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n]v;f/
        o; n]vdf kof{j/0fLo ;d:ofx¿dfly ul/Psf] 
j}1flgs ljZn]if0f k|:t't ul/Psf] 5 . o;df ljànufot 
g]kfnh:tf d'n'sx¿n] ef]Ub} cfPsf] kof{j/0fLo ;d:of, 
hnjfo' kl/jt{g;DaGwL ;d:ofx¿sf] n]vfhf]vf / 
lgrf]8 k|:t't ul/Psf] 5 . dfgj ;d'bfo cem egf}F 
;LdfGtLj[mt ;d'bfo / ;LdfGt ljsf;sf] ;"rsfËdf 
k/]sf /fi6«x¿n] ef]Ub} cfPsf ljleÙ jftfj/0fLo If]q 
/ To;n] dfgjLo, ;fdflhs, cfly{s, ;f+:j[mlts tyf 
ef}lts cj:yfdf kf/]sf k|efjx¿ / To;sf] j}1flgs 
cfwf/x¿sf] ldlxg ljZn]if0f ug]{ k|of; ul/Psf] 5 . 
cem ;"Idtd\ ¿kdf eÙ'kbf{ kof{j/0fLo ;d:ofdf 
g]kfnsf] ;Gbe{, ljBdfg r'gf}tLx¿ / eljiosf] lbzfaf/] 
lj:t[t rrf{ ul/Psf] 5 . j}1flgs ljZn]if0fn] jftfj/0fLo 
;d:ofx¿sf] klxrfg, sf/0fx¿sf] vf]hL, k|efjx¿sf] 
d"NofËg / ;dfwfgsf pkfox¿ ljsf; ug{ j:t'lgi7 
/ k|df0fdf cfwfl/t wf/0ffx¿ ljsf; ug]{ dfu{ k|z:t 
u5{ . cjnf]sg, k|of]ufTds cWoog, gd'gf ;Ëng 
/ k|of]uzfnf ljZn]if0f, ul0ftLo df]8]lnª, ef}uf]lns 
;"rgf k|0ffnL (GIS) / b"/ ;+j]bg (Remote Sensing) 
h:tf ljlwx¿ k|of]u u/]/ jfo'd08n, hne08f/, e"ld 
/ h}ljs d08nsf] lj:t[t cWoog ug]{ ul/G5 . dfgjLo 
ultljlwx¿n] pTkÙ u/fPsf] hnjfo' kl/jt{g, k|b"if0f, 
h}ljs ljljwtfsf] îf;h:tf ;d:ofx¿sf] ulx/fOdf 
k'Ug / ltgsf] Go"gLs/0fsf nflu j}1flgs ljZn]if0f 

ckl/xfo{ 5 . g]kfnh:tf] ef}uf]lns / h}ljs ljljwtfn] 
el/k"0f{ eP klg jftfj/0fLo ¿kdf ;+j]bgzLn d'n'ssf 
nflu o;sf] cem w]/} dxŒj /x]sf] 5 . oBlk tYofËsf] 
cefj, ;|f]t;fwgsf] sdL, ef}uf]lns, cfly{s clg 
/fhgLlts hl6ntf / cGtlj{ifos ;dGjosf] cefjh:tf 
r'gf}tLx¿ ljBdfg 5g\ . oL r'gf}tLx¿nfO{ ;Daf]wg 
ub}{ pÙt k|ljlw / PsLj[mt b[li6sf]0f ckgfP/ lbuf] 
eljio ;'lglát ug{ kof{j/0fLo kIfsf] j}1flgs ljZn]if0f 
ckl/xfo{ 5 .

zAbj'm~hL
          hnjfo' kl/jt{g, k|b"if0f, kof{–;flxTo, h}ljs 
ljljwtf, ef}uf]lns ;"rgf k|0ffnL 

