:tLx¿ kl/jlt{t hnjfo'sf] c;/ -af9L, klx/f], cfunfuL, cflb_ 
sf sf/0f gi6 ePkl5 To;n] dfG5]sf] :jf:Yodf k|lts"n c;/ kfb{5 . dfgj 
:j:YonfO{ ljleGg sf]0faf6 hf]lvd k'Ug] b]lvG5 . o:tf] c;/x¿ b]vL ;s]sf5g\ 
/ o:tf c;/x¿ j[l4 x'b}hfg] cf+sng klg ul/Psf] 5 .
	 tfkqmd j[l4n] /f]usf hLjf0f'x¿sf] ultljlwdf klg j[l4 NofpF5 h;n] 
dfgj :j:Yodf gs/fTds c;/ NofpFb5 / h;sf] sf/0f zf/Ll/s tyf ef}lts 
sfd ug]{ Ifdtfdf x|f; cfpFb5 . hnjfo' kl/jt{gsf sf/0f ;?jf /f]ux¿ h:t} 
cf}nf], 8]ÍL, x}hf, cflbsf] ef}uf]lns tyf df};dL lat/0fdf kl/jt{g cfpg] / 
:yfg ljz]if gofF :jf:Yo ;d:ofx¿ h:t} tftf]xfjfsf] k|sf]k cflb a9\g ;S5 
h'g :yfgdf klxnf lyPg . vfg]kfgLsf] u'0f:t/df kg]{ gs/fTds c;/n] ubf{ 
;?jf/f]usf] k|sf]kdf j[l4 x'g], vfB kbfy{sf] cefjn] ubf{ s'kf]if0f x'g], cflb 
xfjfkfgL kl/jt{gn] :jf:Yodf Nofpg ;Sg] s]lx pbfx/0fx¿ x'g\ h'g yk 
hfgsf/Lsfnflu cWoog tyf cg';Gwfgsf] cfjZos 5 (FCC/SBSTA/2017/2) .

*=^=& ;fdflhs tyf ;f+:s[lts If]qdf c;/
	 hnjfo' kl/jt{gn] ;fdflhs tyf ;f+:s[lts If]qdf cGttf]uTj k|efj 
kfb{5 . ;fdflhs tyf ;f+:s[lts ultljlwx¿ 7fpF ljz]if / To; 7fpFdf kfOg] 
hnjfo', >f]t / ;fwg;Fu ufFl;Psf] x'G5 . s'g} :yfg / ToxfF kfOg] >f]t ;fwfgdf 
hnjfo' kl/jt{gsf] c;/ k/]kl5 To;n] ToxfFsf afl;Gbfsf] ;fdflhs tyf 
;f+:s[lts ultljlwdf c;/ kfb{5 . sltko k/Dk/fut ultljlwnfO{ lg/Gt/tf 
lbg ufx|f] x'G5, t sltko ultljlw cgfjZos jf lgZk|efjL aGgk'U5, h;n] ubf{ 
JolQm jf ;d"bfon] o:tf ultljlwx¿nfO{ 5f8\b} hfG5g\ / gofF kl/l:ytLdf gofF 
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ultljlwx¿ cjnDag ug{' kg]{ afWotf >[hgf x'G5 h;sf] sf/0f ;fdflhs tyf 
;f+:s[lts ultljlwdf kl/jt{g cfpb5 . pbfx/0fsf]nflu hnjfo' kl/jt{gn] 
kfgLsf] >f]t ;'s]/ ;d"bfon] a;fO{ ;g{' k¥of] eg] pgLx¿sf] k'/fgf] :yfgsf] 
l/ltlylt jf rfnrng nf]k eP/ hfG5, sf/0f gofF :yfgdf k'/fgf] :yfgdf 
ub}{ cfPsf] ultljlw ug{sf]nflu cfjZos :ynx¿, k|s[lts >f]tx¿ pknAw 
x'b}g . pgLx¿sf] hLjgofkgsf ultljlwx¿ km/s x'g] ePsf]n] cl3Nnf] :yfgdf 
c+ufNb} cfPsf] ;fdflhs tyf ;f+:s[lts ultljlwx¿ klg nf]k eP/ hfG5g\ 
/ gofF ;fdflhs ultljlw Aojxf/df NofpFb5 . hLljsf]kfh{g, h:t} v]tLkftL, 
kz'kfng cflbdf c;/ k'u]kl5 k/Dk/fut ultljlw / /xg;xgdf c;/ kb{5 .
	 s'g} :yfgdf kfOg] af]6la?jf, kmnkm"n, jgh+un, vf]nfgfnf, hLjhGt', 
r/fr'?ËL, hnjfo', cflb;Fu To; :yfgdf a:g] ;d"bfosf] l/ltlylt tyf ;+:s[lt 
ufFl;Psf] x'G5 . t/ ha hnjfo' kl/jt{gsf sf/0f oL k|fs[lts >f]tx¿df klg 
kl/jt{g cfp5, To;n] tL ;d"bfosf] l/ltlylt tyf ;+:s[ltdf klg c;/ kf5{ 
/ kl/jt{g Nofp5 .
	 hnjfo' kl/jt{gsf] c;/ ljleGg ;d"bfo / ju{df ljleGg lsl;dsf] 
/ ljleGg txdf x'G5 . vf;u/L ;dfhsf] sdhf]/ ju{nfO{ o;n] clws c;/ 
kfb{5 . afnaRrf, zf/Ll/s cZfQmtf, ue{jtL dlxnf, h]i7 gful/snfO{ al9 
c;/ kfb{5 . To:t} cfly{s sdhf]/, >f]t;fwgsf] sld, hnjfo' kl/jt{g 
;DalGw 1fgsf] sld, cflb ePsf] ;d"bfo jf JolQmnfO{ klg hnjfo' kl/jt{gsf] 
al9 c;/ kb{5 .
	 hnjfo' kl/jt{gsf] c;/n] ul/a;Fu ePsf] ;Lldt ;DklQnfO{ c;/ u/L 
emg\ u/La agfpg ;S5 . hf]lvd /x]sf] ;d"bfonfO{ cem hf]lvdo'Qm agfpb5 .
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v08 (= hnjfo' kl/jt{ghGo hf]lvd Go"lgs/0f

	 ;du|df hnjfo' kl/jt{g Pp6f k|sf]k xf] . o;af6 s]lx ;Lldt 
;s/fTds c;/x¿ ePklg ;du|df gs/fTds c;/ clws x'g] b]lvG5 . 
hnjfo' kl/jt{gsf] hf]lvd / c;/ vf; u/L tLg sf/sx¿df e/ kb{5 . tL 
x'g !_ k|sf]kM o; cGt/ut hnjfo' kl/jt{g / To;;Fu ;DalGwt k|sf]kx¿ 
kb{5 . k|sf]ksf] ltj|tf, cfj[lQ tyf ;dofGt/ dxTjk"0f{ /xG5g\ . @_ ;Dd'vtfM 
k|sf]ksf] ;Dks{df cfpg] tTj tyf ultljlwx¿ / ltgsf ;ª\VofTds kIf / 
#_ ;Dj]bgzLntf jf ;+s6fled'vM o; cGt/ut k|sf]ksf] ;Dks{df cPsf 
tTj tyf ultljlwx¿ tL k|sf]k k|lt sltsf] ;Dj]bgzLn 5g\ egL u'0ffTds 
kIf kb{5 . hnjfo' ;DalGw cGt/;/sf/L sfo{bnn] hnjfo' kl/jt{ghGo 
hf]lvdnfO{ lgDg t/Lsfn] k|:t't u/]sf] 5 .
;dLs/0f

–%
hnjfo' 

kl/jt{gsf] 
hf]lvd 

= hnjfo' 
kl/jt{g / 

;f]af6 >[lht 
k|sf]kx¿

× hnjfo' kl/jt{g 
/ ;f]af6 >[lht 

k|sf]k k|lt 
;Dd'v dfgj, 
dfgj >[lht 
tyf k|fs[lts 
>f]t tyf 

ultljlwx¿

× ;Dd'v ePsf 
>f]tx¿sf] 

;Dj]bgzLntf jf 
;+s6fled'vtf

R = H × E × V
oxfF
R	 eg]sf] hf]lvd jf ;Defljt c;/ xf]
H	 eg]sf] k|sf]k xf] . o; cGt/ut k|sf]ksf] k|sf/, k|sf]ksf] cfj[lQ, k|sf]ksf] 

;3gtf -zlQm, km}nfj6, cflb_, cflb ljZn]if0f ul/G5 .
E	 eg]sf] ;Dd'vtf xf] . o;df k|sf]ksf] ;Dd'vdf k/]sf j:t' -h:t} dfG5], 

ef}lts ;+/rgf, kfgL, h+un, v]taf/L h:tf k|fs[tLs ;Dkbf, cflb_, 
k|fs[lts k|s[of tyf dfG5]sf] ultljlw -h:t} xfjf rNg], ;d'b|L wf/, 
dfG5]sf] cfjt—hfjt, cflb_

V	 eg]sf] ;Dj]bglzntf jf ;+s6fled'v xf] . o;df k|sf]ksf] ;Dd'vdf k/]sf 
j:t' jf k|s[ofsf] k|sf]kk|ltsf] ;Dj]bgzLntf jf y]Ug ;Sg] Ifdtf kb{5 .



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

84

	 of] k|:t'lt cg';f/ hnjfo' kl/jt{g / ;f]af6 >[lht k|sf]kx¿ a9L ePsf] 
cj:yfdf, dflg; / dflg;af6 >[lht tyf k|fs[lts >f]t tyf ultljlwx¿sf] 
;Dd'vtf a9L ePsf] cj:yfdf / tL ;Dd'vtf ePsf] >f]t tyf ultljlwx¿sf] 
;Dj]bgzLntf jf ;+s6fled'vtf a9L ePsf] cj:yfdf hnjfo' kl/jt{gsf] 
hf]lvd jf ;DefJo c;/ klg a9L x'G5 .
	 hnjfo' kl/jt{gaf6 x'g] gs/fTds c;/ jf hf]lvdaf6 hf]lug / o:tf 
c;/ jf hf]lvdnfO{ Go"lgs/0f ug{ ca cufl8 b'O{ j6f af6fx¿ 5g\, Pp6f xf] 
hnjfo' kl/jt{gnfO{ lgd{'nLs/0f jf clNks/0f ug]{ cyjf yk hnjfo' kl/jt{g 
x'g glbg] / kl/jlt{t hnjfo'nfO{ la:tf/} ;flasdf Nofpg] / bf]>f] xf] kl/jlt{t 
hnjfo'df cg's"ng x'g] / nrstf Ifdtf (resilience) a9fpg] . oL b'O{j6f 
af6fx¿ hf]lvdsf pko{'Qm tLg sf/sx¿sf] Joj:yfkgdf s]lGb|t x'G5g\ . 
klxnf] af6f]n] k|sf]knfO{ 36fpg], vf;u/L hnjfo' kl/jt{gnfO{ k'j{jt cj:yfdf 
Nofpg] sfo{df hf]8 lbG5g eg] bf]>f] af6f]n] ;Dd'vtf / ;Dj]bgfzLntfnfO{ 
36fpg] sfddf s]lGb|t ub{5 . o;f] ug{n] hnjfo' kl/jt{gaf6 x'g] hf]lvd jf 
;DefAo c;/ Go"lgs/0f x'G5g\ jf u/fpg ;Sb5 .

(=!	 hnjfo' kl/jt{gnfO{ lgd{'nLs/0f jf clNks0f ug]{ / jfo'd08n / hnjfo'nfO{ 
;flassf] cj:yfdf Nofpg]
	 xfn ljBdfg hnjfo' kl/jt{gsf] d"n sf/0f dfgjLo ultljlw h:t} hLjfid 
O{Gwgsf] clws k|of]u, jgh+un km8fgL / k|s[tL lj?4sf] v]tL k|0ffnLsf] sf/0f 
clws xl/tu[x UofF;sf] pT;h{g g} ePsf]n] hnjfo' kl/jt{gnfO{ lgd{'nLs/0f 
ug]{ d'Vo pkfo eg]sf] oL ultljlwx¿nfO{ Joj:yfkg u/L xl/tu[x UofF;sf] 
pT;h{g 36fpg' xf] . o;f] ug{sf]nflu lgDg pkfox¿ pko'Qm x'g ;S5g\ .
!=	 lasf;sf] l8sfa{gfO{h]zg (decarbanization)
@=	 hLjfid O{Gwgsf] ;f6f] gljs/0flo phf{sf] k|of]u,
#=	 phf{ lskmfotL s[ofsnfk tyf pks/0fx¿sf] k|of]u,
$=	 jgh+un hf]ufpg] / ;f] sf] If]qkmn a9fpg],
%=	 s[lifdf /f;olgs dnsf] ;f6f] k|fª\ufl/s dnsf] k|of]u u/L kfl/l:ytLsLo 

jf k|fs[lts k|0ffnLdf cfwfl/t v]tL k|0ffnL cjn+jg ug]{,
^=	 jfo'd08ndf ePsf] sfa{g8fO{cS;fO{8\nfO{ ;+sng / e08f/0f ug]{ .
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(=!=! ljsf;sf] l8—sfj{lg·
	 xfn ljZjAofkL ¿kdf eO/x]sf] lasf; / xl/tu[x UofF;sf] aLr sl;nf] 
wgfTds ;x;DaGw (positive correlation) 5 . h'g b]zn] b|'t ultdf ljsf; 
u/]sf] 5 jf ljsl;t 5, tL b]zx¿sf] xl/tu[x UofF; jf rngrNtLsf] efiffdf 
sfj{g pT;h{g w]/} /x]sf] 5 . of] kl/b[Zo x]bf{ sd ljsl;t b]zx¿n] ljsf; 
ug{sf] nflu sfj{g pT;h{g a9fpg' kg]{ x'G5 . t/ To;n] hnjfo' kl/jt{gdf 
yk an k'Ug uO{ ljZj hnjfo' emg\ eofjx x'g] b]lvG5 . Psflt/ lasf; ug{' 
ckl/xfo{ 5 eg] csf]{lt/ hnjfo' kl/jt{gnfO{ /f]Sg / k'j{jt cj:yfdf Nofpg 
sfa{g pT;h{g 36fpg' kg]{ cj:yf 5 . of] kl/b[Zodf lasf; / xl/tu[x UofF;sf] 
aLrsf] wgfTds ;x;DaG3nfO{ ljR5]b ug{' kg]{ cfjZos /x]sf] clxn] ljZj 
;d"bfosf] egfO{ /xb} cfPsf] 5 . olx ;x—;DaGwsf] ljR5]bnfO{ g} lasf;sf] 
l8—sfa{lg‹ elgG5 . o;sf] cy{ lasf;sf] ;fy ;fy sfa{g pT;h{g klg 
a9fpg] xfnsf] cj:yfaf6 df]l8P/ lasf;sf] ;fy;fy sfa{g pT;h{g 39fpg] 
9fFrfdf casf] lasf;sf] kfOnf cufl8 a9fpg' kb{5 .
	 o;sf]nflu casf] lasf;sf] phf{sf] >f]t sfa{g pT;h{g ug]{ lhjfid 
O{Gwg geO{, :jR5 phf{ h:t} hnljB't, ;f}o{ zlQm, jfo' zlQm, cflb x'g' kb{5 . 
pT;h{g z'Go kfg{ g;Sg] cj:yf /x]sf] v08df k|ljlwsf] lasf; / ;b'kof]u 
u/L ;s];Dd yf]/} pT;h{gaf6 clws lasf;sf] pknlAw x'g] af6fx¿ ckgfpg' 
kb{5 . To:t} u/L csf]{ sfa{g cyjf xl/tu[x UofF;sf] pT;h{gsf] >f]t eg]sf] 
lasf;sf]nflu jgh+un df:g] / s[lifdf clws /f;folgs kbfy{ k|of]u ug{' xf] . 
lasf;sf] ult / jgh+unsf] If]qkmnsf] aLrdf b]lvPsf] C0ffTds ;DaGwnfO{ 
wgfTds ;DaGw agfpg' cfjZos 5 . cjsf] lasf;sf] af6f]n] hlt lasf; 
u5{ Tolt g} jgh+unsf] If]qkmn a9\g] af6f] ;dfTg' k5{ . To:t} ul/ s[lif lasf; 
/ /f;folgs kbfy{sf] aLrdf Ps k|sf/sf] wgfTds ;DaGw ePsf] cj:yfaf6 
casf] lasf;sf] af6f]n] hlt s[lif lasf; x'G5 Tolt g} sd /f;folgs kbfy{ 
k|of]u x'g] af6f] ;dfTg' kb{5 .

