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o; k'l:tsfdf k|sflzt n]v–/rgfx¿ n]vssf] lghL ljrf/sf] ¿kdf k|sfzg ul/Psf] 5 . 

k|sfzsM   l8hfO{g÷tyf n]cfp6      d'b|sM 

g]kfn ;/sf/     ef]h]Gb| a:g]t b"wsf]zL k|]; P08 ;Knfo;{ 
lj1fg, k|ljlw tyf jftfj/0f dGqfno gofFjfg]Zj/, sf7df8f}+ . 

jftfj/0f ljefu   kmf]g g+=M (*%!)(!!)) 
 

;jf{lwsf/© M jftfj/0f ljefu 



 
 
lj1fg / k|ljlwsf] a'l4dQfk"0f{ pkof]u / jftfj/0fd}qL Jojxf/lagf lbuf] ljsf; ;Dej x'Fb}g . 
jftfj/0fsf] ;+/If0f ub}{ ;fdflhs / cfly{s ljsf; ug'{ xfd|f] /fli6«o st{Jo ag]sf] 5 . hnjfo' kl/jt{g, 
jftfj/0f k|b'if0f, lbuf] ljsf;h:tf hNbfaNbf d'2fx¿sf] ;Daf]wg ug]{ l;nl;nfdf vf]hd"ns, 
ljZn]if0ffTds n]v–/rgfx¿ ;+sng u/L jftfj/0f ljefun] …jftfj/0f k'l:tsf, @)&!Ú k|sfzg ug{ 
nfu]sf]df dnfO{ v'zL nfu]sf] 5 .  

a9\bf] hg;+Vof, cJojl:yt a;f]af; / ;x/Ls/0f, jg ljgfz, s[lif afnLdf a9\bf] ljiffbLsf] k|of]u Pj+ 
k|fs[lts k|sf]k;d]tsf sf/0f jftfj/0f Joj:yfkg / hnjfo' kl/jt{g ljZjJofkL rf;f] / lrGtfsf] 
ljifo /x]sf] 5 . g]kfnh:tf ljsf;f]Gd'v d'n'sx¿df jftfj/0fLo kIfnfO{ /fli6«o k|fyldstfsf] ljifo 
agfpg eg] cem} ;lsPsf] kfOFb}g . g]kfndf 7"nf cf}Bf]lus k|lti7fgx¿af6 l;lh{t kmf]xf]/, ;jf/L 
;fwgx¿af6 lg:sg] w"nf], Knfli6shGo kbfy{sf] cJojl:yt k|of]uaf6 l;lh{t ;d:of, OF6f pBf]ux¿af6 
l;lh{t k|b'if0f, 7"nf c:ktfnx¿af6 lg:sg] kmf]xf]/ jftfj/0f k|b'if0fsf d'Vo ;|f]t /x]sf 5g\ . o;af6 
xfjf, kfgL / df6f] k|b'lift eO/x]sf] 5 . k|b'if0f lgoGq0f / jftfj/0f ;+/If0f yk r'gf}tLk"0f{ aGb} uO/x]sf] 
5 .  

o:tf] cj:yfdf cf}Bf]lus Joj;fo ;~rfngdf jftfj/0fLo ;+/If0fnfO{ st{Josf] ¿kdf :yflkt ug]{, 
jftfj/0fLo kIfnfO{ :yfgLos/0f ub}{ jftfj/0f / ljsf;aLr ;Gt'ng sfod u/L lbuf] ljsf;sf nIo 
xfl;n ug]{h:tf w]/} k|of;x¿ ug'{kg]{ cfjZostf 5 . jftfj/0fsf If]qdf lqmofzLn ;/sf/L tyf u}/–
;/sf/L lgsfox¿af6 ;~rflnt ultljlwx¿nfO{ ;dGjofTds / k|efjsf/L ¿kdf sfof{Gjog ub}{ 
;+:yfut ljsf; u/L jftfj/0fsf If]qdf b]lvPsf ;du| r'gf}tL Pjd\ ;d:ofx¿sf] ;xL ;Daf]wg ug]{ 
lbzftkm{ jftfj/0f ljefun] cfufdL lbgdf cfˆgf of]hgf / lqmofsnfkx¿nfO{ s]lGb|t u/L cxd\ e"ldsf 
lgjf{x ug'{kg]{ 5 . o;sf nflu ;fj{hlgs lgsfo, lghL If]q, pBf]u–k|lti7fg, ;~rf/ hut / cfd 
hg;d'bfo ;a}sf] ;xof]u ckl/xfo{ 5 . jftfj/0fLo 1fg, ;Lk, bIftf / Ifdtfsf] ljsf;sf nflu ;xL 
;"rgf / tYofÍsf] cfjZostf kb{5 . o; k'l:tsfdf k|sflzt af}l4s / l;h{gfTds n]v–/rgfx¿af6 
s]xL xb;Dd eP klg To:tf] 1fg / ;"rgf k|fKt x'g]5 eGg] d}n] ljZjf; lnPsf] 5' .  