ljifo k|j]z
 	   kof{j/0f eÙfn] xfd|f] j/k/ /x]sf jg:klt, 
hLjhGt' tyf ;"IdhLjnufot ;Dk"0f{ h}ljs kIf / 
xfjf, kfgL, r§fg, ;"o{sf] k|sfzh:tf ch}ljs tŒjx¿ 
/ ltgLx¿sf] Psfk;sf] hl6ntd cGt;{DaGwsf] 
;du| k|0ffnL eÙ] a'lemG5 . log} hl6n t/ ultzLn / 
ckl/xfo{ cGt;{DaGwx¿n] k[YjLdf hLjgnfO{ ;Dej 
t'NofPsf] 5 . oL ;DaGwx¿df ljleÙtf e]l6G5 . tL 
;DaGwx¿sf] ljljwtfn] ubf{ k[YjLdf ;[hgf x'g] 
kof{j/0fLo cj:yfdf klg ljleÙtf kfOG5 . j'mg} ;DaGwn] 
cg'j'mn kof{j/0fLo k|0ffnLsf] t j'mg} ;DaGwn] k|ltj"mn 
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k|0ffnLsf] cj:yf ;[hgf u5{ . dfgj ;dfhsf] cl:tTj 
/ ljsf; k"0f{tof :j:y kof{j/0fdf lge{/ /xG5 . t/ 
a9\bf] hg;ÌØf, cf}Bf]lusLs/0f, ;x/Ls/0f tyf
pkef]ujfbL hLjgz}nLsf sf/0f k|fj[mlts ;|f]tx¿sf] 
cTolws bf]xg / jftfj/0fLo k|b"if0fn] ubf{ xfd|f] kof{j/0f 
uDeL/ ;Ë6df kb}{ uPsf] 5 . hnjfo' kl/jt{g, h}ljs 
ljljwtfsf] îf;, jfo', hn / e"ldk|b"if0f, d?e"dLs/0f 
h:tf ;d:ofx¿ ljàJofkL ¿kdf b]vf k/]sf 5g\, 
h;n] dfgj ljsf;df gsf/fTds k|efj kf/]sf] 5 .
	 o:tf hl6n jftfj/0fLo ;d:ofx¿ oyfy{df 
a'‰g, ltgsf sf/0fx¿sf] lgSof}{n ug{, k|efjx¿sf] 
d"NofËg ug{ tyf k|efjsf/L ;dfwfgsf pkfox¿ 
vf]Hg cyf{t\ o;sf] ljsf; ug{sf nflu efjgfTds 
/ ;txL b[li6sf]0f kof{Kt x'Fb}g  / ;fwf/0f tf}/tl/sf 
pko'Qm x'Fb}g .  o;sf nflu uxg / ;"Iftd\ ljZn]if0f 
cfjZos x'G5 . t;y{ o;sf nflu j:t'k/s, tYodf 
cfwfl/t / ;'Jojl:yt cWoog cfjZos 5 . o;}nfO{ 
‘kof{j/0fsf] j}1flgs ljZn]if0f’ sf] cf}lrTo b]lvG5 . 
j}1flgs ljZn]if0fn] kl/sNkgf lgdf{0f, tYofË ;Ëng, 
k/LIf0f, JofVof / lgisif{ lgsfNg] Jojl:yt k|lj|mof 
ckgfpF5 . o;n] kof{j/0fsf ljleÙ 36sx¿n] s;/L 
cGtlj|{mof u5{g\, dfgjLo ultljlwn] ltgLx¿nfO{ 
s;/L c;/ u5{ / tL c;/x¿nfO{ s;/L Go"gLs/0f jf 
Joj:yfkg ug{ ;lsG5 eÙ]af/] ulx/f] 1fg k|bfg ub{5 
cyf{t\ kof{j/0fsf ljljw kIfx¿nfO{ tYo, sf/0f / 
k|efjsf] s;Ldf x]b{5† To;}n] of] j}1flgs ljZn]if0f xf] . 
of] n]v log} kof{j/0fsf kIfx¿sf] j}1flgs ljZn]if0fsf 
ljleÙ kIfx¿df j]mlGb|t 5 . o;df ljZn]if0fsf k|d'v 
ljlwx¿, jfo'd08n, df};dhGo ef}uf]lns / h}ljs–
d08nh:tf k|d'v jftfj/0fLo If]qx¿sf] ljZn]if0f 
s;/L ul/G5† dfgjLo ultljlwx¿sf] k|efj, g]kfnsf] 
ljlzi6 ;Gbe{, o; If]qsf r'gf}tLx¿ / eljiosf 
;Defjgfx¿af/] lj:t[t ¿kdf rrf{ ul/Psf] 5 . of] 
n]vsf] p2]Zo kf7sx¿nfO{ kof{j/0fsf] j}1flgs 
ljZn]if0fsf] dxŒj / k|lj|mofaf/] hfgsf/L u/fpg' / 

jftfj/0fLo lbuf]kgfsf nflu o;sf] ckl/xfo{tfnfO{ 
phfu/ ug{' xf] . o;sf ;fy} n]vdf j}1flgs cWoogdf 
g]kfnsf] cg'ej;d]tdf k|sfz kfl/Psf] 5 .

cWoogljlw
	 of] cWoogsf nflu kof{j/0fn] em]Nb} cfPsf] 
îf;f]Gd'v cj:yf, hnjfo' kl/jt{g / To;n] dfgj hLjgdf 
kf/]sf] k|efjx¿df cfwfl/t /x]/ ljleÙ sfnv08df 
k|sflzt ePsf lj1;dLlIft (peer–reviewed) hg{n, 
k':ts, k|ltj]bg / cGo ljåfg\x¿sf n]v÷cfn]vx¿sf] 
uxg / t'ngfTds ljZn]if0f ul/Psf] 5 . o;cGtu{t 
kof{j/0f;Fu ;DalGwt ;}4flGts / cjwf/0ffut 
:ki6tfsf nflu ;fdu|Lx¿sf] ;dLIff u/L n]v tof/ 
ul/Psf] 5 .