(=!=@ hLjfid O{Gwgsf] ;f6f] gljs/0fLo phf{sf] k|of]u
	 xl/tu[x UofF;sf] d'Vo >f]t lasf;sf] bf}/fgdf clws hLjfid O{Gwg 
-sf]O{nf, l8hn, k]6«f]n, UofF;, cflb_ sf] k|of]uaf6 ePsf]n] hnjfo' kl/jt{gnfO{ 
lgd{'nLs/0f u/L ;flassf] cj:yfdf Nofpg oL O{Gwgsf] k|of]udf pNn]Vo 
s6f}tL ug]{ jf ;s];Dd k|of]u g} gug]{ lasf;sf] af6f] ckgfpg' kg]{ cfjZos 



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

86

5 . oL OGwgx¿sf] ;f6f]df hnljB't, ;f}+o{ phf{,  jfo' phf{, ;d'b|L 5fn, 
e"ue{af6 :jt lg:sg] k|fs[lts tfk, cflb phf{sf] k|of]udf ef/L k|aw{g / 
pkof]u ug{' kb{5 .
	 g]kfnsf] kl/k|]Ifdf xfn ;a}eGbf a9L em08} *)Ü O{Gwgsf] lx:;f bfp/f, 
u'O{7f jf h}ljs df; afn]/ cfk'lt{ eO/x]sf] 5 . o:tf] O{Gwgsf] >f]tx¿af6 
xl/tu[x UofF;sf] pT;h{g a9fpg]df 6]jf lbg] sfd ePsf]n] cGo gljs/0fLo 
phf{ h:t} uf]a/ UofF; -sd pT;h{g ug]{_, hnljB't, ;f}+o{ phf{, cflbsf] 
k|of]udf a9fjf lbg'kg]{ cfjZostf 5 . lasf;sf] x/]s kf6f] h:t} oftfoft, 
pBf]u snsf/vfgf, ttfpg], lr:ofpg], ;Dk"0f{ 3/fo;L pkof]u, cflbdf :jR5 
tyf gljs/0fLo phf{sf] k|j4{g / pkof]u ug{' kg]{ cfjZos 5 . eljiodf 
ul/g] phf{ lasf;sf] sfo{df o:tf :jR5 phf{x¿sf] dfq lasf; ug]{ / h'g 
phf{sf] >f]tn] sfa{g jf xl/tu[x UofF; pT;h{g ug{df a9fjf lbG5 To:tf phf{ 
lasf;nfO{ lg?T;flxt ug{' kg]{ cfjZos 5 .
	 g]kfndf hnljB'tsf] ckf/ ;Defjgf ePsf]n] g]kfnnfO{ cfjZos kg]{ 
;a} phf{ hnljB't af6 cfk"lt{ ug{ clt cfjZos 5 . oftfoftsf]nflu lghL 
tyf ;fa{hlgs /]nuf8L rnfpg, pBf]u snsf/vfgf ;~rfng ug{, 3/fo;L 
O{Gwgsf] cfjZostf k"lt{ ug{ nufotsf ;a} phf{ tyf O{Gwg hnljB'taf6 
cfk"lt{ ug{' kb{5 . To;sf] cnjf :jR5 phf{sf]nflu O{Gwgsf] gofF >f]tx¿, 
h:t} xfO{8«f]hg, klxNofO{ To;nfO{ lasf; / k|aw{g ug{ cfjZos 5 . o;af6 
xl/tu[x UofF; pT;h{gdf g]kfnsf] v'b z'Go of]ubfg agfpg ;lsG5 / hLjfid 
O{Gwgsf]nflu lab]lzg] vaf}{sf] lab]zL d'b|fsf] art x'G5 . jftfj/0f :jR5 x'g], 
vf; ul/ 3/leqsf] xfjf :jR5 ePkl5 3/leqsf] w'Fjfaf6 x'g] :jfzk|:jf;sf] 
/f]uaf6 hf]lug] / ;f] /f]usf] pkrf/df nfUg] vr{ klg art x'G5 . o;af6 
dlxnf tyf afnaRrfsf] :jf:Yodf pNn]Vo ;'wf/ cfpg] / tL ju{nfO{ csfnsf] 
d[To'af6 hf]ufpgdf 7"nf] ;xof]u x'g] klg b]lvG5 .
	 g]kfnn] xfn u/L/x]sf] k]6«f]lnod kbfy{sf] cGj]zg, k]6«f]lnod kbfy{sf] 
lasf;, k|aw{g / k|of]u ug]{ sfo{x? lasf;sf] l8sfa{lgËsf] (decarboning of 
development) l;4fGt;Fu d]n vfFb}g . oBflk lasf;sf] of] af6f] xfd|f]nflu 
l56f] / ;:tf] x'G5 eg] u/La b]zsf] gftfn] / xfd|f] guGo sfa{g pT;h{g 
/x]sf] b[li6sf]0fn] xfdLn] lasf;nfO{ w/fkdf /fv]/ l8sfa{lgËnfO{ k|fyldstf 
lbg g;Sg] eg]/ ljZj ;d'bfo;Fu ;f}bfsf] efiff af]Ng ;sf}nf . tyfkL l56f] 
/ ;:tf]sf] ;fy;fy Go"g sfa{g pT;h{g ug]{ cGo lasf;sf pkfox? x'bf;Dd 
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o:tf pRrf sfa{g pT;h{g ug]{ lasf;sf af6fx? k|fyldstfdf kg{' x'b}g . 
k[YjLsf] jftfj/0f / efjL lasf;sf] nflu k|To]s /fi6«n] plQs} lrGtf / Aoaxf/df 
sfo{ ug{ cfjZos 5 .

(=!=#	 jgh+un hf]ufpg] / ;f] sf] If]qkmn a9fpg]
	 jgh+un cyjf s'g}klg la?jf sfa{gsf] e08f/ xf] . la?jfn] xfjfaf6 
sfa{g8fO{cS;fO{8 lnO{ o;nfO{ l:y/s/0f u/]/ /fV5 . To;}n] hlt w]/} jgh+un 
jf xl/t If]q sfod /fVg ;lsof] Tolt g} w]/} sfa{g l:y/ eP/ a:5, xfjfdf 
a:b}g . o;sf]nflu jgh+un hGo pTkfbgsf] vkt sd x'g] sfo{x¿ ckgfpg' 
cfjZos 5 . h:t} bp/f gafNg] jf afNg} k¥of] eg] clt sd afNg] k|ljlw 
ckgfpg], cflb .
	 xfjfdf sfa{8fO{cS;fO{8\ (CO2) sd ug{ vfnL If]qdf j[If/f]k0f u/L 
jgh+unsf] If]qkmn a9fpg / ;+/If0f ug{ clt cfjZos 5 . lasf; lgdf{0fsf 
sfo{x¿ h:t} af6f] agfpbf, xfjfO{ d}bfgx¿ tyf v]n d}bfgx¿ agfpbf, 
zx/L lasf;sfnflu gofF a:tLx¿ a;fpFbf, tyf cGo 7"nf 7"nf ;+/rgfx¿ 
agfpbf, ;s];Dd jgh+unnfO{ hf]ufP/ agfpg cfjZos 5 . s]lx ag If]q 
df:g ckl/xfo{ ePsf] cj:yfdf ;§feg{ u/L To;n] v]n]sf] kof{j/0fLo, cfly{s, 
;fdflhs, wfld{s, cflb e"lsfnfO{ kl/k"lt{ ug]{ Joj:yf clgafo{ x'g' cfjZos 
5 .
	 bf]>f] Wofglbg' kg]{ If]q eg]sf] jgh+unsf] 89]nf] xf] . 89]nf]n] jgh+undf 
ePsf] sfa{g nfO{ wF'jfsf] ?kdf xfjfdf NofOlbG5 . To;}n] cfjZos >f]t 
;fwg / Joj:yfkgsf] Ifdtf clej[l4 u/L 89]nf]sf] Go"lgs/0f / lgo0q0f ug{' 
cfjZos 5 .

(=!=$ k|fs[lts kfl/l:ytLo k|0ffnLdf cfw/Lt k|f+u/Ls v]tL k|0ffnL ckgfpg]
	 sfa{g8fO{cS;fO{8 kl5 gfO{6«;cS;fO{8 (N2O) / ldy]g (CH4) dxTjk"0f{ 
xl/tu[x UofF;x¿ x'g . s[lif s[ofsnfk oL UofF;sf] Pp6f d'Vo >f]t xf] . 
vf;u/L s[lif k|0ffnLdf gfO{6«f]hgo'Qm /f;folgs dnsf] al9 k|of]u eof] eg] 
gfO{6«;cS;fO{8 UofF; clws lg:sG5 . To:t} df6f]nfO{ ulx/fO{;Dd vghf]t 
ubf{ df6f]df l:y/ eP/ /x]sf] xl/tu[x UofF;x¿ jfo'd08ndf lg:sG5g\ . 
To;}n] hnjfo' kl/jt{gnfO{ lgd{'nLs/0f ug]{ b[li6sf]0fn] /f;folgs s[lifsf] ;f6f] 
k|fª\ufl/s tyf k|fs[lts s[lif pko'Qm x'G5 .
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	 s[lifdf klg wfgv]taf6 ldy]g UofF;sf] pT;h{g x'G5 . vf;u/L wfgv]tdf 
nuft/ kfgL hdfpgfn] ldy]gsf] pT;h{g a9\g hfG5 . To;}n] wfgv]tnfO{ 
aLraLrdf kfgL ;'sfO{ df6f]df xfjf -cS;Lhg O2_ k:g] jf v]Ng] jftfj/0f 
agfpg' kb{5 . o:tf] k|s[ofn] ldy]g UofF; pT;h{g sd x'G5 .
	 s[lif sd{df k|fo s[ifsn] emf/kft hnfpg] ub{5 h;n] ubf{ To;df 
ePsf] sfa{g xfjfdf lg:sG5 . hnjfo' kl/jt{gsf] b[li6sf]0fn] To;/L hnfpg] 
sfdnfO{ lg?T;fxLt ug{ cfjZos 5 . emf/kftnfO{ s'xfP/ k|fËfl/s dn 
agfpg ;lsG5, o;af6 sfa{g pT;h{g 36fpg] / df6f] dlnnf] agfpg] bf]xf]/f] 
kmfO{bf lng ;lsG5 .
	 kz'kfng, vf;u/L 3fF; vfg] / pu|g] kz'x¿sf] kfrgk|0ffnLaf6 ldy]g 
UofF; pT;h{g x'G5 . of] k|fs[lts k|0ffnL xf] . t/ klg kz'nfO{ lbg] cxf/fdf 
/fd|/L Wofg lbOof] eg] To;n] s]lx xb;Dd ldy]gsf] dfqfnfO{ Go"lgs/0f 
ub{5 . kz'af6 lg:sg] ldy]g Go"lgs/0fsf]nflu j}1flgsx¿n] tLgj6f pkfox¿ 
;'emfPsf5g\ . klxnf] xf] kz'sf] c0f'j+lzs u'0f . s'g} kz'sf] :jefj}n] sd 
ldy]g pT;h{g ug]{ c0f'j+zLo u'0f x'G5 . o:tf u'0f ePsf] kz'nfO{ a9fjf lbPdf 
:jefj}n] sd ldy]g pT;h{g x'G5 . bf]>f] xf] kz' cxf/fdf Wofg lbg] . ldy]g 
pT;h{g kz'n] vfg] cxf/fdf klg e/ k5{ . a9L /]zfbf/ 3fF; vfgfn] ldy]g 
pT;h{g a9L x'G5 . To;}n] kz' cxf/fdf sd /]zfbf/ ;lhn} 3'ng x'g] cyjf 
krfpg] sfaf]{xfO{8«]6 cyjf Un'sf]hsf] dfqf a9L eof] eg] sd ldy]g pT;h{g 
x'g]df j}1flgsx¿n] ;Nnfx lbPsf 5g\ . t]>f] xf] PlG6afof]l6s cf}iflw kz' 
cfxf/fdf ld;fpg] . ldy]g pT;h{g x'g'df kz'sf] k]6df ePsf] AofS6]l/of / c? 
hLjf0f'x¿sf] ultljlwn] ubf{ xf] . logLx¿sf] ultljlwn] ubf{ kz'n] 3fF; krfpg] 
sfd u5{ / To;sf] ;fy} ldy]g klg pT;h{g x'G5 . of] k|fs[lts k|s[of g} xf] . 
PlG6afof]l6sn] hLjf0f' dfb{5 jf lgis[o ub{5 kmnt ltgsf] ultljlw sd x'G5 
/ ldy]g pT;h{g sd x'G5 . t/ PlG6afof]l6s lbg] eGg] sfo{ cln hl6n sfd 
xf] . ;lx PlG6afof]l6s ;lx dfqfdf / ;lx t/Lsfn] lbg ;s]g eg] o;n] kz'sf] 
:jf:Yo / pTkfbg tyf pTkfbsTjdf pN6f] gs/fTds c;/ kfb{5 .
	 logLx¿ ;Defljt pkfox¿ x'g . kz' laif]z / :yfg laif]z Aoaxf/df 
nfu" ug{ cWoog, cg';Gwfg / kl/If0f ug{ cfjZos 5 . o;sf]nflu lalzi6 
k|flalwssf] ;xof]u lng' kb{5 cGoyf o;n] gf]S;fg k'¥ofpb 5 .
	 kz'sf] uf]a/ klg ldy]gsf] >f]t xf] . To;nfO{ Tolts} y'kf/L /fVgfn] 
To;df ePsf] ldy]g / To;df yk ldy]g ag]/ xfjfdf lg:sG5 . ldy]gsf] 
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pi0fLs/0f Ifdtf cyjf jfo'd08nnfO{ ttfpg] Ifdtf sfa{g8fO{cS;ffO{8sf] 
eGbf w]/} ePsf] tflnsf !^ df b]vfOPsf] 5 . To;}n] uf]a/sf] plrt Joj:yfkg 
ug{' clt cfjZos 5 . vf;u/L uf]a/af6 lg:sg] ldy]gnfO{ phf{sf] >f]tsf] 
?kdf ;b'kof]u ug{' kb{5 . kz'sf] uf]a/df ePsf] ldy]gnfO{ uf]a/ UofF;df 
kl/0ft u/L ksfpg], ttfpg] tyf afNg] k|of]hgsf]nflu k|of]u u¥of] eg] xl/tu[x 
UofF;sf] pT;h{gdf Go"lgs/0f x'g], bfp/fsf] vktdf sdL cfO{ To;af6 x'g] 
sfa{g8fO{cS;fO{8sf] pT;h{gdf sdL cfpg], 3/leqsf] w'Fjfdf klg sdL eO{ 
:jf:Yodf kg]{ gs/fTds c;/ sd x'g] / k|fs[tLs ?kdf lgl:s/x]sf] ldy]gnfO{ 
phf{sf] ?kdf k|of]u ubf{ phf{df x'g] vr{ klg sd x'g], cflb kmfObf lng 
;lsG5 .
	 kz'kfngaf6 xl/tu[x UofF;sf] pT;h{g 36fpg] csf]{ pkfo xf] kz'kfng 
g} 36fpg] . o;sf]nflu dflg;sf] vfg] Jojxf/df kl/jt{g Nofpg' kb{5 . 
kz'hGo pTkfbgx¿, vf;u/L df;', hlt sd vfof] Tolt To;sf] dfu 36\5 
h;n] ubf{ kz'kfngdf sdL cfp5 . To:t} k|lt kz'sf] pTkfbg Ifdtf a9L eof] 
eg] yf]/} kz' ;ª\Vofn] dflg;sf] cfjZostfnfO{ kl/k'lt{ ug]{ ePsf]n] kz'sf] 
gZnf ;'wf/ ug{ klg plQs} cfjZos 5 . csf]{ pkfo eg]sf] hnjfo' kl/jt{g 
Go"lgs/0fsf]nflu zfsfxf/L ef]hg pko'Qm x'g]df hnjfo' If]qdf sfo{/t 
;d"bfosf] egfO{ /xb} cfPsf] 5, lsgsL zfsfxf/L vfgfsf] nflu kz'kfng 
u/L/xg' k/]g .
	 clxn] cfP/ dfG5]sf] vfgfsf] Jojxf/n] klg hnjfo' kl/jt{gdf 7"nf] 
e"ldsf v]Ng] h:tf ljifox¿df ax; a9\b} uPsf] 5 . kz'hGo pTkfbg h:t} 
df;' vfgfn] xl/tu[x UofF; pT;h{gdf a9fjf lbg] ax; rln/x]sf]5 . ljZj 
vfB ;Fu7gsf] ;g\ @)!# sf] Pp6f k|ltj]bgdf dfgjhGo xl/tu[x UofF; 
pT;h{gdf em08} !$=%Ü pT;h{g kz'kfngaf6 x'g] b]lvPsf] 5 (Gerber et.al., 
2013) . To; dWo]sf] clwsf+z pT;h{g df;'sf]nflu kflng] kz'af6 x'g] klg 
hgfPsf] 5 . To;}n] ;fsfxf/L vfgfsf] a9fjf lbg' kg]{df clxn] ax;x¿ rNb} 
cfPsf] 5 .