cGTodf, of] k'l:tsf k|sfzg ug{sf nflu k|of; ug]{ ;Dkfbs d08nsf ;b:ox¿ / ljefusf 
dxflgb]{zsnufot ;Dk"0f{ sd{rf/Lx¿nfO{ wGojfb lbFb} o:tf] k|sfzgsf] lg/Gt/tfsf nflu ;lqmo /xg 
cg'/f]w ub{5' . To;}u/L o; k|sfzgsf nflu af}l4s Pjd\ l;h{gfTds n]v–/rgfx¿ pknAw u/fpg'x'g] 
;a} lj1x¿nfO{ ljz]if wGojfb lbg rfxG5' . 
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dGtJo 

dfgj :jf:Yosf] /Iff / jftfj/0f ;+/If0f x/]s /fHosf] bfloTj cGtu{t kb{5 . jftfj/0f Ps 
a[xt\ ljifo xf], h;n] k|fs[lts, ;f+:s[lts / ;fdflhs k|0ffnLx¿, cfly{s tyf dfgjLo 
lqmofsnfkx¿ / logsf cjojx¿ / logLx¿aLrsf] cGt/lqmof / cGt/;DaGwnfO{ hgfpF5 . 
g]kfnsf] ;Gbe{df dfgj l;lh{t jftfj/0fLo k|b'if0f / hnjfo' kl/jt{g k|d'v jftfj/0fLo 
;d:ofsf ¿kdf /x]sf 5g\ . oL ;d:ofx¿sf] ;dfwfgsf nflu lgodgsf/L tyf k|]/0ffbfoL b'j} 
e"ldsfsf] cfjZostf /x]sf] 5 . g]kfndf jftfj/0fLo ;d:ofx¿ Go"gLs/0f ug{sf] nflu 
jftfj/0fLo dfkb08 nfu" ug{ bafa lbg] / cg'udg ug]{ Pp6f cflwsfl/s lgsfosf] cfjZostf 
af]w nfdf] ;docl3b]lv g} ul/Fb} cfPsf] lyof] .  

o;} ;Gbe{df jftfj/0fLo Joj:yfkgsf] cjwf/0ffnfO{ :yfgLo:t/;Dd k'¥ofpg], g]kfnsf] hnjfo' 
kl/jt{gsf sf/0f l;lh{t ;d:ofx¿nfO{ ;dfwfg ug{ ;/sf/L, u}/;/sf/L tyf lghL If]qaLr 
;dGjo sfod ug]{ / jftfj/0fLo Joj:yfkgsf] k|efjsf/L cg'udg ug]{h:tf sfo{x¿ ;Dkfbg 
ug{ lj1fg, k|ljlw tyf jftfj/0f dGqfno cGtu{t @)^( ;fnb]lv jftfj/0f ljefusf] u7g eO{ 
sfo{ ;Dkfbg ub}{ cfO/x]sf] 5 .  