dfgj ljsf; / kof{j/0fLo 
;f]rsf] bfz{lgs kIf
	 dfgj ljsf;df kof{j/0fLo ;f]rn] dfgj / 
k|j[mltlarsf] ;DaGwsf] k'gd{"NofËg ug{ dxŒjk"0f{ 
cfwf/ k|bfg ub{5 . k/Dk/fut ljsf;sf df]8]nx¿ 
k|foM dfgjj]mlGb|t (Anthropocentric) x'G5g\, h;n] 
k|j[mltnfO{ dfgjLo cfjZostf k"lt{ ug]{ ;fwgsf  
¿kdf dfq x]5{g\ . o;sf ljk/Lt kof{j/0fLo bz{gn] 
k|j[mltsf] cGt/lglxt d"No (Intrinsic value) :jLsf/ 
ub}{ hLjj]mlGb|t (Biocentric) jf kfl/l:ylts j]mlGb|t 
(Ecocentric) b[li6sf]0f cl3 ;fb{5 . o;n] dfgjnfO{ 
k|j[mltsf] Ps cleÙ cÍsf ¿kdf :jLsfb}{ efjL k':tfsf] 
clwsf/ (Intergenerational equity), ;Dk"0f{ hLjhGt' 
/ kfl/l:ylts k|0ffnLsf] g}lts dxŒjnfO{ hf]8 lbG5 . 
o;y{ kof{j/0fLo ;f]rn] ljsf;nfO{ cfly{s j[l4df 
dfq ;Lldt g/fvL jftfj/0fLo lbuf]kgf, ;fdflhs 
Gofo / k|f0fLx¿sf] sNof0fnfO{ ;d]6\g] a[xQ/ / g}lts 
b[li6sf]0f k|:t't u5{† h;af6 dfgj ljsf; k|j[mlt;Fusf] 
;fd~h:otf / ;xcl:tTjdf cfwfl/t x'g ;sf];\ 
(Uprety, 2023 p. 310) .
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kof{j/0f lj1fg / o;sf] bfo/f
          jftfj/0f lj1fg (Environmental Science) Ps 
ax'cfoflds / cGtlj{ifos (Interdisciplinary) If]q 
xf], h;n] kof{j/0fsf ef}lts, /f;folgs tyf h}ljs 
k|lj|mof;Fu} jftfj/0fLo ;d:ofx¿df dfgjLo k|efjsf] 
cWoog u5{ . o;n] ljleÙ k/Dk/fut lj1fgsf hLj 
lj1fgsf] kfl/l:ylts k|0ffnL (Ecology), /;fogzf:q, 
ef}ltszf:q, e"ue{zf:q, df};d lj1fg, jfo'd08n 
lj1fg, ;d'b| lj1fg, df6f] lj1fg, ul0ft / tYofËzf:q 
cflb zfvfx¿sf] 1fg / ljlwx¿nfO{ PsLj[mt ub{5 . 
o;sf ;fy} ;fdflhs lj1fgsf ljifox¿df e"uf]n, 
cy{zf:q, ;dfhzf:q, /fhgLltzf:q / gLlt lj1fg;Fu 
klg o;sf] ulx/f] ;DaGw /x]sf] x'G5 tyf jftfj/0fLo 
;d:ofx¿sf ;fdflhs, cfly{s / /fhgLlts cfofdx¿ 
x'G5g\ / ltgLx¿sf] ;dfwfgsf nflu ofjt kIfx¿df 
klg ljrf/ ug{'kg]{ x'G5 . kof{j/0f lj1fgsf] bfo/f w]/} 
km/flsnf] 5 .  kfl/l:yltsLo k|0ffnLsf] cWoog, 
h;df hLjx¿ / ltgLx¿sf] jftfj/0flarsf] cGt;{DaGw, 
pmhf{ k|jfx (Energy Flow), kf]ifs tŒjx¿sf] rj|m 
(Nutrient cycle), h}ljs ljljwtf (Biodiversity), 
hg;ÌØfsf] ultzLntf (Population dynamics) 
cflbsf] cWoog ;+nUg x'G5 .
	 o; cjwf/0ffcGtu{t jftfj/0fdf /f;folgs 
kbfy{x¿sf] ;|f]t, ljt/0f, k|ltlj|mof, kl/jxg, k|efjx¿, 
jfo', hn, :yn, Wjlg, ljls/0f, Knfl:6s k|b"if0fsf 
;|f]t, k|efj / lgoGq0fsf pkfox¿sf] cWoog kb{5 . 
o;df df};d / hnjfo' k|0ffnL, xl/tu[x Uof;x¿, 
cf]hf]g tx cflbsf] cWoog, kfgLsf] rj|m, ;tx / 
e"ldut kfgLsf] u'0f:t/ / dfqf, hn k|b"if0f, hn;|f]tsf] 
lbuf] pkof]uh:tf ljifo kb{5 . k[YjLsf] ;tx, r§fg, 
vlgh, df6f]sf] lgdf{0f, u'0f, IfoLs/0f, e"lddf x'g] 
vt/fx¿df klx/f], e"sDk, af9L, lxdtfn km'6\g] cflb 
ef}ule{s / df6f] lj1fgsf] cWoog o;}df k5{ . h}ljs 
ljljwtf / ;+/If0fcGtu{t k|hfltx¿sf] ljljwtf, 
cfg'j+lzs ljljwtf, kfl/l:yltsLo ljljwtfsf] 
dxŒj, nf]k x'g] vt/f / ;+/If0fsf /0fgLltx¿sf ;fy} 

k|fj[mlts ;|f]t Joj:yfkg, h;n] jg, hn, vlgh, 
pmhf{h:tf ;|f]tx¿sf] lbuf] pkof]u / Joj:yfkg u5{ . 
cfly{s ljsf;, ;fdflhs ;dfgtf / jftfj/0fLo ;+/
If0flar ;Gt'ng sfod ug]{ lbuf] ljsf;sf] cjwf/0ff 
/ jftfj/0fLo ;+/If0fsf nflu to ul/Psf lgod, 
sfg'gx¿sf] lgdf{0f, sfo{Gjog tyf To;sf] d"NofËg 
o; ljifocGtu{t kb{5 .
	 o; If]qdf xfn hNbf]aNbf] / rrf{df /x]sf] kIf 
kof{j/0fLo ;flxTo xf] . o;df jftfj/0fLo ljifonfO{ 
lnP/ tof/ ul/g] ;[hgfTds, ;Gb]zd'ns / cfd hg–
;d'bfodf hfu?stf Nofpg] vfnsf n]v /rgfnufot 
;flxTosf ljljw ljwfx¿ kb{5g\ . hnjfo' kl/jt{g, 
To;n] kof{j/0fdf kf/]sf] c;/ tyf r'gf}tL, dfgjLo 
lj|mofsnfkn] jftfj/0fdf kf/]sf] c;/, k|j[mltsf] 
j0f{g, jftfj/0f / ljsf;larsf] ;Gt'ng, k|fj[mlts 
;|f]tx¿sf] cTolws bf]xgnfO{ ljifoj:t' agfP/ 
cfdhgdfg;n] a'‰g] efiffdf kof{j/0fsf] j}1flgs 
kIf / To;sf] kIfw/tf phfu/ ug]{ ljifo kof{j/0fLo 
;flxTo (Eco–Literature) sf] ;Tk|of;leq kb{5 
-e§/fO{ / lxtfg, @)*) k[= !#–$^_ .

j}1flgs ljZn]if0fsf ljlwx¿ 
	 kof{j/0fsf] j}1flgs ljZn]if0fsf nflu ljleÙ 
ljlw / pks/0fx¿ k|of]u ul/G5 . cWoogsf] k|j[mlt, 
p2]Zo / pknAw ;|f]t;fwgsf cfwf/df pko'Qm ljlw 
5gf]6 ul/G5 . ltgLx¿dWo] k|d'v ljlwx¿ o;k|sf/ 
5g\–