(=!=% phf{ lskmfotL s[ofsnfk
	 phf{ sd vkt ugf{n] xl/tu[x UofF; sd pT;h{g x'G5 . To;}n] xl/tu[x 
UofF;sf] pT;h{g x'g] JolQmut, kfl/jfl/s, ;dflhs, sfof{no tyf ljleGg 
:t/df vkt ul/g] phf{df ;s];Dd sd ug{ ;s]sf] v08df hnjfo' kl/jt{g 



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

90

Go"lgs/0f ug{df an k'Ub5 . o;sfnflu tnsf s]lx pkfox¿ pbfx/0fsf] ?kdf 
5nkmn ul/Psf]5 .

phf{ lskmfotL 3/
phf{ lskmfotL aQL jf rLd
phf{ lskmfotL r'nf]
phf{ lskmfotL vfgf
phf{ lskmfotL oftfoft
phf{ lskmfotL snsf/vfgf tyf oftfoft

	 tfk tLg k|s[oåf/f ;+rf/ x'G5 . tL x'g -!_ ljls/0f (radiation), -@_ 
rfng (conduction) / -#_ ;+jxg (convection) . oL tLg k|s[onfO{ Aoa:yfkg 
u¥of] eg] pknAw tfk cgfjZos v]/ hfb}g / cfjZos yk tfksf]nflu 
cgfjZos O{Gwg hnfO{ /xg' kb}{g . of] l;4Gt d'nt cfj;3/ / dflg;sf] 
sfo{If]q tyf cGo ultlalw x'g] If]qx¿df nfu" x'G5 . t/ g]kfnsf] cfjlzo 
3/x¿ / sfo{If]qx¿ Vf;} phf{ lskmfotL vfnsf 5}gg\ . o:tf 3/ tyf 
:yfgx¿df hf8f]df clt hf8f] x'g] / udL{df clt udL{ x'g] x'G5 h;sf] sf/0f 
hf8f]df Gofgf] agfpg / udL{df lztn agfpg O{Gwg jf phf{sf] clws pkof]u 
ug{' k5{ . olb tL O{Gwg jf phf{sf] >f]t hLjfid O{Gwg xf] eg] To;n] xl/tu[x 
UofF;sf] pT;h{gdf a9fjf lbG5 . To;}n] 3/ tyf sfo{ :ynx¿df tfksf] 
;+rf/ k|s[ofnfO{ Joj:yfkg / lgoGq0f u/L aflx/L jftfj/0faf6 sd k|efj x'g] 
agfpg' k5{ .
	 phf{ lskmfotL aQLsf] ;Gbe{df sd phf{ vkt ug]{ h:t} PnO{8L aNa / 
r'nf]sf] ;Gbe{df O{G8S;g r'nf], h:tf ;fwgx¿ k|of]u ugf{n] lah'nL vkt sd 
x'G5 . lskmfotL r'nf]sf] ;Gbe{df bp/f sd ug]{, bfp/fnfO{ lj:yflkt ug]{, jf 
Pn lk UofF;nfO{ lj:yfkg ug]{ / hnljB't, ;f}o{ phf{, jfo' phf{, cflb h:tf 
:jR5 phf{sf] k|of]unfO{ a9fjf lb+b} n}hfg' xf] .
	 phf{ lskmfotL oftfoftsf] ;Gbe{df xfn clws dfqfdf k|of]u eO/x]sf] 
hLjfid O{Gwg -l8hn, k]6«f]n, cflb_ nfO{ lj:yflkt u/L gljs/0fLo phf{, h:t} 
hnljB't, zf}o{ phf{, jfo' phf{, cflbsf] a9fjf lbg' clt cfjZos 5 . o; af/] 
cl3Nnf kl/R5]bx¿df klg 5nkmn u/L;s]sf] 5 .
	 pTkfbg jf snsf/vfgf / oftfoft If]qn] xl/tu[x UofF;sf] pT;h{gsf] 
7"nf] lx:;f cf]u6]sf] tYo dfly lrq !! df k|:t't ul/Psf] 5 . oL If]qn] 7"nf] 
dfqfdf hLjfid O{Gwg -sf]O{nf, l8hn, k]6«f]n, cflb_ k|of]u ub{5 . To;}n] oL 
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If]qx¿sf] phf{nfO{ gljs/0fLo phf{n] lj:yflkt ug{' clt cfjZos 5 .
(=!=^ jfo'd08ndf ePsf] sfa{g8fO{cS;fO{8\sf] ;+sng / e08f/0f
	 lasf;sf] ;fy} gofF gofF k|ljlwx¿sf] klg lasf; eO/x]sf] 5 . clxn] 
jfo'd08ndf ePsf] sfa{g8fO{cS;fO{8\nfO{ ;+sng u/]/ 7f]; kbfy{df kl/0ft 
u/L e08f/0f ug]{ k|ljlw klg cfPsf] 5 . of] k|ljlw lasl;t b]zx¿n] k|of]udf 
NofO;s]sf 5g\ . t/ of] s[lqd k|s[of ePsf]n] o;/L e08f/0f ul/Psf] 
sfa{g8fO{cS;fO{8\ k|fs[lts k|s[ofaf6 k'gM jfo'k08ndf cfpg ;Sb}gg\ . 
To;}n] of] t/LsfnfO{ Ifl0fs jf cfkTsfnLg jf c:yfoL ?kdf jfo'd08nsf] 
sfa{g8fO{cS;fO{8\ 36fpg] pkfosf] ?kdf lng ;lsG5 .

(=@	 hnjfo' kl/jt{g cg's"ng
	 ljZj hnjfo' kl/jt{g eO;s]sf] 5 . xfn;Dd pT;h{g ePsf] xl/tu[x 
UofF;sf sf/0f of] ztfAbLsf] cGt;Dd -@!))_ cyjf ;f]eGbf k5fl8 klg 
hnjfo' kl/jt{g eO/xg] j}1flgsx¿sf] 7DofO{ 5 . To;dfly klg cfpFbf 
jif{x¿df sfa{g pT;h{g Go"lgs/0f ug{ g;sL yk xl/tu[x UofF; jfod08ndf 
a9]df To;n] cem cfpbf jif{x¿df hnjfo' kl/jt{gnfO{ yk a9fjf lbg]df 
lglZrt 5 / ;f] kl/jt{g cem w]/} k5fl8;Dd eO/xg]df ljZj ;d"bfo ljZj:t 
5 . To;}n] kl/jlt{t hnjfo'af6 dfgj ;Eotf pDs]/ hfg ;Sg] cj:yf 5}g . 
To;sf]nflu cg's"ng ug{' Ps dfq ljsNk /x]sf]5 . To;}n] hnjfo' kl/jt{g / 
To;n] Nofpg ;Sg] hf]lvd / c;/nfO{ Wofgdf /fvL To:tf hf]lvd / c;/nfO{ 
Go"lgs/0f ug{ / eljiodf cfpg glbg dfgj ;d"bfon] lglj{sNk cg's"ng ug{' 
cfjZos 5 .
	 hnjfo' kl/jt{g cg's"ng :jfoQ jf :jt:km't{ / lgof]lht jf of]hgfa4 
b'O{ tj/n] x'G5g\ . jf:tljs kl/jlt{t hnjfo'sf] c;/nfO{ ;Daf]wg ug]{ u/L 
ul/Psf] ;dfof]hg k|s[of rflxF :jfoQ jf :jt:km't{ cg's"ng xf] . of] hnjfo' 
kl/jt{g eO;s]kl5, To;sf] c;/sf] dxz'; / cg'ej ePkl5 To;nfO{ ;Daf]wg 
ug{sfnflu ul/g] k|lts[ofTds ;dfof]hg k|s[of xf] h;n] ubf{ eljiodf To:t} 
vfn] hnjfo'af6 x'g]] c;/x¿af6 hf]ufpg] sfd ub{5 . csf]{lt/ eljiodf x'g 
;Sg] cfk]lIft hnjfo' jf kl/b[iodf cfwfl/t hnjfo' / ltgsf] c;/sf] lgldQ 
ul/g] ;dfof]hg k|s[of rflxF lgof]lht jf of]hgfa4 cg's"ng xf] . lgof]lht 
jf of]hgfa4 cg's"ng rflxF lautb]lv xfn;Ddsf] tyf eljiodf x'g] hnjfo' 
kl/jt{g tyf To;sf] c;/sf] kl/b[io agfO{ To;nfO{ ;Daf]wg ug{ clxn]blv g} 
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ul/g] cg's"ng k|s[of xf] . k|fs[lts k|0ffnLsf] cg's"ng :jfoQ jf k|lts[ofTds 
x'G5, lsgls k|s[ltn] eljiosf] hnjfo' / ltgsf] c;/sf]nflu clu|d of]hgf 
agfP/ cg's"ng ul/b}g, t/ dflg; Pp6f ;Dj]bgzLn k|f0fL ePsf]n] p;n] 
hnjfo' kl/jt{g tyf To;sf] c;/nfO{ cWoog u/L eljiosf] hnjfo' / 
ltgsf] ;DefJo c;/sf] klg cf+sng jf kl/b[io u5{ / ;f]sf]nflu of]hgfa4 
cg's"ng sfo{qmd agfO{ clxn]b]lv g} nfu" ug]{ Ifdtf /fVb5 . o;f] ubf{ ;d:of 
cfpg'eGbf cufj}, ;f] ;d:ofn] c;/ kfg{ g;lsg] u/L ;an jf k"j{ tof/ eP/ 
a:5 jf ;d:ofnfO{ cs}{ lbzflt/ df]l8lbG5 jf ;d:ofn] c;/ u/]klg t'/Gt 
k'gp{Tyfg ug{ ;lsg] cj:yfdf tof/ /xG5 .
	 dfgj k|0ffnL tyf k|fs[lts k|0ffnLn] hnjfo' kl/jt{g cg's"ng :jtM 
ul//x]sf] x'G5 . oL k|0ffnLx¿n] hnjfo' kl/jt{gsf] jf:tljs c;/x¿af6 
l;S5g\ / kl5 cfpg ;lsg] To:t} vfn] c;/nfO{ sd ug{ :jcg's"ngn] sfd 
ul/x]sf] x'G5 h'g k|fs[lts k|s[of xf] . t/ oL k|fs[lts k|0ffnL jf :jcg's"ngn] 
dfq cg's"ng k"0f{ k|efjsf/L gx'g]df o; If]qdf sfd ug]{ ;d"bfosf] ljZjf; 
5 . k"0f{ k|efjsf/L cg's"ngsf]nflu eljiosf] hf]lvd jf ;DefAo c;/ jf 
k|efjnfO{ klg Wofg lbg clt cfjZos 5 . k|fs[lts k|0ffnLdf eljiosf] 
hf]lvd jf ;DefAo c;/ jf k|efjnfO{ Wofg lbP/ clxn] cg's"ng ug{ ;Dej 
5}g, lsgls k|fs[[lts >f]t h:t} af]6la?jf tyf hLjhGt'n] eljiosf] hf]lvd 
cf+sng ug{ ;Sb}gg\ . t/ dfgj ;d"bfol;t laut / xfnsf] ultljlwnfO{ 
cWoog u/]/ s]lx eljiojf0fL ug{ ;Sg] Ifdtf x'g] ePsf]n] hnjfo' kl/jt{gsf] 
c;/sf sf/0f eljiodf cfpg ;Sg] c;/ jf hf]lvdnfO{ 36fpg jt{dfgdf 
s] ug{ ;lsG5 egL of]hgf agfO{ nfu" jf cjnDag ug{ ;lsG5 . To;}n] 
dfgjLo k|0ffnLdf cg's"ng eg]sf] jf:tljs tyf ck]lIft hnjfo' kl/jt{gaf6 
ePsf] tyf x'g;Sg] xfgL gf]s;fgLnfO{ Joj:yfkg ug{ / ;Defljt nfebflos 
cj;/x¿af6 kmfObf p7fpgsfnflu dfgj k|0ffnLnfO{ ;dfof]hg ug]{ k|s[of 
xf] . dflg;sf] dWo:ytfn] jf:tljs tyf ck]lIft hnjfo' kl/jt{g tyf ltgsf] 
c;/;Fusf] ;dfof]hg k|s[of cyjf cg's"ngnfO{ cem ;xh agfpg ;lsG5 .
	 cg's"ng sfo{ s'cg's"ng (Maladaptation) klg x'g ;S5 . cg's"ngn] 
;d:of ;'Nemfpg' kb{5 . t/ s'g} s'g} cg's"ng ultljlw eg]/ cjnDag ul/Psf] 
ultljlwn] ePsf] ;d:ofnfO{ emg\ aNemfpF5, x'b} gePsf] ;d:ofsf] >[hgf 
ub{5 / tTsfnsf] ;d:of 6/]klg lb3{sfndf Tof] pkfo 3fts x'G5 . To:tf] 
cg's"ngnfO{ s'cg's"ng elgG5 . cg's"ng sfo{of]hgf agfpFbf s'cg's"ng x'g 
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glbg ;ts{ x'g' kb{5 . jf:tjdf s'cg's"ng hfgL hfgL ul/Psf] gx'g ;S5 . 
To;}n] pknAw hfgsf/L / ;"rgfx¿ /fd|/L ljZn]if0f u/L cg's"ng sfo{of]hgf 
th{'df ug{' clt cfjZos 5 .
	 cg's"ngsf]nflu dfly ;lds/0f—% df lbOPsf hf]lvdsf sf/sx¿nfO{ 
/fd|/L ljZn]if0f ug'{ kb{5 . To;sf]nflu lgDg k|s[of ckgfpg ;lsG5 .
!=	 :yfg jf If]q ljz]ifsf] hnjfo' tyf ;f];Fu ufFl;Psf k|sf]k h:tf 

ultljlwx¿ -H_ sf] ljZn]if0f ug]{
@=	 kl/jlt{t hnjfo' of eljiodf x'g] hnjfo' kl/jt{gn] To; If]qdf kg{ 

;Sg] hf]lvd -R_ sf] n]vfhf]vf tyf ljZn]if0f ug]{
#=	 pQm hf]lvdnfO{ sd ug{ jf lgd{'n ug{ cfjZos >f]t, ;fwfg, Ifdtf 

tyf gLltlgodx¿ -Capacity_ sf] ljZn]if0f / lasf; ug]{
$=	 ljBdfg >f]t, ;fwfg, Ifdtf tyf gLltlgod ck"0f{ eP ;f]nfO{ k"0f{ agfpb} 

tTsfn, dWosfn tyf bL3{sfnsfnlu cg's"ng of]hgf -Adaptation 
plan_ agfpg]

%=	 cg's"ng of]hgfnfO{ lasf;sf] cleGg c+usf] ?kdf ;a} lasf;sf 
sfo{qmdsf] d"nwf/df Nofpg], cg'udg ug]{, d"NofÍg ug]{ / kf7 l;Sb} 
-Mainstreaming, monitoring, evaluation and learning_ cufl8 a9\g] .