jftfj/0f / ljsf;sf] ;Gt'ng ub}{ lbuf] Joj:yfkgsf cfofdx¿nfO{ cfTd;ft ug{ xfdL ;a}sf] 
;fd"lxs k|of;sf] vfFrf] 5 . o;} kl/k|]Iodf jftfj/0f ljefun] jftfj/0fLo P]g, lgod Pjd\ 
dfkb08x¿sf] sfof{Gjog, jftfj/0fLo k/LIf0f, hnjfo' kl/jt{g cg's"ng, jftfj/0fLo lzIffsf] 
k|j4{gh:tf sfo{x¿ k|fyldstfsf ;fy ;+rfng ub}{ cfPsf] 5 . cfufdL lbgdf ;d]t 
jftfj/0fLo kIfnfO{ ljsf;sf] Ps cfwf/ :tDesf] ¿kdf cjnDag ub}{ ;Dk"0f{ 
;/f]sf/jfnfx¿;Fu ;dGjo / ;xsfo{ ub}{ cufl8 a9\g jftfj/0f ljefu k|ltj4 /x]sf] 5 . 
ljefunfO{ lglb{i6 sfo{x¿ ;Dkfbg ug]{ lznlznfdf jftfj/0f;Fu k|ToIf jf ck|ToIf ¿kdf 
;+nUg ;/f]sf/jfnfx¿nfO{ ;';"lrt ug]{ clek|fon] …jftfj/0f k'l:tsf, @)&!Ú k|sfzg ePsf]df 
dnfO{ uf}/j dx;'; ePsf] 5 . o; qmddf ;/f]sf/jfnfx¿sf] /fo, ;'emfj Pjd\ ;Nnfxsf] ck]Iff 
;d]t u/]sf] 5' . 

cGTodf, o; k'l:tsf k|sfzgdf ;+nUg ;Dkfbs d08n, ljefusf pk–dxflgb]{zsHo" nufot 
;Dk"0f{ sd{rf/LnfO{ wGojfb lbFb} cfˆgf dxTjk"0f{ n]v–/rgfx¿ pknAw u/fpg'x'g] ;Dk"0f{ lj1 
n]vsx¿df ljz]if wGojfb 1fkg ug{ rfxG5' .  

c;f/ @@, @)&!  
================================ 

-8f= ;'/f]h kf]v/]n_ 

dxflgb]{zs 



  

;DkfbsLo

ljZjdf a9\b} uO{/x]sf] k|b'if0f tyf hnjfo' kl/jt{gn] l;h{gf u/]sf hf]lvdaf6 k[YjL / 
k[YjLjf;Lsf] cl:tTj g} ;+s6df kb}{ uO/x]sf] ;Gbe{df …jftfj/0fLo Joj:yfkgÚ jt{dfg kl/j]zdf 
Ps hNbf]aNbf] / dxTjk"0f{ d'2fsf] ¿kdf cufl8 cfPsf] 5 . g]kfn klg o; r'gf}tLaf6 c5'tf] 
/xg ;s]sf] 5}g . jftfj/0fLo Joj:yfkgaf6 lbuf] ljsf;sf] nIo;lxtsf ljsf; k|of;x¿ 
cl3 ;fb}{ jftfj/0f ;+/If0f / hnjfo' kl/jt{gsf c;/af6 aRg] / cg's"lnt x'g] ljZjJofkL 
tyf :yfgLo 1fg, l;k / k|ljlwx¿sf] cjnDagaf6 g} xl/t cy{tGq / ;f]xL adf]lhdsf] 
dfgjLo ;Eotfsf] ljsf; ;Dej x'g;S5 . oL ;a} sfo{ s'g} Ps d'n's, To;sf] s'g} Ps 
lgsfo jf JolQm dfqsf] ;xeflutf / ;lqmotfaf6 ;Dej x'Fb}g . t;y{ jftfj/0fLo 
Joj:yfkgsf] cjwf/0ffnfO{ d"t{¿k lbg ;Dk"0f{ lgsfosf] ;fd"lxs k|of;sf] vfFrf] 5 . jf:tjdf 
jftfj/0f Joj:yfkgsf] hu eg]sf] k|To]s JolQmsf] ;hutf / tbf¿stf g} xf] . h;nfO{ 
pgLx¿n] k|fKt ug]{ ;}4flGts / Jojxfl/s 1fgn] ;xof]u ug{ ;S5 .  