cjnf]sg / cg'udg
	 of] cfwf/e"t ljlw xf] . o;df jftfj/0fLo 
;"rsfËx¿dWo] df};dsf tŒjx¿, gbLsf] axfj, 
jg:klt, jGohGt', e"pkof]u / k|lj|mofx¿nfO{ k|ToIf jf 
ck|ToIf ¿kdf Jojl:yt tl/sfn] lg/Gt/ x]g]{, gfKg] 
/ /]s8{ ug]{ sfo{ kb{5g\ . ef}uf]lns cWoog (Field 
studies) cGtu{t cWoog If]qdf uP/ gd'gf ;Ëng 
ug]{, hLjhGt' / jg:kltsf] u0fgf ug]{, df6f] jf kfgLsf] 
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k/LIf0f ug]{h:tf sfo{ u5{g\ . o;cGtu{t ljljw kIfsf] 
k|fylds tYofË k|ToIf ;Ëng ul/G5 . o;}cGtu{t 
j'mg} lglát :yfg jf If]qdf jftfj/0fLo dfkb08x¿ 
-h:t}– jfo'sf] u'0f:t/, kfgLsf] u'0f:t/, h}ljs 
ljljwtf_ sf] lgoldt ¿kdf nfdf] ;do;Dd dfkg / 
ljZn]if0f ug{ cg'udg (Monitoring) ul/G5 . o;sf 
nflu :jrflnt ;]G;/ g]6js{x¿ / 8]6f nu/x¿sf] 
k|of]u a9\bf] 5 . o;n] ;do;Fu} x'g] kl/jt{g / k|j[lQ  
a'‰g d2t ub{5 .

k|of]ufTds cWoog
	 of] ljlwdf cWoog stf{n] lgolGqt cj:yfdf 
k|0ffnLleqsf j]mxL kIfx¿ kl/jt{g u/]/ To;sf] 
k|efjsfl/tfsf] cg';Gwfg u5{ . o;n] sf/0f / k|efjsf
larsf] ;DaGw :yflkt ug{ d2t u5{ . o;sf ljleÙ 
¿kx¿ x'G5g\ . h:t}–  k|of]uzfnf k|of]u (Laboratory 
Experiments) h;df  k|of]uzfnfleq ;fgf] :t/df 
lgolGqt jftfj/0f ;[hgf u/L cWoog ul/G5 . lkmN8sf] 
k|of]u (Field Experiments) k|fj[mlts jf cw{k|fj[mlts 
jftfj/0fdf k|of]u ul/G5 . h:t}– km/skm/s dn k|of]u 
ubf{ df6f]sf] pj{/fzlQm / kfgLsf] u'0f:t/df kg]{ c;/sf] 
cWoog .  jftfj/0fsf ljleÙ dfWodx¿ -xfjf, kfgL, 
df6f], h}ljs gd'gf_ af6 k|ltlglwd"ns gd'gfx¿
(Samples) Jojl:yt tl/sfn] ;Ëng ul/G5 . tL 
;Ëlnt gd'gfx¿ k|of]uzfnfdf nu]/ ljleÙ ef}lts, 
/f;folgs / h}ljs dfkb08sf] ljZn]if0f ul/G5 . 
h:t}– kfgLsf] clDnokg, 3'lnt clS;hg, kf]ifs 
tŒj -gfO6«f]hg, km:kmf]/;_, ef/L wft', sL6gfzs 
ljiffbL, hLjf0f' cflbsf] ljZn]if0f, df6f]sf] agfj6, 
df6f]sf] clDnokgf (pH), h}ljs kbfy{, kf]ifs tŒjsf] 
ljZn]if0f, xfjfdf w'nf]sf s0f (PM2.5, PM10), SO2, 
NOX, CO, O3 h:tf k|b"ifsx¿sf] ljZn]if0f . o;sf 
nflu :k]S6«f]kmf]6f]ld6/, j|mf]df6f]u|fkmL, df; :k]S6«f]ld6«L, 
dfOj|mf]:sf]kLh:tf ljleÙ pks/0f / k|ljlw k|of]u 
x'G5g\ .

ul0ftLo df]8]lnª / l;d'n]zg
	    kof{j/0fLo k|0ffnLx¿ cToGt} hl6n x'G5g\ . 

ul0ftLo df]8]nx¿n] oL k|0ffnLx¿sf] ;/nLj[mt 
k|ltlglwTj u5{g\, h;n] jftfj/0fLo k|lj|mofx¿ a'‰g 
/ eljiosf] eljiojf0fL ug{ ;d]t d2t ub{5 . sDKo'6/ 
l;d'n]zgsf] k|of]u u/]/ ljleÙ kl/b[Zo (Scenarios) sf] 
ljZn]if0f ug{ ;lsG5 -h:t}– xl/tu[x Uof; pT;h{gsf] 
ljleÙ b/n] eljiosf] hnjfo'df s:tf] c;/ kfnf{ 
eg]/ df]8]lnª ug]{_ . hnjfo' df]8]n, hnk|b"if0f df]8]n, 
hg;ÌØf j[l4 df]8]n, kfl/l:yltsLo df]8]n cflb 
o;sf pbfx/0f x'g\ . jf:tljs tYofË;Fu t'ngf u/]/ 
df]8]nx¿ kl/dfh{g ul/G5 .

ef}uf]lns ;"rgf k|0ffnL / b"/ ;+j]bg 
b"/ ;+j]bg (Remote Sensing)- of] :of6]nfO6 cyjf 

xjfO{hxfhdf /flvPsf ;]G;/x¿ k|of]u 
u/]/ k[YjLsf] ;txsf] hfgsf/L 6f9}af6 k|fKt 
ug]{ k|ljlw xf] . o;n] jg ljgfz, ;x/L 

		  km}nfj6, j[mlife"ldsf] cj:yf, lxdgbLx¿sf] 
		  kUng] k|j[lQ, kfgLsf] ;tx, v8]/L cflb 

a[xt\ If]qdf cg'udg ug{ ;Dej t'NofpF5 .
ef}uf]lns ;"rgf k|0ffnL (GIS)- of] sDKo'6/df cfwfl/t 
		  k|0ffnL xf], h;n] ef}uf]lns -:yfg;DaGwL_ 

tYofËx¿ ;Ëng, e08f/0f, ljZn]if0f, 
		  Joj:yfkg / k|bz{g u5{ . Remote Sensing 

af6 k|fKt tYofË / c¿ ;|f]tx¿ -h:t}– lkmN8 
		  ;e]{, k|fKt gS;f_ df pknAw tYofËnfO{ 