(=@=! :yfg jf If]q ljz]ifsf] hnjfo' tyf ;DalGwt k|sf]ksf] ljZn]if0f
	 hnjfo' kl/jt{g :yfg ljz]ifsf] x'G5 . o;sf] ljZn]if0f hlt :yfgLo 
:t/df ug{ ;lsof], Tolt g} k|efjsf/L / pkof]uL x'G5 . t/ hnjfo' kl/jt{g 
Pp6f hl6n k|0ffnL ePsf]n] o;sf] ljZn]if0f :yfgLo :t/df ug{ plt g} hl6n 
klg 5 . tyflk hlt ;lsG5 Tolt, hxfF ;lsG5 ToxfF, tNnf] :t/;Dd ljZn]if0f 
ubf{ /fd|f] x'G5 . o:tf] ljZn]if0fdf To; If]qsf] tfkqmd, jiff{, xfjfx'/L, cflb 
hnjfo'sf] ljleGg c+udf s] s:tf] kl/jt{g cfPsf] 5 / eljiodf cfpg ;Sg] 
;Defjgfx¿ s] 5g\, ;f] sf] ljZn]if0f ul/G5 . hnjfo'sf oL cjojx¿sf] 
cj:yf a9\bf], 36\bf] jf oyfjt /x] g/x]sf], To;df ;do kl/jt{g eP gePsf] 
/ ltgLx¿sf] ;ª\VofTds jf u'0ffTds kIfx¿sf] ljZn]if0f ul/G5 . lautsf] 
hnjfo' s:tf] lyof], ;f]sf] cfwf/df clxn] s:tf] eO/x]sf] 5 / ca eljiosf] 
hnjfo' s:tf] x'G5 eg]/ cWoog ul/G5 . o:tf] cWoog tYodf cfwfl/t 
j}1flgs / :yfgLo ;d"bfosf] cg'ejaf6 k|fKt 1fgx¿df cfwfl/t cWoog 
ePsf] x'g' kb{5 .
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	 hnjfo'sf] ljZn]if0f ubf{ To; ;DaGwL ;"rgf ljleGg >f]taf6 h'6fpg' 
kg]{ x'G5 . g]kfnsf] ;Gbe{df cGo >f]tx¿sf] ;fy} d'Vo # j6f >f]tx¿ dxTjk"0f{ 
/xG5g\ . klxnf] xf] To; If]qsf] j/k/ :yfkgf ul/Psf] df};d s]Gb|af6 pknAw 
tYofª\s, bf]>f] xf] :yfgLo ;d"bfo;Fu cGt/s[of u/L k|fKt ;"rgf / t]>f] xf] 
e"pku|xaf6 k|fKt tYofª\sx¿ .
	 h'g 7fpFdf df};d s]Gb| :yfkgf ul/Psf] 5 To; 7fpFsf] nflu ;f] s]Gb|af6 
k|fKt tfkqmd, jiff{ tyf cGo df};dsf cjojx¿sf] tYofª\ssf] ljZn]if0f 
u/L To; If]qsf] lautsf] hnjfo'sf] ;"rgf lng ;lsG5 . To:tf tYofª\sx¿ 
;s];Dd slDtdf #) -tL;_ jif{ cjlwsf] x'g' kb{5 . o; k|sf/sf] tYofª\s 
kl/df0ffTds x'g] ePsf]n] To; :yfgsf] lautsf] tfkqmd, jiff{ / df};dsf cGo 
kf6fx¿sf] cfwf/df eljiosf] hnjfo'sf] k|If]k0f jf kl/b[io ug{ klg ;lsG5 . 
h:t} tfkqmd jf jiff{ a9\bf] jf 36\bf] jf oyfjt 5 eg] sltsf b/n] a9\b} jf 
36\b} 5, Tof] ult jf b/ cjsf] @% jif{, %) jif{ jf !)) jif{df sltn] a9\5 
jf 36\5, cflbsf] ljZn]if0f ul/G5 . eljiosf] k|If]k0f ubf{ cGo ljleGg sf/s 
tTjx¿ vf;u/L xl/tu[x UofF;sf] k|If]k0f ;lxt ul/G5, lsgls xl/tu[x UofF; 
hnjfo'nfO{ k|efj ug]{ d'Vo sf/s xf] . sltko :yfgdf df};d dfkg s]Gb|x¿ 
5}gg\ . To:tf] :yfgsf]nlu jl/kl/ jf glhs}sf] df};d s]Gb|sf] cfwf/df cln 
7"nf] If]qkmnnfO{ ;d]6]/ ljZn]if0f ug{ klg ;lsG5 .
	 ljleGg ;+:yfx¿n] e"pku|xsf] dfWodaf6 k[YjLsf] df};d cg'udg 
ul//x]sf x'G5g\ / To;sf] t:jL/x¿ / To;;DalGw tYofª\sx¿ ;l~rt u/]/ 
/fv]sf x'G5g\ . tL t:jL/ tyf tYofª\sx¿ Psbd} :yfgLo :t/sf] gx'g / 
gkfpg ;S5 . t/ 7'n} If]qkmn ;d]6]/ agfPsf] ePtfklg xfdLn] cWoog ug{ 
nfu]sf] If]qnfO{ ;d]6]sf] gSzf jf tYofª\snfO{ klg pkof]u ug{ ;lsG5 h;af6 
To; If]qsf] lat]sf jif{x¿sf] xfjfkfgLsf] af/]df 1fg lng / eljiosf]nflu 
cg'dfg ug{df 6]jf k'Ub5 .
	 csf]{ dxTjk"0f{ ;"rgfsf] >f]t eg]sf] :yfgLojf;L xf] . sltko :yfgsf] 
nflu dfly pNn]lvt ;"rgfsf] >f]tx¿ pknAw x'b}gg\ h;sf]nlu :yfgLojf;L 
g} Ps dfq ;"rgfsf] >f]t x'S5g\ . :yfgLojf;L ;f] If]qdf w]/} ;do cufl8af6 
a:b} cfPsf]n], To; If]qsf] hnjfo'sf] af/]df pgLx¿sf] nfdf] /fd|f] / ulx/f] 
cg'ej / a'emfO{ /x]sf] x'G5 . o:tf ;"rgfx¿ dfqfTds gx'g ;S5g\, t/ klg 
oL u'0ffTds hfgsf/Laf6 w]/} xb;Dd To; If]qsf] lautsf hnjfo'sf] af/]df 
hfGg, a'em\g / 1fg lng ;lsG5 / o;n] eljiosf] hnjfo' cg'dfg ug{df 6]jf 
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k'¥ofpb5 .
	 hnjfo' kl/jt{gsf] ;fy;fy} ;f];Fu ;DalGwt k|sf]kx¿ h:t} af9L, 
klx/f], ;'Vvf, tftf] xfjf, cltj[li6, cgfj[li6, cflbsf] ljZn]if0f ug{' cjZos 
5 . logLx¿sf] klg lautsf] tYofª\snfO{ cWoog u/L, eljiosf] cg'dfg ug{' 
kb{5 . o:tf] ljZn]if0f ubf{ oL lakbsf 36gfx¿ a9]sf], 36]sf], ltgsf] ;dodf 
kl/jt{g cfPsf] cflbsf] n]vfhf]vf ug'{ kb{5 / ;f]sf] cfwf/df eljiodf x'g] 
36gfx¿sf] klg k|If]k0f ug{' kb{5 .
	 eljiosf]nflu cg'dfg ug{ ljleGg j}1flgs t/Lsfx¿ k|of]u ul/G5g\ . 
To:tf] j}1flgs k4tL pknAw gePsf] cj:yfdf jf To:tf] k4tL cjnDag 
ug]{ Ifdtfsf] cefj ePsf] cj:yfdf cfkm\gf] pQd 1fgsf] cfwf/df eljiosf] 
hnjfo'sf] cf+sng ug'{ kg]{ x'G5 . eljiosf] hnjfo'sf] cg'dfg ubf{ hlt nfdf] 
cg'dfgsf] ;do x'G5 Tolt g} ljZj;gLotfdf sdL x'b} hfG5 . h:t} casf] 
!) jif{df s:tf] xf]nf eGg] cg'dfg / casf] #) jif{df s:tf] xf]nf eGg]df 
cg'dfgdf, !) jif{sf] cg'dfg cln al9 ljZj;gLo x'G5, lsgls #) jif{ ;Dddf 
hnjfo'nfO{ c;/ kfg]{ w]/} cj:yfx¿ clxn]sf]eGbf w]/} kl/jt{g x'g ;S5 h'g 
casf] !) df gx'g ;S5 . To;} #) jif{sf] cg'dfgdf ljZj;gLotf 36\b} hfG5 
t/ klg Tof] ug'{ kb{5 .

(=@=@ kl/jlt{t hnjfo'n] Nofpg ;Sg] c;/ jf k|efj jf hf]lvdsf] ljZn]if0f
	 hnjfo' kl/jt{g / ;f];Fu ;DalGwt k|sf]kx¿sf] n]vfhf]vf u/]kl5 ca 
csf]{ r/0f eg]sf] To;sf] ;Defljt c;/ jf k|efj jf hf]lvdsf] n]vfhf]vf 
/ ljZn]if0f ug{' xf] . tfkqmd jf jiff{sf] dfqf a9\of] eg] jf jiff{sf] ;dodf 
kl/jt{g eof] eg] To;n] ljleGg cfodx¿df s] s:tf] / slt 7"nf] c;/ kf5{, 
To;sf] hf]lvd s:tf] /xG5, cflb af/] ljZn]if0f ug{' kb{5 . hf]lvd jf c;/ jf 
k|efjsf] ljZn]if0f ug{ lgDg kIfx¿df Wofg lbg' kb{5 .
s_	 hnjfo' kl/jt{g / ;f]af6 l;lh{t k|sf]kx¿af6 c;/ kg{ ;Sg] tTjx¿ jf 

j:t' jf ljifox¿sf] klxrfg ug]{ — s] s] j:t'x¿ hnjfo' kl/jt{gaf6 
c;/ k/]sf5g\ / kg{ ;S5g\

v_	 o;/L klxrfg ePsf tTj jf j:t' jf ljifox¿sf] kl/df0fsf] n]vfhf]vf 
ug]{ — c;/ kg{ ;Sg] tTj jf j:t' jf ljifox¿sf] ;ª\Vof slt 5

u_	 tL j:t' jf ljifox¿ sf] u'0ffTds kIfsf] ljZn]if0f, ltgLx¿sf] 
;Dj]bgzLntf jf ;+s6fled'vtf -S_ s:tf] 5

3_	 pko{'Qm …sÚ, …vÚ / …uÚsf] hfgsf/Lsf] cfwf/df tL j:t' jf ljifox¿nfO{ 
slxn], sxfF / slt dfqfdf jf xb;Dd c;/ kg{ ;Sg] ;Defjgf 5 ;f] 



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

96

h]lvdsf] n]vfhf]vf / ljZn]if0f ug]{ .
-s_	 hnjfo' kl/jt{g / ;f]af6 l;lh{t k|sf]kx¿af6 c;/ kg{ ;Sg] tTjx¿ jf j:t' 
jf ljifox¿
	 hnjfo' kl/jt{g tyf ;f];Fu ;DalGwt k|sf]kx¿ -af9L, klx/f], ;'Vv, 
v8]/L, clt aiff{, a]df}ifdsf] aiff{, clt udL{, clt hf8f], x'/L, atf;, cflb_ af6 
c;/ kg{ ;Sg] j:t'x¿nfO{ % -kfFr_ ;d"xdf /fv]/ x]g{ ;lsG5 . logLx¿nfO{ 
hLljsf]kfh{gsf ;fwfg jf ;Dkbf jf >f]t jf k"FhL klg eG5g\ . ltgLx¿ x'g
c_	 dfgjLo >f]t jf ;Dkbf
cf_	 k|fs[lts >f]t jf ;Dkbf
O_	 ef}lts >f]t jf ;Dkbf
O{_	 cfly{s >f]t jf ;Dkbf /
p_	 ;fdflhs tyf ;f+:s[lts >f]t jf ;Dkbf
	 of] juL{s/0fn] hnjfo' kl/jt{gn] c;/ kfg{ ;Sg] j:t'x¿nfO{ klxrfg 
ug{df ;lhnf] agfp5 jf dfu{ bz{g ub{5 .

-v_	 klxrfg ePsf] tTj jf j:t' jf ljifox¿sf] kl/df0f
	 bf]>f] r/0fdf oL >f]tx¿sf] ;ª\VofTds ljj/0fsf] ljZn]if0f ug{' xf] . 
;DefJo c;/ kg{ ;Sg] >f]tsf] ;ª\VofnfO{ …;Dd'vtfÚ jf “Exposure - E” elgG5 . 
;ª\VofTds ljj/0fsf]nflu tn s]lx pbfx/0fx¿ lbOPsf] 5 .
c_	 dfgjLo >f]t — hnjfo' kl/jt{g / To;af6 >[lht k|sf]kk|lt ;Dd'v 

ePsf] hg;ª\Vof, To;df klg afnaflnsf, ue{jtL dlxnf, zf/Ll/s tyf 
dfgl;s ¿kn] czQm jf sdhf]/ ePsf] / j[4j[4fsf] ;ª\Vof v'nfP/ x]g{' 
kb{5 .

cf_	 k|fs[tLs >f]t — jgh+un, r/0f, hl8a'6L tyf cGo jgk}bfj/sf] If]qkmn, 
kfgLsf] d'xfg jf vf]nfsf] ;ª\Vof, vfgLx¿ 5g\ eg] ltgsf] ;ª\Vof, 
If]qkmn, cGo k|fs[lts >f]t h:t} eL/ df}/L a:g] eL/sf] ;ª\Vof, cflb 
k|fs[lts >f]tx¿sf] ;ª\VofTds ljj/0f kb{5 .

O_	 ef}lts >f]t — ef}lts >f]t eGgfn] k|foM dfgj lgld{t ;+/rgfx¿ kb{5 . 
cfjz 3/, af6f], k'n, vfg]kfgL, ;fd'bflos ejg, ljBfno ejg, gx/, 
9n, ljB't, 6]n]kmf]g tyf l6eLsf] tf/, u'Daf, dlGb/, cflb dfgj lgld{t 
ef}lts >f]tx¿ / ltgLx¿sf] ;ª\Vof jf nDafO{ jf cGo ;ª\Vof b]vfpg] 
ljj/0fx¿ kb{5 .
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O{_	 cfly{s >f]t — cfly{s >f]tdf vf; u/L art, cfDbfgL, vr{, 
hLljsf]kfh{gsf >f]t, cflbsf] ;ª\Vof emNsfpg] ljj/0fx¿ klxrfg ug{' 
kb{5 .

p_	 ;fdflhs tyf ;+:s[lts >f]t — ;d"bodf ljBdfg cf}krfl/s tyf 
cgf}krfl/s ;Fu7gx¿ h:t} ag pkef]Qmf ;d"x, ;xsf/L, u'7L, o'js 
;d"x, dlxnf ;d"x, s'g} ju{ jf kl/jf/ ljz]ifsf] ;d"x, jf cGo pkef]Qm 
;d"x, cflb / ltgsf] ;ª\Vof .

	 ;fwf/0fto ;ª\Vof w]/} eof] eg] w]/}nfO{ g} hnjfo' kl/jt{gn] c;/ kfg{ 
;lsg] ePsf]n] ;Dd'vtf (exposure) pRr ePsf] dflgG5 . h:t} af9L cfpg] 
If]qdf hlt w]/} dfG5]sf] ;+Vof eof], kfgLsf] >f]t eof], 3/ eof], cfly{s ultlalw 
eof], ;fdflhs ultljlw eof] >f]t jf ;Dkbf al9 eof] Tolt g} al9af9Ln] c;/ 
kfg{ ;S5, To;}n] hf]lvd al9 x'G5 . of] ljZn]if0fnfO{ :yfg / ;do ljif]z s;/L 
x]g]{ / u|x0f ug]{ eGg]df klg e/ kb{5 . lsgls w]/} >f]t / ;Dkbf eof] eg] 
Ifdtf w]/} x'G5 eGg] cy{ klg nufpg ;lsG5 . t/ oxfF ljZn]if0f ug{ vf]lhPsf] 
;Dkbf rflx k|sf]kk|lt ;Dd'v ePsf] ;Dkbf xf] . k|sf]kn] c;/ kfg{ g;Sg] 
:yfgdf ;Dkbf 5 eg] To;nfO{ Ifdtfsf] ?kdf u0fgf ug{ ;lsG5 . o;nfO{ 
cg'kflts 9+un] k|:t't ug{ klg ;lsG5 . pbfx/0fsf]nflu clt w]/} ;Dd'vtf 
-()Ü eGbfdfly c;/ kg{ ;lsg]_, clt yf]/} ;Dd'vtf -!)Ü eGbf yf]/} c;/ 
kg{ ;Sg]_, cflb .