;/sf/L, u}/;/sf/L tyf lghL If]qn] jftfj/0fsf] If]qdf ;Dkfbg ul/x]sf lqmofsnfkx¿, 
ljZj:t/ / :yfgLo :t/df b]lvPsf jftfj/0fLo ;d:of tyf r'gf}tLx¿sf] ;Daf]wgsf nflu 
ljsf; ul/Psf gofF k|ljlwx¿af6 cfd hgdfg;nfO{ ;';"lrt u/fpg] bfloTj jftfj/0f 
Joj:yfkgsf] lgodgsf/L, ;dGjosf/L tyf sfof{Gjogsf/L lgsfosf ¿kdf sfo{ ug]{ ;/sf/L 
lgsfosf] /x]sf] x'G5 . o;} ;Gbe{df @)^(÷)$÷!@ df :yflkt o; jftfj/0f ljefun] 
jftfj/0fsf] If]qsf ljZj kl/j]z / g]kfnsf] cj:yf ;d]6]/ klxnf] k|of;sf] ¿kdf …jftfj/0f 
k'l:tsf, @)&!Ú k|sfzg u/]sf] 5 . of] k|of; cfufdL lbgdf jftfj/0f Joj:yfkgsf nflu 
k|To]s JolQm tyf lgsfonfO{ emSemSofpg] dfWod aGg]5 eGg] ck]Iff u/]sf 5f}+ . 

o; k'l:tsfdf jftfj/0f / hnjfo' kl/jt{g;Fu ;DalGwt vf]hd"ns, hfgsf/Ld"ns, 
ljZn]if0ffTds tyf ljj]rgfTds n]v÷/rgfx¿ ;d]6L ljljwtf lbg] k|of; ul/Psf] 5 . k|sflzt 
n]v÷/rgf n]vssf] :jtGq ljrf/sf] ¿kdf k|:t't ul/Psf] x'Fbf kf7s ju{n] ;f]xL ¿kdf u|x0f 
ul/lbg' x'g klg cg'/f]w ub{5f}+ . ;fy} of] xfd|f] klxnf] k|of; ePsf] x'Fbf k'l:tsfdf b]lvPsf 
q'l6 tyf sdhf]/Lx¿ k[i7kf]if0fsf] ¿kdf pknAw u/fO{ lbg' x'g ;d]t kf7sa[G4df xflb{s 
cg'/f]w ub{5f}+ .  

cGTodf, xfd|f] of] k|of;nfO{ xf};nf k|bfg ug'{x'g] lj1fg, k|ljlw tyf jftfj/0f dGqfnosf 
;lrj 8f= s[i0frGb| kf}8]nHo", jftfj/0f ljefusf dxflgb]{zs 8f= ;'/f]h kf]v/]nHo", pk–
dxflgb]{zs >L k'¿iff]Qd k|;fb ltjf/LHo", n]v÷/rgf pknAw u/fpg' x'g] ljåt ju{, n]v 
k'g/fjnf]sgstf{ / 6+s0f tyf d'b|0f sfo{df ;xof]u ug'{ x'g] dxfg'efjx¿nufot o; sfo{df 
;xof]u k'¥ofpg] ljefusf ;Dk"0f{ sd{rf/Lx¿df wGojfb 1fkg ug{ rfFxG5f}+ .  
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qm=;+ zLif{s n]vs k[i7 ;+Vof 
!= k]lrnf] jftfj/0fLo ;jfn / jftfj/0f ljefu OGb| uf}td ! 
@= r'/] kj{t>[ª\vnf–hghLljsf / ;jfn /fd]Zj/ vgfn & 

#= 
df};d kl/jt{gn] df}/Lx¿sf] df};dL 
:yfgfGt/0f, cGt/–k|hftLo k|lt:kwf{ / h}ljs 
e'uf]ndf kf/]sf] k|efj 

8f= ;'/f]h kf]v/]n !! 