GIS df PsLj[mt u/]/ :yflgs ljZn]if0f 
		  (Spatial analysis) ul/G5 . o;n] jftfj/0fLo 
		  ;d:ofx¿sf] ef}uf]lns ljt/0f, 9fFrf / 
		  ;DaGw a'‰g d2t u5{ -h:t}– k|b"if0fsf] 

x6:k6 klxrfg, klx/f] hf]lvd If]q gS;fËg, 
		  jGohGt' sl/8f]/ ljZn]if0f_ (Lillesand, Kiefer 
		   and Chipman, 2015 p15-25) .

tYofËzf:qLo ljZn]if0f
	 ;Ëlnt jftfj/0fLo tYofËx¿nfO{ cy{k"0f{ 
agfpg tYofËzf:qLo ljlwsf] k|of]u clgjfo{ x'G5 . 
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o;n] tYofËsf] ;+Zn]if0f, k|j[lQsf] ljZn]if0f (Trend 
analysis), ;DaGwx¿sf] klxrfg (Correlation), 
kl/sNkgfsf] k/LIf0f (Hypothesis testing) / lgisif{ 
lgsfNg d2t u5{ . o;df ljleÙ tYofËzf:q;DaGwL 
ljZn]if0fsf tf}/tl/sfx¿ cjnDag / k|of]u ul/G5 . 
oL ljlwx¿ k|foM PSn} k|of]u gu/]/ Pscsf{sf] 
kl/k"/ssf ¿kdf k|of]u ul/G5g\, h;n] ubf{ ljZn]if0f 
yk ljà;gLo / a[xt\ x'G5 .

kof{j/0fLo ljZn]if0fsf If]qx¿
	 jof{j/0fLo ljZn]if0fsf If]qx¿ tn pNn]v 
ul/Pcg';f/ /x]sf 5g\–

jfo'd08n
      hnjfo' kl/jt{g– xl/tu[x Uof;x¿ (CO2, CH4, 
N2O) sf] pT;h{gsf] cg'udg, jfo'd08ndf ltgsf] 
;3gtf dfkg, tfkj|md j[l4, jiff{sf] 9fFrfdf kl/jt{g, 
;d'b|L ;tx j[l4h:tf k|efjx¿sf] ljZn]if0f ul/G5 . 
ljutsf] hnjfo' a'‰g cfO; sf]/ (Ice core) / ?vsf 
l/ª (Tree ring) sf] ljZn]if0f ul/G5 . eljiosf] 
hnjfo' k|If]k0f ug{ hl6n hnjfo' df]8]nx¿ k|of]u 
ul/G5 .

jfo' k|b"if0f
	 k|d'v k|b"ifsx¿ (PM2.5, PM10, SO2, NOX, CO, 
O3, VOCs) sf] ;|f]t klxrfg, jfo'df ltgLx¿sf] dfqf 
dfkg -Po/ Sjfln6L df]lg6l/ª :6]zg, :of6]nfO6_, 
ltgLx¿sf] km}nfj6sf] df]8]lnª, dfgj :jf:Yo tyf 
Osf]l;:6ddf kg]{ k|efjsf] cWoog ul/G5 (IPCC, 
2021 p820; WHO, 2021 p 75) .

cf]hf]g tx
	 :6Øf{6f]:km]l/s cf]hf]g txsf] df]6fO cg'udg 
-:of6]nfO6, u|fpG8 :6]zg_, cf]hf]g Ifosf/L kbfy{ 
(CFCs) sf] ljZn]if0f / cf]hf]g Kjfnsf] cWoog ul/G5 .

hnd08n
kfgLsf] u'0f:t/– gbL, tfn, e"ldut kfgLsf] gd'gf 

;Ëng u/L ef}lts –tfkj|md, wldnf]kg_, 
		  /f;folgs (pH, DO, BOD, COD, kf]ifs tŒj, 
		  ef/L wft', ljiffbL_ / h}ljs -sf]lnkmd{ 
		  AofS6]l/of, hlno ls/f, KnfGS6g_ dfkb08x¿sf] 
		  k|of]uzfnf ljZn]if0f ul/G5 . k|b"if0fsf] ;|f]t 
		  -3/]n', cf}Bf]lus, j[mlif_ klxrfg ul/G5 .
hn;|f]t– gbLsf] axfj dfkg, e"ldut kfgLsf] ;tx 
		  cg'udg, jiff{sf] tYofË ljZn]if0f, hnrj|msf] 
		  df]8]lnª ul/G5 . kfgLsf] pknAwtf, dfu / 

lbuf] Joj:yfkgsf nflu ljZn]if0f ul/G5 . 
		  lxdgbLx¿sf] kUng] b/ / To;n] hn;|f]tdf 
		  kfg]{ k|efjsf] cWoog klg o;}cGtu{t k5{ .
;d'b| lj1fg– ;d'b|L tfkj|md, nj0ftf, cDnLokg 

(Ocean Acidification), ;d'b|L s/]G6, ;d'b|L 
h}ljs ljljwtf, sf]/n l/kmsf] :jf:Yo 
cflbsf] cWoog ul/G5 .

:ynd08n÷e"d08n
	     df6f]sf] gd'gf ;Ëng u/]/ o;sf] agfj6 
(Texture), ;+/rgf (Structure), pH, h}ljs kbfy{sf] 
dfqf, kf]ifs tŒj (N, P, K), ef/L wft', k|b"if0f cflbsf] 
ljZn]if0f ul/G5 . df6f]sf] pj{/fzlQm, IfoLs/0f (Soil 

erosion), d?e"dLs/0f / e"ldk|b"if0fsf] cWoog ul/G5 . 
e"ld pkof]u / e"cfj/0f kl/jt{g (Land Use and Land 