-u_	 >f]tx¿sf] u'0ffTds kIf cyjf ltgsf] ;Dj]bgzLntf jf ;+s6fled'v 
(Susceptibility or Vulnerability=V) sf] ljZn]if0f
	 t]>f] r/0fdf oL >f]tx¿sf] u'0ffTds kIf cyjf hnjfo' kl/jt{ghGo 
k|sf]kx¿k|lt ltgsf] ;Dj]bgzLntf jf ;+s6f;Ggtfsf] ljZn]if0f ug'{ xf] . oL 
u'0ffTds kIfsf] ljZn]if0fn] oL >f]tx¿ hnjfo' kl/jt{gsf] c;/ k|lt sltsf] 
;Dj]bgzLn cyjf To;sf] c;/k|lt sltsf] b/f] jf sdhf]/ 5g\ eg]/ x]b{5 . 
pbfx/0fsf]nflu cl3Nnf] ljZn]if0fdf ;ª\VofTds ljj/0fx¿ x]/f}+, h:t} 3/sf] 
;ª\Vof, dfgL lnpF !)) j6f 3/ eGg] ljj/0f cfof] / hlt w]/} eof] plt g} w]/} 
c;/ kg{ ;Sg] jf gf]S;fg w]/} x'g] jf hf]lvd w]/} x'g] eGg] a'emfpF5 . t/ slt 
w]/}nfO{ c;/ k5{ eGg] s'/f ltgLx¿sf] ;Dj]bglzntfdf e/ k5{ . pbfx/0fsf]nflu 
Pp6f af9L If]qdf /x]sf] !)) 3/df ;a} 3/ cf/l;l; lkn/ ePsf] / e'O{ tnf 
v'nf /fvL af9Lsf] kfgL ;xh} hfg;Sg] cj:yf 5 eg] tL 3/x¿ af9Ln] gf]S;fg 
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gk'¥ofpg jf sd gf]S;fg k'¥ofpg ;S5 . t/ To:tf] geO{ ToxL !)) j6f 3/ 
lem+u6fn] af/]sf] / df6f]n] lnk]sf] 5 eg] plt g} dfqfsf] jf zlQm ePsf] af9Ln] 
w]/} 3/ gi6 ug{ ;Sb5 . To;}n] ;Dj]bglzntf a9L eof] eg] hf]lvd klg a9L 
x'G5 . tn pk/f]Qm % >f]t jf k"+hLsf] ;Dj]bglzntfnfO{ s;/L x]g{ ;lsG5, 
pbfx/0f ;lxt k|:t't ug]{ k|ofz ul/Psf] 5 . sltko ;ª\VofTds hfgsf/LnfO{ 
u'0ffTds jf ;Dj]bgzLn ;"rgfsf] ?kdf klg k|:t't ug{ ;lsG5 .
c_	 dfgjLo >f]t — pkl:yt hg;ª\Vofsf] lzIff, 1fg, cg'ej, ltgsf] zf/Ll/s 

anjfg, cflb . oL u'0fx¿df sdL eof] eg] ;Dj]bglzntf al9 x'G5 . 
hlt lzIff, 1fg, cg'ej, eof] Tolt g} w]/} ;Dj]bglzntf sd x'G5 . 
;ª\VofTds hfgsf/LnfO{ klg u'0ffTds hfgsf/Lsf] ?kdf lng ;lsG5, 
h:t} afnaRrf, h]i7 gful/s jf ue{jtL dlxnfsf] ;ª\Vof k|ltztdf jf 
cg'kftnfO{ klg ;+a]bgzLntfsf] b[li6sf]0faf6 x]g{ ;lsG5 . ;d"bfodf 
hlt w]/} afnaRrf, h]i7 gful/s jf ue{jtL dlxnfsf] ;ª\Vof jf cg'kft 
eof] Tolt g} ;f] ;d"bfo ;Dj]bgzLn x'G5g\ cyf{t\ k|sf]kn] w]/} c;/ kfg{ 
;lsG5 .

cf_	 k|fs[lts >f]t — jgh+un, r/0f tyf hl8a'6Lsf] cj:yfsf] xsdf e"Ifo 
ePsf], clt rl/r/g ePsf], cflb . kfgLsf] d'xfg jf vf]nfsf] xsdf ;'Sb} 
uPsf] jf k|b'lift ePsf] cj:yf, vfgL tyf pTvgg\sf] xsdf Jojl:yt 
gePsf], cTolws k|of]u, pTvgg\ jf bf]xg ePsf], cflb h:tf u'0ffTds 
kIfx¿ x]l/g' kb{5 .

O_	 ef}lts >f]t — ef}lts >f]tsf] ;DaGwdf 3/sf] pbfx/0f dfly g} 
elg;lsPsf] 5 . ;fd'bflos ejg, ljBfno ejg, u'Daf, dlGb/sf] xsdf 
klg 3/s} h:tf] cj:yf xf] . af6f], k'n, vfg]kfgL, s"nf], cflbsf] xsdf 
eg] ltgLx¿sf lgdf{0f ;fdfu|Lsf] u'0f:t/ / hf]8f, ltgLx¿sf] ef/ afxg 
Ifdtf, ltgLx¿sf] O{lGhlgo/LË l8hfO{gdf tyf lgdf{0fsf] a]nf af9L, 
klx/f] h:tf df};dhGo k|sf]kx¿af6 hf]ufpg] k|lalwk|lt Wofg lbPsf] 5 
jf 5}g, cflb u'0ffTds kIfx¿ x]g{' kb{5 .

O{_	 cfly{s >f]t — cfly{s >f]tdf vf; u/L art, ;dfhdf cfDbfgLsf] 
;d'lrt lat/0f 5 jf 5}g, cfDbfgLsf] >f]tsf] ljljwtf 5 jf 5}g, 
>f]tx¿sf] lbuf]kgf jf lg/Gt/tf 5 jf 5}g, cfjZos k/]sf] v08df 
C0f jf ;fk6L kfpg ;lsG5 ls ;lsb}g, ufpdf ljlQof ;+:yfx¿ 5g\ 
jf 5}gg\, cflb ljlQof;Fu ;DalGwt u'0ffTds kIfx¿sf] ljZn]if0f ug{' 
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kb{5 . AoQmL jf ;dfhsf] cfly{s >f]t / art hlt sd eof] Tolt g} 
al9 k|sf]kk|lt ;Dj]bgzLn x'G5g\ / c;/ kg{ ;Sg] ;Defjgf w]/} x'G5 .

p_	 ;fdflhs tyf ;f+:s[lts >f]t — ;d"xdf ljBdfg cf}krfl/s tyf 
cgf}krfl/s ;Fu7gx¿df ;a} ju{sf] k|ltlglwTj 5 jf 5}g, lg0ff{os 
e"ldsfdf h:t} cWoIf, pkfWoIf, sf]iffWoIf, ;lrj, cflbdf lakGg ju{ 
jf ;+j]bgzLn ju{sf] k|ltlglwTj 5 jf 5}g, oL ;+:yfx¿sf] sfo{Ifdtf 
/ bIftf s:tf] 5, s'g} Ifdtf clej[l4sf] tfnLdx¿ lnPsf] 5 jf 5}g, 
logLx¿n] Aof:yfkg tyf ;~rfng u/]sf] ;+:yfsf] sfo{qmd tyf cfly{s 
>f]tsf] cfotg sltsf] 7"nf] 5, cfjZos kg]{ ;a} k|sf/sf ;+:yfx¿ 
;d"bfodf 5g\ jf 5}gg\, ;+:yfx¿sf] Joj:yfkg /fd|f] jf g/fd|f]] cflb 
s:tf] 5, cflb kIfx¿sf] n]vfhf]vf ug{' kb{5 .

	 o;/L u'0ffTds n]vfhf]vf ubf{ ;an / b'a{n ljz]iftfx¿ klg 5'6\ofpg' 
k5{ . lsgls hlt b'a{n kIfx¿ oL >f]tx¿df eof] Tolt g} tL >f]tx¿ 
k|sf]kk|lt ;Dj]bgzLn x'G5g . ;an tyf b'a{n kIfnfO{ vf;} ;ª\Vofdf k|:t't 
ug{ ;lsb}g, To;}n] o;nfO{ :t/Ls/0f u/L clt sdhf]/ jf clt b'a{n, sDhf]/, 
dWod, ;an -sd b'a{n_ / clt ;an -clt sd b'a{n_ u/L ;fwf/0fto % -kfFr_ 
txdf juL{s/0f u/L k|:t't ug{ ;lsG5 . o:tf] ;an jf b'a{nsf] :t/Ls/0f ubf{ 
hlxn]klg ;DalGwt k|sf]knfO{ Wofgdf /fvL ug{' kb{5 . oxfF km]/L 3/s} pbfx/0f 
lnpF . af9Lu|:t If]qdf 3/sf] agfj6 af9Lsf] b[li6sf]0fn] clt b'a{nb]lv clt 
;an;Dd x'g ;S5 . lem+u6fn] af/]sf], To;dfly df6f]n] lnk]/ kvf{n agfPsf] 
3/ 5 eg] To:tf] 3/ af9Ln] ;lhn} gi6 ug{ ;S5 To;sf] cy{ To:tf] 3/ 
af9Lsf] b[li6sf]0fn] clt b'a{n jf ;Dj]bgzLg dfGg ;lsG5 . cf/l;l; vDaf 
nufP/ e'O{ tnfdf kfgLsf] /fd|/L lgsf; x'g ;Sg] Joj:yf ul/Psf] 5 eg] 
To:tf] 3/n] af9Lsf] IfltnfO{ w]/} xb;Dd y]Ug ;S5 / To:tf] 3/nfO{ ;an jf 
clt ;ansf] :t/df /fVg ;lsG5 cyf{t\ clt sd jf sd ;Dj]bgzLntfsf] 
:t/df /fVg ;lsG5 . To;/L g} klx/f] u|l;t If]qdf o:tf] vfnsf] n]vfhf]vf 
klx/f]sf] b[li6sf]0fn] ug{' kb{5, af9Lsf] b[li6sf]0fn] u/]sf] :t/Ls/0f klx/f]sf]nflu 
ztk|lt;t gldNg ;S5 . s'g} ;d"bfodf 3/x¿ hlt w]/} b'a{n agf}6sf 5g\, 
Tolt g} Tof] ;d"bfo k|sf]kk|lt ;Dj]bgzLn 5 eGg] a'emfpF5 eg] hlt w]/} ;an 
3/x¿ 5g\, Tolt g} Tof] ;d"bfo k|sf]kk|lt k|lt sd ;Djb]gzLn jf ;+s6fled'v 
5 eGg] a'emfpF5 . ;fwf/0fto % -kfFr_ txsf] :t/Ls/0fnfO{ o;/L x]g{ ;lsG5 
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-!_ clt gs/fTds, -@_ gs/fTds -#_ t6:y, -$_ ;s/fTds / -%_ clt 
;s/fTds . o:tf] ljZn]if0f s'g} ;d"bfo jf :yfgdf ljBdfg ;d"bfosf]nflu 
dxTjk"0f{ ;a} ;Dd'Vt ePsf >f]tx¿ -dfgj, ef}lts, cfly{s, ;dflhs tyf 
k|fs[lts_ sf] nflu ug{' kb{5 . o:tf] ljZn]if0f lautb]lv lnP/ eljio;Ddsf] 
ultljlwnfO{ dWogh/ u/]/ ug{' kb{5 . lautsf 36gfx¿af6 kf7 l;Sg] / d'Vo 
u/L cj eljiodf s:tf] hf]lvd x'G5 / To;nfO{ s;/L ;fdgf ug]{ eGg] rflxF 
dxTjk"0f{ /xG5 .

hnjfo' kl/jt{g hf]lvd ljZn]if0f
	 o;/L hnjfo' kl/jt{g / ltg;Fu ;DalGwt k|sf]k, hnjfo' kl/jt{g 
k|lt ;Dd'v >f]t / ltgsf] ;Dj]bgzLntf jf ;+s6fled'vtfsf] hfgsf/L k|fKt 
ePkl5 hf]lvd jf ;DefJo Ifltsf] ljZn]if0f ul/G5 . hlt w]/} hnjfo' kl/jt{g 
ePsf] 5 / To;n] hlt w]/} k|sf]kx¿ lgDTofPsf] 5, tL hnjfo' kl/jt{g / 
ltgn] lgDTofPsf] k|sf]k k|lt hlt w]/} >f]tx¿ ;Dd'v ePsf5g\ / tL ;Dd'v 
ePsf] >f]tx¿ hlt w]/} ;Dj]bgzLn jf ;+s6fled'v 5g\, Tolt g} w]/} hf]lvd 
x'G5, cyjf gs/fTds c;/ jf k|efjsf] ;Defjgf a9L x'G5 h'g cufl8 
;lds/0f % dfkm{t k|:t't ul/Psf] 5 .

(=@=# hf]lvd Go"lgs/0fsf nflu cfjZos s[ofsnfk, >f]t, ;fwfg, Ifdtf tyf gLlt 
sf] ljZn]if0f
	 cl3Nnf] r/0f;Dd ljZn]if0f ubf{ s'g} Pp6f ;d"bfo hnjfo' kl/jt{gaf6 
slt hf]lvddf 5g\ eGg] hfgsf/L x'G5 / tL hf]lvdsf sf/0fx¿ klg s] s] 
x'g\ eGg] df]6fdf]6L hfgsf/L x'G5 h;n] ubf{ hf]lvd Go"lgs/0f ug{ s] s:tf 
s[ofsnfkx¿ k|:tfj jf cjnDag jf nfu" ug{' k5{ eGg] cf+sng ug{ ;lsG5 . 
To;}n] of] r/0fdf tL hf]lvdnfO{ Go"lgs/0f ug{ s[ofsnfk klxrfg ug]{ / 
ltgnfO{ sfo{Gjog ug{ cfjZos >f]t ;fwfgsf] af/]df 5nkmn ul/g] 5 . 
hnjfo' kl/jt{gsf] hf]lvdnfO{ sd ug{ cGt/f{li6«o hnjfo' kl/jt{g sfo{bnn] 
(IPCC) Pp6f cjwf/0ffnfO{ cufl8 ;f/]sf] 5 . of] cjwf/0ff cg';f/ hf]lvdnfO{ 
slxn] klg z'Go jf lgd'{n ug{ ;lsFb}g . ;a} pkfox¿ cjnDag ubf{ klg 
clGtddf s]lx g s]lx hf]lvd /lx/xG5 h;nfO{ :jLsf/ ug{' kb{5 / o;nfO{ 
:jLsfo{ hf]lvd klg elgG5 .
	 hf]lvd Go"lgs/0fsfnflu hf]lvdsf tLg} j6f sf/sx¿ -!= hnjfo' 
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kl/jt{g / To;n] NofPsf] jf Nofpg] k|sf]k, @= ;Dd'vtf / #= ;Dj]bgzLntf 
jf ;+s6fled'vtf_ nfO{ ;Daf]wg ug{' kb{5 . oL tLg} sf/s tTjx¿nfO{ 
;s];Dd sd jf 36fpg] sfd ug{' kb{5 -lrq !&_ . To;}n] cg's"ngnfO{ 
hf]lvd Go"lgs/0f ug]{ b[li6sf]0faf6 x]bf{, o;n] hnjfo' kl/jt{g tyf To;af6 
>[lht k|sf]kx¿sf] Go"lgs/0f tyf Joj:yfkg ug]{, hnjfo' kl/jt{g tyf 
To;af6 >[lht k|sf]kx¿k|lt ;d"bfo / >f]tx¿sf] ;Dd'vtf 36fpg], >f]tx¿sf] 
;Dj]bgzLntf 36fpg], ltgsf] k|lt/f]wfTds tyf pTyfgzLntfsf] Ifdtf j[l4 
ug{] h:tf s[ofsnfkx¿ cg's"ngn] ;d]6\b5 . cg's"ngsf nflu cfjZos 
s[ofsnfk tyf >f]t;fwgx¿sf] klxrfg ubf{ klg dfly 5nkmn ul/Psf] % j6f 
>f]tsf] leq}af6 vf]lhg] / ul/g] sfo{ g} xf] .
	 ca cfpg] lbgx¿df hnjfo' kl/jt{g Go"lgs/0fsf]nlu :jR5 phf{sf] 
dfq} k|a4{g / k|of]u ug{' k5{ eg]/ cl3Nnf] kl/R5]bx¿df n]lv;s]sf]n] oxfF 
km]l/ tL s'/fx¿nfO{ bf]xf]¥ofO/xg' k/]g . To;}n] lgDg x/kmx¿df ;Dd'vtf / 
;Dj]bgzLntf 36fpg] pkfox¿ af/] rrf{ ul/g] 5 .

lrq !&M hf]lvd Go"lgs/0fsfnflu cg's"ng

>f]tM IPCC, 2019a

(=@=$ ;Dd'vtf tyf ;Dj]bgzLntf jf ;+s6fled'v Go"lgs/0f / Ifdtf clej[l4
	 hLljsf]kfh{gsf]nflu cfjZos kfFr ;DkQL cyf{t -!_ dfgjLo >f]t, -@_ 
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k|fs[lts >f]t, -#_ ef}lts >f]t, -$_ cfly{s >f]t / -%_ ;fdflhs tyf ;f+:s[lts 
>f]tleq /x]sf] ;Dd'vtf, ;Dj]bgzLntf / Ifdtfsf] ;lx Aoa:yfkgaf6 
k|efjsf/L cg's"ng x'G5 . o:tf] Aoa:yfkg jf cg's"ng sfo{n] jt{dfgdf 
eO{/x]sf] hnjfo' kl/jt{g hGo k|sf]knfO{ dfq ;Daf]wg gu/L eljiodf 
cfpg ;Sg] ;DefJo k|sf]knfO{ klg ;Daf]wg ug'{ kb{5 . lgDg klR5]bx¿df 
cg's"ngsf]nflu oL >f]tx¿sf] Aoa:yfkg af/] ;+lIfKt hfgsf/L u/fpg] k|of; 
ul/Psf] 5 .
c_	 dfgjLo >f]t — hnjfo' kl/jt{g / To;af6 >[lht k|sf]kk|lt ;Dd'v 

ePsf] hg;ª\Vof, To;df klg afnaflnsf, ue{jtL dlxnf, zf/Ll/s tyf 
dfgl;s ?kn] leGg Ifdtf ePsf / j[4j[4fsf] ;ª\Vof ;Defljt k|efj 
If]qaf6 cGo If]qdf :yfGt/0f ug'{ xf] . ;+efljt k|efljt If]q / ;dodf 
;f] :yndf hlt w]/} hg;ª\Vof eof] Tolt g} w]/} hf]lvd x'G5 . ;w} clws 
af9L cfO/xg], klx/f] uO{/xg], v8]/L eO/xg], xfjfx'/L, cl;gf cfO/xg], 
kfgL ;'Sb} hfg] jf csf]{ cy{df hnjfo'hGo k|sf]kx¿ / ltgsf k|efjx¿ 
a9\b} uO/x]sf] / eljiosf] kl/b[ion] klg To:tf] k|sf]kx¿sf] j[l4 x'b} 
hfg] :yfg / ;doaf6 clt ;Dj]bgzLn ju{sf] ;ª\Vof sd ug{' kb{5 . 
pgLx¿nfO{ Tof] 7fpaf6 cGo ;'/lIft 7fplt/ ;fg{' kb{5 .