$= hnjfo' kl/jt{g / s[lifdf o;sf] c;/ 8f= o'jsWjh lh=;L= @@ 

%= 
lbuf] ljsf;, hg;+Vof / jftfj/0f 
Joj:yfkg 

uf]kLgfy d}gfnL @& 

^= 
ljZjsf] r'gf}tLM hnjfo' kl/jt{g / 
kof{j/0fLo c;/ 

8f= bLkf lwtfn $# 

&= 
g]kfndf jfo' k|b'if0fsf] cj:yf, o;sf] k|efj 
/ Joj:yfkg 

b]jL k|;fb e08f/L $( 

*= a9\bf] ;x/Ls/0f / jftfj/0f lszf]/ >]i7 %& 

(= ljB'tLo kmf]xf]/ (E-Waste)M Ps 68\sf/f] 
ljZjJofkL ;d:of 

ef]h]Gb| a:g]t ^# 

!)= 
ljZjsf] r'gf}tL M hnjfo' kl/jt{g / 
kof{j/0fLo c;/ 

k|]d axfb'/ yfkf &@ 

!!= 
nx/] agdf/f kf/]sf] jftfj/0fLo k|efj / 
lgoGq0fsf] pkfo 

clg¿4 s'df/ ;fx &( 

!@= 
jftfj/0fLo x|f;af6 h}ljs hutdf plAhPsf 
c;/x¿M Ps ;+lIfKt ljj]rgf 

/fh]Gb| cfrfo{ *& 

c+u|]hL v08 

!#= 
Drough & Desertification Hazards in Far & 
Mid Western Region of Nepal: Time Series 
Analysis 1982-2012 

Dr. Hemu Kafle & 
Ishwor Pd. Khanal 

(# 

!$= 
The Green Award – for Sustainable 
Development & Conservation of 
Environmental Resources 

Ramesh Sthapit !)$ 

!%= Environment: Translating the Commitments 
into Actions 

Batu Krishna Upreti !)* 

!^= Ecotourism and It's Development in Nepal Damodar Pd. Bhatta !@) 
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– OGb| uf}td * 

;f/;+If]k (ABSTRACT) 

a9\bf] jftfj/0fLo c;Gt'ng / hnjfo' kl/jt{gsf c;/x¿;Fu h'Wb} :jR5 jftfj/0fdf afFRg kfpg] 
xsnfO{ ;'lglZrt u/fpg] ;+j}wflgs p2]ZonfO{ d"t{¿k lbg :yflkt jftfj/0f ljefun] /fli6«o tyf 
cGt/f{li6«o:t/df plAhPsf jftfj/0fLo ;d:of tyf d'2fx¿nfO{ Jojl:yt ¿kdf ;Daf]wg ug]{ k|0ffnLsf] 
ljsf; ug'{ k|d'v r'gf}tLsf] ¿kdf /x]sf] 5 . ;Lldt ;|f]t ;fwg / hgzlQmsf] ;xof]udf jftfj/0fLo 
If]qdf k|f/lDes ¿kdf dfq cfgf] e"ldsf lgjf{x ul//x]sf] o; ljefunfO{ gLltut, sfg'gL, ;+:yfut, 
ljQLo / dfgj ;+zfwg;lxtsf] pko'Qm sfo{jftfj/0f k|bfg ug{ ;s]df cfufdL lbgdf cfgf] 
:yfkgfsf] cf}lrTo k'li6 ub}{ :j:y / ;d[4 g]kfn lgdf{0fdf 7f]; of]ubfg k'¥ofpg]df b'O{dt 5}g .  

 

!= ljifo k|j]z 

k|fs[lts, ;f+:s[lts / ;fdflhs k|0ffnLx¿, cfly{s tyf dfgjLo lqmofsnfkx¿ / logsf cjoj 
(Variables) tyf ltgLx¿aLrsf] cGt/lqmof / cGt/;DaGwnfO{ g} ;fdfGotof jftfj/0fsf] 
¿kdf kl/eflift ug{ ;lsG5 . hj s'g} sf/0fn] oL cjojx¿aLrsf] cGt/;DaGwdf 
c;fd~h:otf pTkGg x'g k'Ub5, Tolta]nf jftfj/0fLo c;Gt'ng k}bf x'g hfG5 .  