Cover Change- LULCC) ug{sf nflu :of6]nfO6 tl:a/ 
/ GIS sf] k|of]u u/]/ ;do;Fu} e"ldpkof]u -j[mlif, jg, 
;x/L If]q_ df cfPsf] kl/jt{gsf] gS;fËg / ljZn]if0f 
ul/G5 . jg ljgfz, ;x/Ls/0f, j[mlif lj:tf/nufotsf 
kl/jt{gx¿sf] sf/0f / jftfj/0fLo k|efjsf] cWoog 
ul/G5 . klx/f], af9L, e"sDk, v8]/Lh:tf k|fj[mlts 
k|sf]kx¿sf] hf]lvd ljZn]if0f / gS;fËg ug{ ef}ule{s 
cWoog, GIS / df]8]lnª k|of]u ul/G5 .

h}ljsd08n
	 j'mg} If]qdf /x]sf k|hfltx¿sf] ;ÌØf (Species 
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richness), ltgLx¿sf] hg;ÌØf (Abundance), ljt/0f 
/ cfg'j+lzs ljljwtfsf] cWoog ul/G5 . lkmN8 ;e]{, 
6«fGh]S6 ljlw, Sofd]/f 6\of{lkª, DNA af/sf]l8ªh:tf 
ljlw k|of]u x'G5g\ . 

kfl/l:yltsLo k|0ffnL
         Osf]l;:6dsf] ;+/rgf -hLjsf] k|sf/ / ;ÌØf_, 
sfo{ -pmhf{ k|jfx, kf]ifs tŒj rj|m_, / ;]jfx¿ -kfgL 
z'4Ls/0f, k/fu;]rg, sfa{g ;l~rlt_ sf] cWoog 
ul/G5 . dfgjLo ultljlwn] Osf]l;:6ddf kf/]sf] k|efj 
-af;:yfg v08Ls/0f tyf cltj|md0f_ sf] d"NofËg 
ul/G5 . 
       nf]kf]Gd'v k|hfltx¿sf] l:ylt cWoog, vt/fsf 
sf/sx¿ klxrfg, ;+/If0fsf nflu cfjZos af;:yfg 
(Habitat) / Joj:yfkg /0fgLltx¿sf] ljsf; ul/G5 . 
jfè ldrfxf k|hflt (Invasive species) sf] km}nfj6 
/ lgoGq0fsf] cWoog klg ul/G5 .

dfgjLo k|efj / jftfj/0fLo ;d:ofx¿
      j}1flgs ljZn]if0fn] dfgjLo ultljlwx¿ s;/L 
jftfj/0fLo ;d:ofx¿sf k|d'v sf/s ag]sf 5g\ eÙ] 
j'm/f :ki6 kf/]sf] 5 . a9\bf] hg;ÌØf, cf}Bf]lus j|mflGt, 
hLjfZd OGwgsf] w]/} k|of]u, jg ljgfz, cJojl:yt 
;x/Ls/0f, j[mlifdf /f;folgs dn / ljiffbLsf] k|of]u / 
a9\bf] pkef]un] k[YjLsf] k|fj[mlts k|0ffnLdf ce"tk"j{ 
bafa ;[hgf u/]sf] 5 . hLjfZd OGwg afNbf pT;h{g x'g] 
xl/tu[x Uof;x¿ -d'VotM CO2_ jfo'd08ndf hDdf 
eP/ k[YjLsf] cf};t tfkj|md a9fPsf] 5 . j}1flgs 
ljZn]if0f -tfkj|md /]s8{, cfO; sf]/, hnjfo' df]8]n_ 
n] of] dfgjLo ultljlwsf sf/0f ePsf] k'li6 u/]sf] 5 . 
pBf]u, oftfoft, j[mlif / 3/fo;L kmf]xf]/af6 lg:sg] 
k|b"ifsx¿n] xfjf, kfgL / df6f] b"lift agfPsf 5g\ . 
j}1flgs ljZn]if0fn] k|b"ifsx¿sf] k|sf/, dfqf, ;|f]t / 
ltgn] dfgj :jf:Yo tyf Osf]l;:6ddf kfg]{ uDeL/ 
c;/x¿ -àf;k|àf;;DaGwL /f]u, hnhGo /f]u, SofG;/, 
Osf]l;:6dsf] ljgfz_ nfO{ phfu/ u/]sf] 5 . Knfl:6s 

k|b"if0f csf]{ ljs/fn ;d:ofsf ¿kdf b]vf k/]sf] 5 . 
jg hÍn, kfgL tyf hn;|f]t, df6f] / hldg, vlgh tyf 
e"ue{h:tf gjLs/0fLo / cgjLs/0fLo ;|f]tx¿sf] 
cTolws / cljj]sL k|of]un] ubf{ logLx¿sf] e08f/ 
l/lQFb} uP/ u'0f:t/ vl:sPsf] 5 . j}1flgs ljZn]if0fn] 
;|f]tx¿sf] cj:yf, k|of]usf] 9fFrf / lbuf] Joj:yfkgsf 
nflu cfjZos hfgsf/L k|bfg ub{5 .
	 oL ;d:ofx¿sf] klxrfg, uDeL/tfsf] dfkg, 
sf/0fx¿sf] ljZn]if0f / ;Defljt ;dfwfgsf] d"NofËg 
ug{ j}1flgs ljZn]if0f ckl/xfo{ 5 . pbfx/0fsf nflu 
jftfj/0fLo k|efj d"NofËg (Environmental Impact 
Assessment-EIA) j'mg} kl/of]hgf ;'? ug{'cl3 To;n] 
jftfj/0fdf kfg{ ;Sg] ;Defljt gsf/fTds c;/x¿sf] 
j}1flgs ljZn]if0f ug]{ k|lj|mof xf] . af]l6\sg / j]mn/n] 
cfÇgf] k':tsdf k[YjLnfO{ Ps lhpFbf]hfUbf] u|xsf 
¿kdf JofVof ub]{ o;df cfl>t ljljw k|0ffnLx¿sf] 
j}1flgs cWoog / ljZn]if0fsf] dxŒj a'emfpFb} lbuf] 
ljsf;, hg;ÌØf / ;x/L jftfj/0fk|ltsf] ljàb[li6sf]0f 
/fVg cToGt h?/L ePsf] phfu/ u/]sf 5g\ (Botkin 
and Keller, 2011 p. 17-18) .