	 dfgjLo >f]tsf] Ifdtf clej[l4sf] xsdf hnjfo' kl/jt{g, ltgsf] 
sf/0f, To;af6 x'g] ljljw c;/ tyf k|efj / ltgaf6 ;'/lIft tyf 
cg's"ngsfnflu cfjZos 1fg, ;Lk tyf k|ljlw;DalGw lzIff tyf 
tfnLd cflb lbg] s[ofsnfkx¿ kb{5 .

cf_	 k|fs[lts >f]t — k|fs[lts >f]tnfO{ dfgjLo >f]tnfO{ em} :yfgfGt/ ug{ 
;lsb}g . To;}n] cg's"ngsf] ;Gbe{df k|fs[lts >f]t h:t} jgh+un, r/0f 
tyf hl8a'6Lsf] If]qkmn, kfgLsf] d'xfg jf vf]nfsf] ;ª\Vof, vfgLx¿, 
cflbnfO{ x6fpg ;Dej x'b}g . t/ ltgsfnflu hnjfo' kl/jt{g / ;f] af6 
>[lht k|sf]kaf6 hf]ufpg] h:tf s[ofsnfkx¿sf] n]vfhf]vf ug{' kb{5 . 
h:t} af9L, klx/f], ;'Vvf, cflbaf6 hf]ufpg af9L tyf klx/f] lgoGq0f 
tyf Joj:yfkg, af]6la?jfnfO{ l;+rfO{sf sfo{qmdx¿ nfu" ug{' cflb 
h:tf sfdx¿ ug{' cg's"ngsf] sfd ug{' xf] . ltgLx¿nfO{ oyf:yfgdf 
hnjfo' kl/jt{gsf k|sf]kaf6 clws hf]ufpg] sfo{ g} cg's"ng sfo{ 
xf] . jf:tjdf k|fs[lts >f]t a9L x'g' eg]sf] Ifdtf al9 x'g' klg xf] . 
To;}n] dfgj lgld{t ;+/rgfsf] ;fy;fy k|s[lts >f]tsf] If]qkmn, 3gTj 
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/ u'0ffTds kIf ;'wfg]{ / a9fpg], hnjfo' kl/jt{ghGo k|sf]kaf6 ltgnfO{ 
hf]ufpg] / ;+/If0f ug]{ sfo{ eg]sf] cg's"ng ug{' xf] .

O_	 ef}lts >f]t — ef}lts >f]tsf] ;Dd'vtf 36fpg] eg]sf] hnjfo' kl/jt{g 
hGo k|sf]kaf6 al9 k|efljt If]q jf eljiodf To:tf] x'g] / a9\b} hfg] 
:yfg / ;dodf ef}lts ;+/rgfx¿ gagfpg], xfn ljBdfg ;+/rgfx¿ 
eO/x]sf] / k|efljt kg{;Sg] cj:yfdf ePdf ;f] :yfgaf6 To:tf 
;+/rgfx¿ x6fpg] / To:tf] :yfgdf k'g lgdf{0f gug]{ h:tf s[ofsnfk 
jf sfo{qmdx¿ cg's"ng jf hf]lvd Go"lgs/0fsf sfo{x¿ x'g\ .

	 ef}lts ;+/rgfsf] ;Dj]bgf jf ;+s6fled'vnfO{ Go"lgs/0f ug{ vf;u/L 
ltgsf] O{GhLlgo/LË l8hfO{gdf Wofg k'¥ofpg cfjZos 5 . a9\b} uPsf] 
jfo'd08nsf] tfkqmd, ljifd jiff{, xfjfx'/L, lxdkft, ;'Vvf, af9L, klx/f], 
cflbsf] c;/ / k|efjsf] ljZn]if0f u/L ;f]af6 hf]lug] u/L jf To:tf 
k|sf]kx¿af6 sdeGbf sd c;/ jf c;/} gkg]{ u/L +/rgfx¿sf] lgdf{0f 
ug{' kb{5 . o:tf] ljZn]if0f lautsf] ;fy;fy} eljiosf] klg ug{' cfjZos 
5, lsgls hltklg ;+/rgf clxn] agfpg] xf] ltgn] eljiosf] hnjfo' 
/ ltgaf6 kg]{ c;/sf] ;fdgf ug{' kb{5 . hnjfo' kl/jt{gsf] sf/0f 
eljiosf] hnjfo' lautsf] h:tf] gx'g] ePsf]n] lautsf] xfjfkfgL, af9L, 
klx/f], xfjfx'/L, lxdkft, cflbsf] ljZn]if0fn] eljiosf] oyfy{ lrq0f ePsf] 
x'b}g . To;}n] eljiosf] ljZn]if0f u/]/ To;sf] ;Defljt c;/af6 hf]lug] 
l8hfO{g agfO{ lgdf{0f ug{' kg]{ cfjZos x'G5 .

	 ef}lts ;+/rgfsf] xsdf olb o:tf ;+rgfx¿ ;lx t/Lsfn] lgdf{0f gu/] 
pN6f] To:tf ;+/rgfs} sf/0f lakb cfpFb5 . pbfx/0fsf]nflu ;8s 
agfpbf To; :yfgdf eljZodf cfpg] en kfgLsf] ;lx ljZn]if0f gu/L 
agfof] eg] To:tf ;+/rgfn] enkfgL aUgdf cj/f]w NofO{ emg\ klx/f], e"Ifo 
cyjf af9Lsf] k|sf]k a9fpg ;S5 . To:t} gx/ jf l;+rfO{ agfpbfv]l/ 
vf]nfdf eljZodf cfpg] af9Lsf] /fd|/L ljZn]if0f gu/L gx/sf] l8hfO{g 
ePdf gx/df af9Lsf] kfgL k;L v]tnfO{ gf]S;fg k'¥ofpg ;S5 . To;}n] 
cg's"ngsf] bf}/fgdf lasf; lgdf{0fnfO{ Psflt/ hnjfo'hGo k|sf]kaf6 
;'/lIft ug{' cfjZos 5 eg] csf]{lt/ ltgLx¿sf] sf/0f lakb gx'g] ul/ 
lgdf{0f ug'{ clt cfjZos 5 .

O{_	 cfly{s >f]t — jt{dfg tyf eljiosf] hnjfo'sf] k|lts"ntfaf6 cfly{s 
ultljlwdf c;/ kg]{ ePsf]n] To:tf] c;/ kg]{ :yfgx¿df cfly{s ultljlw 
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gug{] jf x6fpg g;Sg] cj:yf ePdf ;s];Dd sd ug]{, xfn ;~rfngdf 
/x]sf] cfly{s ultljlwx¿ hnjfo' kl/jt{g;Fu} s7Lg x'g] jf nf]k eP/ 
hfg ;Sg] cj:yfdf 5 eg] la:tf/} j}slNks cfly{s s[ofsnfksf] lasf; 
/ cnDjg ug]{ h:tf sfo{qmdx¿ hnjfo' kl/jt{g cg's"ng cGt/ut 
ug{ ;lsG5 . Pp6} dfq cfly{s >f]t x'bf clws hf]lvd kg]{ ePsf]n] 
cfly{s ultljlw klg ljljlws/0f ug{' cfjZos 5 .

	 cfktkl5sf] cfly{s ;d:of 6fg]{ csf]{ Pp6f pkfo xf] ladf . To;}n] 
dfgjLo >f]tsf] ;fy} ;a} >f]t ;fwfgsf] ladf ug{' klg h?/L 5 . hnjfo' 
hGo 36gfn] lhlasf]kfh{gsf ;fwfgx¿df Iflt k'¥ofPdf ladfaf6 ;f] 
Ifltk"lt{ k|fKt u/L hLjgz}nLnfO{ ;flas :t/df lg/Gt/tf lbg 6]jf 
k'¥ofpFb5 .

	 k|fs[lts hnjfo'df cfwfl/t cfly{s ultljlw h:t} s[lif, kz'kfng, 
cflb hnjfo' kl/jt{gk|lt clt ;Dj]bgzLn x'G5g\ / hnjfo'df 
clnslt kl/jt{g cfpgf;fy o:tf vfnsf] cfly{s ultljlwdf k|ToIf 
c;/ kl/xfN5 . To;}n] o:tf vfnsf] cfly{s k]zfdf nfu]sf JolQm jf 
;d"bfox¿n] cg's"ngdf ljz]if Wofg lbg' kg]{ cfjZos 5 .

	 s[lifsf] ;DaGwdf vf; u/L eljiodf s:tf] vfnsf] hnjfo' cl:tTjdf 
cfp5 ;f]sf] j}1flgs tj/n] kl/b[io agfO{ To:tf] vfnsf] hnjfo'nfO{ 
;'xfpbf] s[lif tyf kz'kfngsf ultljlwx¿ clxn] g} cg';Gwfg ug]{, 
lasf; ug]{ / cjnDag ug]{ h:tf sfdx¿ ug{' cfjZos 5 .

p_	 ;fdflhs tyf ;f+:s[lts >f]t — hnjfo' kl/jt{gsf] ;fdgf JolQmut 
txaf6 dfq} ug{ ;lsb}g . o;sf]nflu ;d"xut ?kdf ;fdgf ug{' clt 
cfjZos 5 . o:tf vfnsf] ;fd"lxs jf ;fd'bflos sfd ug]{ t/Lsf 
;d"bfodf k/fk"j{sfnb]lv lasf; tyf kl/dfh{g u/L Aoaxf/df nfu" 
eO{/x]sf] x'G5 . :yfgLo hnjfo'sf] ultlalw a'em\g], hnjfo' hGo k|sf]kaf6 
;'/lIft /xg] / c;/ k/]df To;sf] Aoa:yfg ug]{, k"j{tof/L /xg] cflb 
h:tf :yfgLo 1fg, zLk, ultlalw / To;nfO{ kl/rfng ug]{ k/Dk/fut 
;fdflhs tyf wfld{s ;d"x, ;ldlt tyf ;+:yfx¿ o; k|sf/sf] >f]t 
cGt/ut kb{5 . :yfgLo :t/df /x]sf  To:tf k/Dk/fut k|of;x¿n] 
To; If]qdf ljBdfg jf oyfl:ytLdf eO{/x]sf] hnjfo'nfO{ /fd|/L ;Daf]wg 
u/]sf] x'G5 . t/ kl5Nnf jif{x¿df hnjfo' kl/jt{g Pp6f gofF 36gf 
ePsf]n] To;;Fu h'Wg] pkfox¿ k/Dk/fut 1fg tyf zLk, laBdfg ;d"x 
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jf ;+:yfdf sd x'g ;S5g\ . To;}n] o:tf] cj:yfdf ;d"bfonfO{ 1fg 
lbg' kg]{ / k/Dk/fut ;fdflhs tyf ;+:s[lts ultljlwx¿df kl/dfh{g 
ug{' kg]{ cfjZos x'G5 . ;fy} k/Dk/fut l/ltlylt tyf rfnrngdf 
klg hnjfo' kl/jt{gsf] c;/ tyf k|efj adf]lhd kl/dfh{g ug{' kg]{ 
cfjZos /xG5 . h:t} v]tL nufpg] jf uf]7 ;fg]{ k/Dk/fut ldltx¿ 
gofF kl/jlt{t hnjfo' cg';f/ d]n gvfg ;S5 h;nfO{ s]lx kl/dflh{t 
u/L km/s ldltdf ug{' kg]{ cfjZos x'g ;Sb5 .

	 To;}n] ljZn]if0faf6 k|fKt hfgsf/LnfO{ cfwf/ agfP/ s'g / s:tf 
vfnsf k/Dk/fut ;d"x jf ;+:yf jf ultljlw k|efjsf/L 5g\, s:tf 
vfnsf cf}krfl/s ;d"x jf ;ldltx¿ xfn To; ;d"bfodf ljBdfg 5g\, 
hnjfo' kl/jt{g cg's"ng ;DalGw b'a} vfn] cf}krfl/s tyf cgf}krfl/s 
;ldltx¿ / ltgn] ub}{ cfPsf s[ofsnfk tyf ultlalwdf s] s:tf 
;an tyf b'a{n kIfx¿ 5g\, 1fg / ;Lk 5g\, cflbsf] ljZn]if0f u/L 
o:tf ;fd'bflos tyf ;f+:s[lts >f]tx¿nfO{ ;an agfpg] / k|j4{g 
ug]{ sfo{qmd / ultljlwx¿ hnjfo' kl/jt{g cg's"ngsf sfo{qmdx¿n] 
;d]6\g' kb{5 .

 
(=@=% ljBdfg >f]t, ;fwfg, Ifdtf tyf gLltlgodsf] ljZn]if0f / tTsflng, 
dWosflng tyf bL3{sfnLg cg's"ng of]hgf
	 ljleGg kIfaf6 hnjfo' kl/jt{gaf6 >f]t ;fwgdf kg{ ;Sg] ;DefJo 
hf]lvd, c;/ tyf k|efjx¿ ljZn]if0f u/L k|fljlws b[li6sf]0fn] cfjZos ultljlw 
tyf s[ofsnfkx¿ klg klxrfg u/L ltgLx¿sf] sfo{Gjogsf nflu cfjZos 
>f]t ;fwgsf] n]vfhf]vf / klxrfg ug{' kb{5 . s'g} c;/ ;s/fTds eP jf 
x'g] ;Defjgf ePdf ;f]nfO{ cem k|j4{g ug]{ / gs/fTds eP ;f]nfO{ Go"lgs/0f 
/ lg?T;fxL ug{ cg's"ng sfo{ of]hgfn] lbzflgb]{z ug{' kb{5 . cg's"ng sfo{ 
of]hgf sfo{Gjog ug{ s_ k|ljlw, v_ dfgjLo Ifdtf, u_ ljQLo >f]t / 3_ gLlt 
lgodsf] cfjZos kb{5 . To;}n] ;d:ofnfO{ lgd"{n jf Go"g ug{ ;lsg] k|ljlw 
5 jf 5}g, To;nfO{ cfjZos kg]{ bIf dfgjLo >f]t 5 jf 5}g, k|ljlw tyf 
bIf hgzlQmnfO{ kl/rfng ug{sfnflu cfly{s ljlQo >f]t jf Joj:yf 5 jf 
5}g / oL ;a}nfO{ kl/rfng ug{ gLlt, lgod tyf sfg'gL cfwf/x¿ 5 jf 5}g, 
ljZn]if0f ug]{, klxrfg ug]{, ljBdfg k|fjwgx¿nfO{ kl/rfng / ;b'kof]u ug]{ 
/ gePsf] v08df cfjZos Joj:yf u/L cg's"ng sfo{of]hgf tof/ agfpg' 
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kb{5 .
	 o:tf] la:t[t cg's"ng sfo{of]hgfn] s] sfd ug]{, sxfF ug]{, slxn] ug]{, 
s;n] ug]{, s;/L ug]{, lsg ug]{, cflb ljljw k|Zgx¿sf] ljZn]if0ffTds pQ/x¿ 
;d]6\g' cfjZos 5 .
	 cg's"ng sfo{qmdnfO{ tTsfnLg, dWosfnLg tyf bL3{sfnLg u/L agfpg' 
kb{5 . tTsfn ug{' kg]{ / ug{ ;lsg] sfo{x¿df xfn hnjfo' kl/jt{gn] c;/ 
kfl/;s]sf ;d:ofx¿sf] nflu ljBdfg >f]t, ;fwfg tyf Ifdtfn] Eofpg] clt 
k|fylds k|fKt sfo{x¿ kb{5 . To:t} dWosfnLg sfo{df xfnsf] >f]t;fwfg jf 
1fg zLkn] n] Eofpg g;Sg], To;sf]nflu >f]t;fwg h'/fpg' kg]{ / cNksflng 
cg';Gwfg ug{' kg]{ h'g xfnsf] ;d:ofsf] ulDeo{tfdf tTsfn k|fyldstfdf 
gkg]{ sfo{x¿ kb{5 . bL3{sflng sfo{qmdsf] xsdf eg] kl/b[ion] b]vfPsf] 
eljiosf] hf]lvdnfO{ ;Daf]wg ug]{ vfnsf] sfo{qmdx¿ kb{5 . bL3{sflng 
sfo{qmdsf]nflu yk cWoog tyf cg';Gwfgx¿ ug{' kg]{ sfo{qmdx¿ kb{5 
h;sf] gtLhfn] eljiodf cfpg ;Sg] hf]lvd jf c;/nfO{ Go"lgs/0f ug]{ sfd 
ub{5 . ;fy} eljiosf] hnjfo'sf] ;s];Dd oyfy{k/s kl/b[io agfpg], eljiodf 
x'g] ;Dd'vtf / ;+a]gbzLntfsf] cg'dfg ug]{ / To;af6 >[lht ;Deflat 
hf]lvdsf] laZn]if0f u/L clxn]b]lv g} nfu" ug]{ cg's"ngsf sfo{qmd, of]hgf 
tyf s[ofsnfkx¿ klg kb{5 .

(=@=^ cg's"ng tyf lasf; of]hgfsf] nfu", cg'udg / kf7 l;sfO{
	 cg's"ng sfo{qmdnfO{ Jojl:yt tyf bLuf] tj/n] nfu" ug{' kb{5 . cg's"ng 
eg]sf] Ps k6s u/]/ ;lsg] sfd jf k|s[of xf]Og, of] lg/Gt/ ul//xg], rln/xg] 
/ eO/xg] sfo{ xf] . To;sf]nflu ;/sf/sf] jflif{s tyf cfjlws lasf;sf 
sfo{qmdx¿df cg's"ng sfo{qmdnfO{ ;dfj]z, ;dfof]hg jf Plss[t ug{' kb{5 
h'g lg/Gt/ rln/xg] k|s[of xf] . hnjfo' kl/jt{g cg's"ng sfo{qmdnfO{ klg 
To;/L g} Pp6f lg/Gt/ rln/xg] sfo{qmdsf] ?kdf cufl8 n}hfg' kb{5 . 
o;sf]nflu ljZn]if0f u/]/ agfO{Psf cg's"ng of]hgfnfO{ :yfgLo jf k|b]z jf 
;+3Lo :t/sf] cfjlws tyf jflif{s sfo{qmddf hxfF pko'Qm x'G5 ToxfF Plss[t 
jf ;dfof]hg u/L sfo{Gjog ug{' kb{5 . o;f] ubf{ cg's"ng sfo{qmd lbuf] 
/xG5 . o;f] ugf{n] cg's"ngsf] nflu cfjZos k|ljlw, bIf hgzlQm, cfly{s 
>f]t, ;+/rgf tyf cfjZos gLlt, lgod tyf sfg'gsf] klg Joj:yf ubf{ 5'§} 
geO{ lasf;sf] cleGg c+usf] ?kdf uO/x]sf] x'G5 . jf:tjdf cjsf] ;a} 
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lasf;sf sfo{qmdnfO{ hnjfo' kl/jt{g d}qL jf cg's"ng sfo{qmdsf] ?kdf 
lasf; u/L nfu" ug{' kg]{ ckl/xo{tf 5 .
	 k|To]s lasf; sfo{qmdn] hnjfo' kl/jt{gn] cfkm\gf] If]qdf s] s:tf] c;/ 
kl//x]sf] 5 / eljiosf] kl/b[ion] s] s:tf] c;/ kg]{ b]vfp5 ;f]sf] cWoog, 
cg';Gwfg tyf n]vfhf]vf ug{' kb{5 . :yfgLo txdf cg's"ng of]hgfnfO{ 
lasf; of]hgf jf cof]hgfdf ;dfof]hg ubf{ ;d"bfo jf j8f txdf hnjfo' 
kl/jt{g hGo ;d:ofsf] ljZn]if0f / cfjZostfsf] klxrfg ug]{ a]n}df hnjfo' 
kl/jt{gsf] ljZn]if0f ug]{, To;sf] c;/sf] ljZn]if0f ug]{ / To;nfO{ ;dfwfg 
ug{ cfjZos s[ofsnfk tyf sfo{qmdx¿sf] klxrfg u/L ;'?sf] cj:yfaf6} 
cfBfjlws lasf;sf] sfo{df Plss[t u/]/ n}hfg' kb{5 .
	 ;Dej eP;Dd ljBdfg ;+:yfut ;+/rgf tyf ljlQo Joj:yfkgn] g} 
cg's"ng sfo{qmd lgdf{0f ug]{, nfu" ug]{, cg'udg ug]{ tyf l;sfO{sf sfo{x¿ 
ug]{ Joj:yf ul/g' kb{5 . t/ ljBdfg ;+:yfut ;+/rgf tyf ljlQo Joj:yfkgn] 
cg's"ng sfo{qmdnfO{ ;Daf]wg ug{ ;Sg] cj:yf gePdf bf]xf]/f]kg gx'g] ul/ 
To:tf ;+/rgf tyf Joj:yfx¿ lgdf{0f u/L cg's"ng sfo{qmdsf ultljlwx¿ 
ug{' kb{5 .
	 cg's"ng lg/Gt/ rnL/xg] sfo{ ePsf]n] u/L;s]sf] sfdx¿af6 kf7 
l;Sg] / ;f]nfO{ ca ul/g] sfddf pkof]u ug]{ sfo{ klg Pp6f cleGg sfo{sf] 
¿kdf c+ufNb} n}hfg' kb{5 .
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v08 !)= hnjfo' kl/jt{g ;DalGw ljZj ;++jfb

	 lbuf] lasf;sf]nflu jftfj/0f ;+/If0f clt cfjZos 5 . ljZj jftfj/0f, 
vf;u/L ljZj hnjfo'df uDeL/ ;d:of cfPsf] / o;nfO{ ;Daf]wg ug{' 
kg]{ clt cfjZos eO;s]sf]n] ljZj ;d"bfon] ;g\ !((@ sf] a|flhnsf] k[YjL 
;Dd]ngdf Pp6f 7f]; lg0f{o u¥of] . To;} a]nf hnjfo' kl/jt{g ;DalGw ;+o'Qm 
/fi6« ;+3Lo vfsf dxf;lGw (United Nation’s Framework Convention on 
Climate Change – UNFCCC) tof/ eof] . of] dxf;lGwn] hnjfo' kl/jt{gaf6 
pT;lh{t ;d:ofnfO{ ;Daf]wg ug{ hnjfo' kl/jt{gsf b'O{j6f kf6f, lgd{'nLs/0f 
/ cg's"ng (mitigation and adaptation) nfO{ ;fy;fy} n}hfg' kg]{ cfjZostf 
cf}+Nofof] . o;} cfjZostfnfO{ Wofgdf /fvL ljZj ;d"bfon] ;g !((& df 
hfkfgsf] Sof]6f] ;x/df a;]sf] ;Dd]ngn] -COP3_ Sof]6f] ;lGwkq k|ltkfbg 
u¥of] . Sof]6f] ;lGwkqsf] d"n p2]Zo eg]sf] ljZj ;d"bfo, vf;u/L lasl;t 
d"n'sx¿n] u/]sf] b|'t lasf;sf] sf/0f pT;lh{t xl/tu[x UofF;nfO{ 36fpg' 
/x]sf] lyof] . ;lGwkqfg';f/ lasl;t b]zx¿n] ;g\ @))*—@)!@ ;Dd !(() 
sf] t'ngfdf dfgjLo sf/0f x'g] xl/tu[x UofF;sf] pT;h{g %Ü n] 36fpg' lyof] . 
of] ;lGwkqnfO{ ;g\ !((* dfr{ !^ b]lv !((( dfr{ !% ;Dd vfsf dxf;lGwsf 
;a} kIf /fi6« tyf ;b:ox¿n] cg'df]bg ug{ cfXjfg ul/Psf] lyof] (UN, 1998) .
	 Sof]6f] ;lGwkq ;g @)!% ;Dd k|efjsf/L /Xof] . ;g\ @)!% df k]l/; 
;Demf}tf cfPkl5 hnjfo' kl/jt{g lgd{"nLs/0f -clNks/0f_ nfO{ klg ;f]xL 
;Demf}tf cGt/ut ;Daf]wg ug]{ Joj:yf ul/of] / Sof]6f] ;lGwkqnfO{ cufl8 
a9fOPg . k]l/; ;Demf}tfn] b'a} lgd{"nLs/0f -clNks/0f_ / cg's"ngnfO{ ;Daf]wg 
ub{5 . ;fy} o;n] b'a} lgd{"nLs/0f -clNks/0f_ / cg's"ngnfO{ cfjZos 1fg, 
zLk, k|lalw, ljQ, ;+:yf cflb Ifdtfsf] ;Daf]wg klg ub{5 .
	 otf cg's"ngsf] ;DaGwdf ;g\ @))! df df]/f]Ssf]sf] df/fs]z zx/df 
ePsf] ;Dd]ngn] -COP7_ clt sd lasl;t /fi6«x¿sf]nflu sfo{qmd :yfkgf 
u/L ;f] sfo{qmdsf]nflu clt sd lasl;t /fi6«x¿sf]nflu sf]if -Least 
Developed Country Fund - LDCF_ :yfkgf u¥of] h;n] clt sd lasl;t 
/fi6«x¿nfO{ tTsfn clt h?/L cg's"ngsf sfo{qmdnfO{ cfly{s ;xof]u lbg] 
nIo /flvof] . g]kfn klg Ps clt sd lasl;t /fi6« ePsf]n] of] sf]ifsf] 



hnjfo' kl/jt{g – k|f/lDes hfgsf/L

109

nfeu|fxL b]z xf] . hnjfo' kl/jt{gn] ljz]if u/L u/La / sd Ifdtf ePsf 
/fi6«x¿nfO{ ;fk]lIft ?kdf al9 c;/ kfg]{ ePsf]n] df/fs]z zx/df ePsf] 
;Dd]ngn] clt sd lasl;t /fi6«x¿nfO{ ;xof]u ug]{ sfo{qmd agfof] . t/ 
cg's"ng sfo{ tTsfnsf]nflu dfq geO{ ha;Dd hnjfo' kl/jt{g eO/xG5 
ta;Dd ug{' kg]{ sfo{ ePsf]n] @)!) df d]lS;sf]sf] Sofgs'g zx/df ePsf] 
;Dd]ngn] -COP16_ bL3{sfnLg cg's"ngsf]nflu ;a} /fi6«x¿n] /fli6«o cg's"ng 
of]hgf agfO{ cufl8 a9\g] lg0f{o u¥of] . cg's"ng sfo{qmd clt sd lasl;t 
/fi6«x¿n] dfq geO{ ;a} /fi6«x¿n] nfu" ug{' kg]{ cfjZos /x]sf] klg ;f] 
;Dd]ngn] cf}+Nofof] . ;g @)!% df k]l/;df ePsf] ;Dd]ngn] -COP21_ hnjfo' 
kl/jt{g lgd{'nLs/0f / cg's"ngnfO{ ;fy;fy n}hfg] / To:tf sfo{x¿nfO{ 
;3fp k'¥ofpg lasl;t /fi6«x¿n] lasf;f]Gd'v /fi6«x¿nfO{ cfly{s, k|flalws 
tyf Ifdtf clej[lQsf sfo{qmddf ;xof]u ug]{ ;xdlt eof] .
	 hnjfo' kl/jt{g lgd{'nLs/0f / cg's"ngsfnflu ljleGg sfo{qmdx¿ 
;~rfngdf 5g\ . To;nfO{ ljlQo ;xof]usfnflu UNFCCC sf] ;+oGq cGt/ut 
ljleGg sf]ifx¿ :yfkgf ul/Psf5g\ . tL dWo] clt sd lasl;t /fi6«x¿sf] 
nflu :yfkgf ul/Psf] clt sd lasl;t /fi6« sf]if (LDCF), To;;Fu} ufFl;Psf] 
:jR5 lasf; ;+oGq (Clean Development Mechanism - CDM), cg's"ng sf]if 
(Adaptation Fund) / kl5Nnf] dxTjk"0f{ ljlQo sf]if eg]sf] xl/t hnjfo' sf]if 
(Green Climate Fund - GCF) xf] . hnjfo' kl/jt{g lgd{'nLs/0f / cg's"ng 
sfo{qmdx¿sf gtLhf cfpg s]lx ;do nfUg] jf tTsfn gcfpg] / otf c;/ eg] 
kl//xg] ePsf]n], lasf;f]Gd'v /fi6«x¿, vf; u/L clt sd lasl;t /fi6«x¿n] 
pgLx¿sf] sd Ifdtfsf] sf/0f dfgjLo tyf ;DklQsf] xfgL / gf]S;fgL -Loss 
and Damage_ rfFlx Aoxf]/L /x]sf 5g\ . o;/L xfgL / gf]S;fgL -Loss and 
Damage_ Aoxf]l//x]sf ;b:o /fi6«x¿n] lasl;t /fi6«x¿af6 Ifltk"lt{sf] dfu 
/fVb} cfPsf]df ;g @)@@ df O{lhK6sf] ;fd—Pn—z]v (Sharm El-Sheikh) 
zx/df ePsf] lzv/ ;Dd]ngn] -COP27_ Pp6f xfgL / gf]S;fgL sf]if -Loss 
and Damage Fund_ klg :yfkgf ug]{ lg0f{o u¥of] .
	 hnjfo' kl/jt{g ;DalGw oL laleGg sf]ifx¿df d'nt lasl;t /fi6«x¿n] 
/sd eb{5 . ;g @))( df 8]gdfs{sf] sf]kgx]ug zx/df ePsf] ;Dd]ng 
(COP15) df lasf;f]gd'v /fi6«x¿n] ;fdgf u/L/x]sf] hnjfo' kl/jt{g hGo 
;d:of / cfjZostfnfO{ ;3fpg lasl;t b]zx¿n] ;g @)@) af6 aflif{s 
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cd]/LsL 8n/ !)) lalnog -Ps c/a cd]/LsL 8n/_ ;xof]u ug]{ ;xdlt 
ePsf] lyof] . t/ lasl;t b]zx¿n] ;f] ;xdlt clxn];Dd klg k"/f gu/]sf] 
lasf;f]Gd'v /fi6«x¿sf] u'gf;f] /xb} cfPsf] 5 .
	 oL ;a} sf]ifx¿ ;+o'Qm /fi6« ;+3sf] hnjfo' kl/jt{g dxf;lGw (UNFCCC) 
cGt/ut Joj:yfkg ul/Psf 5g\ . clt sd lasl;t /fi6« sf]if (LDCF) / 
:jR5 lasf; ;+oGq (CDM) cGt/utsf /sdx¿ clt sd lasl;t /fi6«x¿sf] 
cg's"ngsf]nflu dfq kl/rfng ug{ kfpF5g\ . cg's"ng sf]if (adaptation 
fund) sf] /sd eg] clt sd lasl;t /fi6«x¿ tyf lasf;f]Gd'v /fi6«x¿sf] 
cg's"ngsf]nflu dfq kl/rfng ug{ kfp5g\ . kl5Nnf jif{df :yflkt ePsf] 
xl/t hnjfo' sf]if (GCF) rflxF clt sd lasl;t /fi6«x¿ tyf lasf;f]Gd'v 
/fi6«x¿df cg's"ngsf] ;fy} lgd{'nLs/0fsf] nflu klg kl/rfng ug{ kfp5g\ . 
ljZj hnjfo' kl/jt{g vf; u/L b|'t ultdf ePsf] lasf;sf] bf}/fgdf lasl;t 
/fi6«x¿af6 ePsf] clws xl/tu[x UofF;sf] pT;h{gsf] sf/0f ePsf]]n] hnjfo' 
laQdf lasl;t /fi6«x¿n] lasf;f]Gd'v /fi6«x¿nfO{ cfly{s ;xotf lbg' kg]{ 
Joj:yf /x]sf] 5 .
	 dxf;lGwsfnflu sfd ug]{ d'Vo b'O{j6f ;xfos ;+:yfx¿ 5g\, logLx¿ 
x'g\ !_ j}1flgs tyf k|fljlws ;Nnfxsf nflu ;xof]u ;+:yf (subsidiary 
body for scientific and technical advice – SBSTA) / @_ sfo{Gjogsf nflu 
;xfos ;+:yf (subsidiary body for implementation - SBI) . dxf;lGwn] 
j}1flgs cWoog tyf cg';Gwfgsf ;xfotf cfO{lkl;l; (IPCC) cyf{t\ hnjfo' 
kl/jt{gsf nflu cGt/;/sf/L sfo{bn af6 lnG5g\ .
	 dxf;lGwsf kIf /fi6«x¿ k|To]s jif{ k|foM l8;]Da/ dlxgfdf ;Dd]ng u5{g\ 
/ dxf;lGwsf] ljleGg kIfdf 5nkmn u5{g\ / lg0f{ox¿ u5{g\ . of] dxf;lGw 
k|ltkfbg ePkl5 ;g\ @)@@ ;Dd @& j6f jflif{s ;Dd]ngx¿ eO;s]sf 5g\ . 
To;sf] cnfjf x/]s jif{ h'g dlxgfdf cw{jflif{s a}7s klg a:5g\ hxfF k|ult 
;ldIff u5{g\ / cfpg] dlxgfx¿sf nflu sfo{qmdx¿sf] af/]df 5nkmn u5{g\ . 
dxf;lGw sfo{Gjogsf nflu ;lrjfnosf] sfof{no hd{gLsf] af]g zx/df /x]sf] 
5 .
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v08 !!= hnjfo' kl/jt{g ;DalGw g]kfnsf] 
kxn, ;xsfo{ tyf ;xeflutf