kof{j/0fsf] j}1flgs ljZn]if0f
/ g]kfnL cg'ej 
       g]kfn cfÇgf] ljlzi6 ef}uf]lns cjl:ylt, pRr 
lxdfnL z[Ìnf, ;d[4 hn;|f]t / cg'kd h}ljs ljljwtfsf 
nflu kl/lrt 5 . t/ of] b]z jftfj/0fLo ¿kdf w]/}} 
;+j]bgzLn klg 5 . oxfFsf] jftfj/0fLo ljZn]if0fsf] 
dxŒj cem a9L 5 . g]kfn hnjfo' kl/jt{gsf] pRr 
hf]lvddf 5 . tfkj|md j[l4 cf};teGbf a9L 5† h;n] 
lxdgbLx¿ tLj| ultdf klUn/x]sf 5g\ . o;n] lxdtfn 
lj:kmf]6g (GLOF) sf] hf]lvd a9fPsf] 5 / eljiodf 
kfgLsf] ;|f]tdf c;/ kfg]{ b]lvG5 . jiff{sf] 9fFrfdf 
cfPsf] clgoldttfn] af9L, klx/f] / v8]/Lh:tf k|sf]k 
a9fPsf] 5 . :of6]nfO6 Od]h/L, df};d tYofË / lkmN8 
cg'udgdfk{mt oL kl/jt{gx¿sf] j}1flgs ljZn]if0f 
eO/x]sf] 5 .
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       hn;|f]tdf wgL eP klg kfgLsf] u'0f:t/ v:sFbf] 
5 . sf7df8f}+ pkTosfnufot k|d'v ;x/sf gbLx¿ 
9n / cf}Bf]lus kmf]xf]/n] cToGt} k|b"lift 5g\ . kfgLsf] 
lgoldt u'0f:t/ cg'udg / k|b"if0f ;|f]tx¿sf] j}1flgs 
klxrfg cfjZos 5 . ljz]if u/]/ sf7df8f}F pkTosf 
/ cGo ;x/L If]qx¿df jfo' k|b"if0f -d'VotM PM2.5) 
uDeL/ ;d:of ag]sf] 5 . ;jf/L ;fwg, OF6fe§f, 
lgdf{0fsfo{ / kmf]xf]/ hnfpg] sfo{ k|d'v ;|f]t x'g\ . jfo' 
u'0f:t/ dfkg j]mGb|x¿af6 k|fKt tYofËsf] ljZn]if0fn] 
o;sf] uDeL/tf / :jf:Yo k|efjaf/] hfgsf/L lbG5 .
g]kfn h}ljs ljljwtfdf wgL eP klg af;:yfg ljgfz, 
rf]/L l;sf/L, dfgj–jGohGt' åGåh:tf r'gf}tLx¿ 5g\ . 
/fli6«o lgj'm~h / ;+/lIft If]qx¿df jGohGt' -af3, 
u}F8f, xfQL_ sf] cg'udg, af;:yfg ljZn]if0f tyf 
;+/If0fsf of]hgfx¿ j}1flgs tYofËdf cfwfl/t 5g\ . 
le/fnf] e"agf]6 / dg;'gL jiff{sf sf/0f g]kfn klx/f] 
/ e"Ifosf] pRr hf]lvddf 5 . e"ldpkof]u kl/jt{g, 
cJojl:yt ;8s lgdf{0fn] of] ;d:of a9fPsf] 5 . 
GIS / l/df]6 ;]lG;ª k|of]u u/]/ hf]lvd If]q gS;fËg 
/ /f]syfdsf pkfox¿df j}1flgs ljZn]if0f k|of]u 
x'G5 .
	   g]kfndf jftfj/0f ;+/If0f / cWoogsf nflu 
ljleÙ ;/sf/L lgsfox¿ -h:t}– jftfj/0f ljefu, 
hn / df};d lj1fg ljefu, jg tyf e";+/If0f ljefu, 
/fli6«o lgj'm~h / jGohGt' ;+/If0f ljefu_, ljàljBfnox¿ 
-h:t}– lqe'jg ljàljBfnocGtu{t j]mGb|Lo jftfj/0f 
lj1fg ljefu, jg lj1fg cWoog ;+:yfg_ / u}/;/sf/L 
;Î;+:yfx¿ (ICIMOD, WWF Nepal)  cflbn] j}1flgs 
ljZn]if0f / cg';Gwfg sfo{ ul//x]sf 5g\ . kof{j/0fsf] 
j}1flgs cWoogsf ¿kdf Ol;df]8sf] cu'jfOdf ;g\ 
@))^ df ul/Psf] cWoogn] g]kfnsf] tfTsfnLg jg / 
h}ljs ljljwtf, phf{, hn;|f]t, hg;ÌØf, e"ld tyf 
o;sf] IfoLs/0f, jftfj/0fLo ljQ, hnjfo' kl/jt{g, 
;x/L jftfj/0f, ;x/L k|b"if0f / jfo' k|b"if0f, jftfj/0fLo 
åGå, To;sf] ;'zf;g, Jofkf/ tyf jftfj/0fLo ;"rgf 
k|0ffnLsf] dxŒj dfly lj:t[t ¿kdf vf]tnvftn 

u/]sf] 5 (ADB/ICIMOD, @))^, k[= %–!)_ . kl5Nnf 
cWoogx¿df ;/sf/L lgsfox¿n] ljz]if rf;f] lbP/ 
hnjfo' kl/jt{g / To;n] lgDTofpg ;Sg] ljljw kIf 
;d]6]/ j}1flgs k4ltcg';f/ ljZn]if0f u/]/ lgrf]8 
lgsflnPsf] 5† h;df g]kfnsf dfly pNn]lvt ljleÙ 
If]qdf cfOkg{] hf]lvd, c;/ tyf To;sf] lg/fs/0fsf 
nflu cjnDag ug{ ;lsg] pkfox¿sf] lj:t[t JofVof 
ul/Psf] 5 (FAO, 2020 p. 33; GON, 2021 p. 117) . 
jftfj/0fsf k|0ffnLx¿ hnjfo' kl/jt{g, e"pkof]udf 
kl/jt{g, hnjfo'hGo ljklQ / cg'j"mngsf pRrtd 
pkfox¿lar Ps k|sf/sf] ;sf/fTds of gsf/fTds 
cGt/;DaGw (Nexus) :yflkt x'G5 (Bhandari, 2023, 
p. 54-55) . log} ;DaGwx¿nfO{ ;xh ¿kdf a'‰gsf 
lglDt lj1fgdf cfwfl/t ljZn]if0fsf] cfjZos kb{5 . 
ljsf;f]Gd'v /fi6« x'Fbfx'Fb} klg g]kfnn] ;f]sf nflu 
cfÇgf] kfOnf cl3 a9fPsf] 5 .