	 g]kfnn] hnjfo' kljt{g ;DalGw vfsf dxf;lGwdf ;g\ !((@ h'g !@ df 
;lx u/]sf] lyof] / ;f] ;lGwsf] cg'df]bg ;g\ !(($ d] @ df u¥of] . g]kfndf 
of] ;lGw ;g\ !(($ h'g #! Aff6 nfu" eof] .
	 To:t} g]kfnn] Sof]6f] ;lGwkqsf] cg'df]bg ;g\ @))% ;]K6]Da/ !^ df 
u¥of] / o;sf] nfu" ;f]lx jif{sf] l8;]Da/ !@ af6 eof] (UNFCCC website) .
	 oL ;lGwx¿df x:tfIf/ / ltgLx¿nfO{ nfu" u/]kl5 ltgLx¿sf] k|fjwfg 
cg';f/ bfloTjx¿ k"/f ug]{, ltgLx¿af6 pknAw ug{ ;lsg] nfex¿ klg 
g]kfnn] lnb}+ cfPsf] 5 .
	 To:t} ;g\ @)!% df k]l/; ;Demf}tf cfPkl5 g]kfnn] of] ;Demf}tfsf] 
cg'df]bg ;g\ @)!^ cS6f]a/ $ df u¥of] h'g #) lbg kl5 ;f]lx jif{sf] gf]e]Da/ 
$ af6 nfu" eof] . k]l/; ;Demf}tfdf x:tfIf/ u/]sf ;a} lasl;t / lasf;f]Gd'v 
;b:o /fi6x¿n] hnjfo' kl/jt{gsf] lgd"{nLs/0f / cg's"ngsfnflu lnlvt 
b[9tf JoQm ug{' kg]{ k|fjwfg 5 . To;} cg'?k ;g @)!^ cS6f]a/ % df 
g]kfnn] cfkm\gf] klxnf] / l8;]Da/ @)@) df bf]>f] æ/fli6«o lgwf{l/t of]ubfgx¿Æ 
(Nationally Determined Contributions – NDC) k]z u¥of] (The permanent 
mission of Nepal to the UN) . tTkZrft g]kfnn] o; ;Demf}tf cg';f/sf] 
bfloTjx¿ lgjf{x ub}{ cfPsf] 5 .
	 g]kfnn] ;g\ @)!) df /fli6«o cg's"ng sfo{qmd (National Adaptation 
Programme of Action - NAPA) tof/ u¥of] (MoE, 2010) . /fli6«o cg's"ng 
sfo{qmd tTsfn clt cfjZos cg's"ngsf] s[ofsnfksf] nflu agfOg] sfo{qmd 
xf] h'g clt sd lasl;t /fi6«x¿n] tof/ ug{'kb{5 . g]kfnn] ;g @)!! df 
klxnf] hnjfo' kl/jt{g gLlt (climate change policy) agfof] (MoE, 2011) / 
@)&^ df ;f] gLltnfO{ kl/jlt{t /fhgLlts ;+/rgf / kl5Nnf l;sfO{x¿nfO{ 
klg ;d]6L kl/dfh{g / ;+zf]wg ul/of] (MoFE 2019a) . hnjfo' kl/jt{g 
Pp6f ax'cfolds ljifo xf] . To;}n] of] ;a} ljifodf ;dfof]hg jf Plss[t x'g' 
cfjZos 5 . of] oyfy{tfnfO{ g]kfn hnjfo' kl/jt{g gLltn] ;Daf]wg u/]sf] 
5 . To:t} g]kfnn] @)!! df :yfgLo cg's"ng vfsf (Local adaptation plan 
of action framework) agfof] h'g @)@) df ;+zf]wg ul/of] (GoN, 2020) . 
g]kfnn] ;g @)@! gf]e]Da/ df /fli6«o cg's"ng of]hgf klg tof/ u¥of] . 
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/fli6«o cg's"ng of]hgf dWod tyf bL3{sflng cg's"ngsf] nflu agfOg] of]hgf 
xf] . hnjfo' kl/jt{gdf dWod tyf lb3{ sfn eg]sf] ;fwf/0f lasf;sf] 
sfneGbf nfdf] lng] u/]sf] 5 . lb3{sfn eGgfn] ;g @)$)—@)%) jf ;f]eGbf 
k5fl8sf] ;donfO{ O{+lut u/]sf] 5 eg], To;eGbf cufl8 ;g @)#)—@)$) 
nfO{ dWosfnsf] ?kdf O{+lut u/]sf] b]lvG5 .
	 To:t} g]kfnn] ;g @)!@ df hnjfo' kl/jt{g ah]6 sf]8 ;DalGw ljlw 
tyf dfkb08 agfPsf] 5 . xfn ljleGg lasf;sf sfo{qdmx¿df hnjfo' 
kl/jt{gsf] klg ah]6 zLif{s /xg] Joj:yf ul/Psf]5 . o;n] ubf{ hnjfo' 
kl/jt{gsf] sfo{qmddf g]kfnn] slt /sd vr{ jf nufgL u/L/x]sf] 5 ;f] 
cg'udg tyf d'No+sg ug{ ;lsG5 . To:t} g]kfnn] ;g\ @)!* df /]8 Kn;\ 
(Reducing Emission from Deforestation and Degradation - REDD+) /0fgLlt 
agfPsf] 5 . of] /0fgLltn] hnjfo' kl/jt{gsf] kl/k|]Ifdf agh+un a9fpg], 
a[If/f]k0f ug]{, ;+/If0f ug]{, Aoa:yfkg ug]{, cflb sfo{qmd tyf s[ofsnfksf] 
af/]df ;/sf/nfO{ lgb]{lzt ub{5 .
	 vfsf dxf;lGwsf] /fli6«o clwsf/Ls lgsfo ag tyf jftfj/0f 
dGqfno /x]sf] 5 . xl/t hnjfo' sf]if af6 cfly{s ;xof]u lng g]kfnn] k"j{ 
tof/Lx¿ klg u/L;s]sf] 5 . xl/t hnjfo' sf]ifsf]nflu cflwsf/Ls ;+:yf cy{ 
dGqfnonfO{ tf]s]sf] 5 eg] ;f] cfly{s ;xfotf lng dfGotf k|fKt ;+:yfsf] 
?kdf j}slNks phf{ k|j4{g s]Gb| /x]sf] 5 . o:tf] dfGotf k|fKt ;+:yf g]kfn 
;/sf/sf] l;kmfl/;df eljiodf c? klg ylkg ;Sb5 .
	 xfn;Dd g]kfnn] ljleGg ;+:yfx¿af6 hnjfo' kl/jt{gsf]nflu cfly{s 
tyf k|fljlws ;xof]ux¿ klg lnO;s]sf] 5 . hnjfo' kl/jt{g If]qdf g]kfnnfO{ 
cfly{s tyf k|fljlws ;xof]u lbg] k|d'v ;+:yfx¿df ljZj a}+s, PlzonL lasf; 
a}+s, ;+o'Qm /fi6«;+3sf] lasf; sfo{qmd, a]nfot, cd]l/sf, cflb kb{5 .
	 xfn k|b]z / :yfgLo txn] hnjfo' kl/jt{g / lakb Joj:yfkgnfO{ 
;Fu;Fu} nlu/x]sf] cj:yf 5 . sltn] t gLlt tyf sfo{qmdx¿ klg agfPsf] 
cj:yf 5 . t/ ltg} txsf] ;/sf/sf] aLrdf hnjfo' kl/jt{g sfo{qmdsf]nflu 
k|efjsf/L ;dGjosf] clt cfjZos 5 . ;fy} :yfgLo / k|b]z :t/df o; 
ljifodf 1fg / ;Lk If]qdf Ifdtfsf] clej[l4 ug{ clt cfjZos /x]sf] 5 . 
hnjfo' kl/jt{gsf] b'a} kf6f], lgd{'nLs/0f / cg's"ngsf nflu xfn b]zdf 
cWoog cg';Gwfgsf] s[osnfk klg clt Go"g 5 h'g a9fpg' kg]{ clt cfjZos 
5 . oL ;a} sfo{ ug{sf] nflu cfjZos cfly{s >f]tsf] klg cToGt sdL /x]sf] 
cj:yf h'g pNn]Vo a9fpg cfjZos 5 .
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v08 !@= hnjfo' kl/jt{g;DalGw
g]kfnsf] casf] af6f]

	 hnjfo' kl/jt{gnfO{ lasf;sf] d"nwf/sf] ?kdf ;+3, k|b]z / :yfgLo ;a} 
txsf] cfjlws tyf jflif{s sfo{qmddf clgjfo{ ;dfj]z ug{' h?/L 5 .
	 hnjfo' kl/jt{gsf] ;d:of tTsfnsf] nflu dfq geO{ cfpbf bzsf}+ 
jif{;Dd eO/xg] ePsf]n] efjL kl/b[iosf] cfwf/df / o;af6 ;Defljt 
hf]lvdnfO{ ;xL ljZn]if0f u/L cg's"ng tyf clNks/0f -lgd{'nLs/0f_ sfo{qmd 
agfO{ k|efjsf/L 9+un] sfo{Gjog ug{' cfjZos 5 . To;sf] nflu /fHosf] ;a} 
txdf cfjZos hgzlQm / Ifdtf, k|ljlwsf] lasf; / j}1flgs cg';Gwfg, 
ljQLo Joj:yf / k|fjwfg, cfjZos ;+:yf, gLlt, lgod tyf sfg'g lgdf{0f 
u/L ;zQm tj/n] hnjfo' kl/jt{gsf] sfo{qmdnfO{ nfu" ug{' kg]{ clt cfjZos 
ePsf] 5 .
	 z}lIfs k|0ffnLdf ljBfnosf] tNnf] :t/b]lv pRr lzIff;Dd hnjfo' 
kl/jt{gnfO{ clgjfo{ ;dfj]z ug{' cfjZos 5 . To:t} cf}krfl/s tyf 
cgf}krfl/s ;Lk lasf;sf tfnLdx¿df hnjfo' kl/jt{g / o;sf] ;DalGwt 
ljifo;Fusf] ;DaGwsf] af/]df hfgsf/L lbO{ tL ljifox¿df hnjfo' kl/jt{g 
cg's"ng tyf lgd{'nLs/0fsf cfjZostf, 9fFrf, k|ljlw / pkfox¿sf] af/]df 
5nkmn / ljZn]if0f u/L To; ;DalGw hfgsf/L tyf ;Lk lbg' cfjZos 5 . 
;fy} ljljw ljifout If]qaf6 hnjfo' kl/jt{g Go"lgs/0fsf]nflu s] s:tf] 
e"ldsf / of]ubfg lbg ;lsG5, lasf;nfO{ s;/L sfa{g t6:y agfpg ;lsG5 
To; af/] 1fg, ;Lk cflb lbg cfjZos 5 .
	 ljifout cg';Gwfg sfo{qmdx¿ h:t} s[lif cg';Gwfg, jg cg';Gwfg, 
:jf:Yo cg';Gwfg, jftfj/0f cg';Gwfg, cflbdf hnjfo' kl/jt{gnfO{ pNn]Vo 
:yfg lbOg' kb{5 . cfpb aif{x¿df hnjfo' kl/jt{gn] oL laifox¿df sf] s:tf 
;d:of, r'gf}tL / cj;/x¿ Nofpg ;Sg] ;Defjgf 5, ltgnfO{ clxNo}b]lv 
s;/L ;Daf]wg ug]{, eGg] h:tf laifodf oL laifout If]qn] clxNo]b]lv g} Wofg 
lbg cfjZos 5 . ljZjljBfnox¿ hnjfo' kl/jt{g ;DalGw cg';Gwfgsf] 
sfo{df ;+nUg x'g' cfjZos 5 .
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	 casf bzsx¿df hnjfo' kl/jt{g lg/Gt/ x'g] lglZrt 5 . t/ sxfF, 
slxNo], slt xb;Dd hnjfo' kl/jt{g x'G5 / o;sf] c;/ slt kg{ ;S5 
eGg] af/] clglZrt 5 . To;}n] hnjfo' kl/jt{g ;DalGw cg';GwfgnfO{ pRr 
k|fyldstfsf;fy c+ufNg' kg]{ cjsf] vfFrf]sf] laifo xf] . cfpbf lbgx¿, dlxgf 
tyf aif{x¿sf] hnjfo'sf] e/kbf]{ kl/b[io jf k|If]k0fsf] lasf; u/L gLlt tyf 
sfo{qmd lgdf{tf / hg;d"bfonfO{ k|efjsf/L t/Lsfn] ;f] sf] ;"rgf lbg] / 
;"rgfsf] pkof]usf]nflu cfjZos Ifdtf alea[l2 ug{' lgtfGt cfjZostfsf] 
laifo ePsf] 5 .
	 cfpFbf lbgx¿df lasf;sf ;a} sfo{qmdx¿nfO{ Go"g sfa{g jf :jR5 
lasf; jf xl/t lasf;sf] cjwf/0ff c+ufnL z"Go jf Go"g xl/tu[x UofF;sf] 
pT;h{g ug]{ k|ljlw, dfWod cflb cjnDag u/L lasf; / xl/tu[x UofF;;Fusf] 
wgfTds ;x;DaGwnfO{ ljR5]b ub}{ n}hfg] af6f] xfd|f lasf;sf] sfo{qmdn] 
;dfTg' kb{5 .
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;+lIfKt zAbx¿
);]	 M 	 l8u|L ;]G6Lu|]8
lj=;+=	 M	 ljqmd ;+at\
ld	 M	 ld6/
ldld	 M	 ldlnld6/
x]=	 M	 x]S6/
AFOLU	 : 	 Agriculture, Forestry and other Land Uses
bcm	 :	 billion cubic metre
CFCs	 :	 Chlorofluorocarbons
CO2e	 :	 Corbondioxide equivalent
COP	 :	 Conference of parties
CV	 :	 caloric value
DHM	 : 	 Department of Hydrology and Meteorology
eq	 :	 equivalent
FAO	 : 	 Food and Agriculture Organisation
FCC	 : 	 Frameowrk Convention on Climate Change
GCAP	 : 	 Global Climate Adaptation Partnership
Gt	 : 	 Gigga tonne -! c/a 6g_

HFCs	 :	 Hydrofuorocarbons
IDS- Nepal	 : 	 Integrated Development Society- Nepal
IPCC	 : 	 Intergovernmental Panel for Climate Change
LRMP	 : 	 Land Resource Mapping Project
MoFE	 : 	 Ministry of Forest and Environment
Mt	 :	 Metric tonne
Mtoe	 :	 Metric tonne oil equivalent
NAPA	 :	 National Adaptation Programme of Action
NASA	 : 	 National Aeronautics and Space Administration
NCVST	 : 	 Nepal Climate Vulnerability Study Team
NDC	 :	 Nationally Determined Contributions
NOAA	 : 	 National Oceanic and Atmospheric Administration
PAC	 : 	 Practical Action Consulting
PFCs	 :	 Perfluorinated compounds
ppbv	 : 	 parts per billion by volume
ppmv	 : 	 parts per million by volume
pptv	 : 	 parts per trillion by volume
RCP	 : 	 Representative Concentration Pathways
SBSTA	 : 	 Subsidiary Body for Scientific and Technical Advice
SF	 :	 Sulfur fluoride
UNEP	 :	 United Naitons Environment Program
UNFCCC	 :	 United Nations Framework Consvension on Climate Change
W m-2	 : 	 Watt per square metre
WECS	 : 	 Water and Energy Commission Secretariat
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