r'gf}tLx¿ / eljiosf] lbzf
	   kof{j/0fsf] j}1flgs ljZn]if0f dxŒjk"0f{ eP 
klg o;sf cfÇg} r'gf}tLx¿ 5g\ . ljz]if u/L ljsf;zLn 
b]zx¿df ljàfl;nf] / ;du| jftfj/0fLo 8f6fsf] sdL 
Pp6f dxŒjk"0f{ r'gf}tL xf] . ;|f]tsf] sdL, ckof{Kt ljQLo 
nufgL / k|fljlws hgzlQm, jftfj/0fLo cg'udgsf 
;fy} ljZn]if0fsf nflu pÙt k|ljlwx¿sf] k|of]udf afwf 
k'¥ofpg ;S5 . jftfj/0fLo k|0ffnLx¿ hl6n / ultzLn 
5g\, h;n] sf/0f / k|efjsf] ;xL ¿kdf eljiojf0fL 
ug{ sl7g agfpF5 . o;}n] k|efjsf/L ljZn]if0fsf nflu 
cGtlj{efuLo ;dGjo dxŒjk"0f{ eP klg Jofjxfl/s 
¿kdf r'gf}tLk"0f{ x'g ;S5 . gLlt / sfof{Gjoglarsf] 
vf8n csf]{ r'gf}tL xf] . oL ;d:ofx¿ ;dfwfg ug{, 
j[mlqd a'l4dQf, lau 8f6f ljZn]if0f, IoT df cfwfl/t 
;]G;/ g]6js{, 8«f]g k|ljlw / pRr–l/hf]No';g e"pku|xaf6 
k|fKt x'g] 5lj lrqx¿ h:tf pÙt k|ljlwx¿sf] k|of]udf 
Wofg j]mlGb|t ug{ cfjZos 5 . Pp6f PsLj[mt b[li6sf]0f 
ckgfpg'k5{† h;n] jftfj/0fLo ;d:ofx¿sf ;fdflhs, 
cfly{s / ;f+:j[mlts kIfx¿ ;dflxt ub{5 . cGttM 
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gful/s lj1fgnfO{ 8f6fsf] bfo/f lj:tf/ ug{ / ;fj{hlgs 
hfu¿stf a9fpg k|of]u ug{ ;lsG5 .

lgisif{
        kof{j/0f xfd|f] cl:tTjsf] cfwf/ ePsfn] o;sf] 
;+/If0f ug'{ xfdL ;a}sf] ;femf bfloTj xf] . kof{j/0fn] 
;fdgf ul//x]sf hl6n / ax'cfoflds r'gf}tLx¿ a'‰g 
tyf ;Daf]wg ug{ j}1flgs ljZn]if0f Ps ckl/xfo{ 
cf}hf/ xf] . o;n] xfdLnfO{ j:t'lgi7 tYo, k|df0f / 
ulx/f] ;dem k|bfg ub{5† h;sf cfwf/df jftfj/0fLo 
;d:ofx¿ klxrfg ug{, sf/0fx¿ kQf nufpg, 
k|efjx¿sf] d"NofËg ug{ / k|efjsf/L tyf lbuf] 
;dfwfg ljsf; ug{ ;lsG5 . j}1flgs ljZn]if0f 
jftfj/0fLo r'gf}tLx¿ a'‰g / ;dfwfg ug{ dxŒjk"0f{ 5 .
;d:ofx¿ klxrfg ug{, k|efjx¿sf] d"NofËg ug{, / 
lbuf] ;dfwfg ljsf; ug{ p2]Zok"0f{ tYo / k|df0f k|bfg 

ub{5 . cjnf]sg, k|of]u, gd'gf ljZn]if0f, df]8]lnª, 
hLcfOP; / l/df]6 ;]lG;ªh:tf ljleÙ j}1flgs ljlwx¿n] 
jftfj/0fLo 36sx¿sf] cWoog ug{ d2t u5{g\ . 
o;n] hnjfo' kl/jt{g, k|b"if0f / h}ljs ljljwtfdf 
îf;h:tf dfgjhGo ultljlwx¿sf gsf/fTds k|efjx¿ 
phfu/ ug{ d2t u5{ / Go"gLs/0fsf /0fgLltx¿ lgdf{0f 
u5{ . t/ 8f6fsf] sdL, k|0ffnLsf] hl6ntf tyf gLlt 
sfof{Gjogdf lkmtnf]kgfh:tf r'gf}tLx¿ ljBdfg 5g\ . 
oL ;d:ofx¿ ;dfwfg ug{ pÙt k|ljlw, cGtlj{ifo 
;xof]u, gful/s ;xeflutf, v'nf 8f6f gLltx¿ tyf
;dfwfgj]mlGb|t cg';Gwfg cfjZos 5 . o;}u/L :j:y 
jftfj/0f / lbuf] eljiosf nflu j}1flgs 1fgnfO{ gLlt 
lgdf{0f / ;fdflhs Jojxf/df ¿kfGt/0f ug{ cfjZos 
5 . jt{dfgdf lg/Gt/ j}1flgs cg'udg, ljZn]if0f / 
jftfj/0fLo cg';Gwfgdf nufgL ug{ cltcfjZos 5† 
h;n] eljiosf nflu ;'/Iff k|bfg ub{5 

;Gbe{ ;fdu|L;"rL
e§/fO{, uf]ljGb / lxtfg, ljho -@)*)_= kof{ ;flxToM l;4fGt / ;[hgf= sf7df8f}F M ;Dk"0f{ lstfa .
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