vf;u/L ljleGg lsl;dsf k|b'if0fx¿ -jfo', Wjlg, hn, gbL cflb_, k|fs[lts ;|f]tdflysf] 
cltqmd0f / bf]xg, cJojl:yt cf}Bf]lus/0f tyf c;Gt'lnt ljsf; k|lqmof, sdhf]/ hg;f+lVos 
Joj:yfkg / k|fs[lts k|sf]khGo ljljw sf/0fx¿n] jftfj/0fLo c;Gt'ng k}bf u/fPsf] 5 . 
o;af6 k[YjLsf] tfkqmddf lg/Gt/ a[l4 x'g uO{ d¿e"lds/0f a9\b} uPsf], hnjfo' kl/jt{gsf 
gsf/fTds c;/x¿ b]vf k/]sf, dfgjLo :jf:Yodf x|f;, jfo'd08nLo Iflt, cf]hg txsf] ljgfz, 
kfl/l:ylts k|0ffnL (Eco-system) df c;/, k|fs[lts k|sf]kdf a[l4nufotsf hf]lvdx¿;Fu} k[YjL 
/ k[YjLjf;Lsf] cl:tTj g} ;+s6df kb}{ uPsf] 5 . g]kfnh:tf] cNkljsl;t d'n's hf] ljsf;sf] 

                                                           

* lgb]{zs, jftfj/0f ljefu . 



  

2 jftfj/0f ljefu 

 

kfOnf cufl8 a9fpFb} 5, h;n] jftfj/0f ljgfzdf Tolt 7"nf] e"ldsf v]n]sf] 5}g t/ klg 
To;sf c;/ af6 k|efljt eO/x]sf] 5, p;n] klg eljiodf ul/g] ljsf;nfO{ lbuf] agfpg} kg]{5, 
cf}Bf]lusLs/0f / ;x/Ls/0fnfO{ Jojl:yt ug}{kg]{ 5, k|s[ltn] lbPsf] of] ;'Gb/tfnfO{ arfpFb} 
ljZj ;fd' :j:y / ;d[4 g]kfnsf] pbfx/0f k|:t't ug}{kg]{ 5, To;}n] klg cfh jftfj/0fLo ;jfn 
emg\ k]lrnf] aGb} uO/x]sf] 5 .  

@= o;/L hlGdof] ljefu 

jftfj/0f ;+/If0f / k|j4{gsf] If]qdf gLlt lgdf{0f txdf sfd ug{ @)%@ ;fndf hg;+Vof tyf 
jftfj/0f dGqfno :yfkgf eP klg sfof{Gjog txdf To;sf] cefj v8\ls/x]sf] lyof] . lj=;+= 
@)%* ;fndf lqe'jg ljZjljBfnocGtu{t ;~rflnt cfly{s ljsf; tyf cg';Gwfg s]Gb| -;]8f_ 
n] g]kfne/ jftfj/0fLo k|zf;g ;+:yfut ug]{ Pp6f ;zQm lgsfo :yfkgfsf] nflu l;kmfl/; 
u/]sf] lyof] . To;}u/L tTsfnLg hg;+Vof tyf jftfj/0f dGqfnocGtu{t jftfj/0f k|j4{g tyf 
;+/If0f s]Gb| :yfkgfsf] nflu 8]lg; ;/sf/n] ;+rfng u/]sf] jftfj/0f If]q ;xof]u sfo{qmdn] 
;d]t s]xL kxn u/]sf] lyof] . To:t} @)^! ;fndf hg;+Vof tyf jftfj/0f dGqfnosf ;lrjsf] 
;+of]hsTjdf ul7t sfo{bnsf] l;kmfl/zcg';f/ ljefu u7gsf k|f/lDes sfo{ ePtf klg 
dGqfno ljefhgnufotsf ljljw sf/0fn] pQm sfo{n] d"t{¿k lng ;s]g . t/ klg g]kfn 
;/sf/sf gLlt, cfjlws of]hgf tyf sfo{qmd sfof{Gjogsf nflu gLlt lgdf{0f txsf] 
;+oGqn]dfq ;Dej x'g;Sg] s'/} lyPg . To;}n] ljefu:t/sf] ;+oGq u7gsf nflu o;aLrdf w]/} 
kxnsbdL klg eP . jftfj/0f dGqfno s'g} g s'g} ¿kdf /x]s} eP klg p;n] agfpg] gLlt, 
sfo{qmd, sfo{ljlw tyf dfkb08sf] k|efjsf/L sfof{Gjogsf nflu ljefu:t/sf] ;+:yfsf] 68\sf/f] 
cfjZostf dx;'; ul/Psfn] k'gM lj1fg, k|ljlw tyf jftfj/0f dGqfnosf ;x–;lrjsf] 
;+of]hsTjdf /x]sf] sfo{6f]nLsf] l;kmfl/;cg';f/ dGqfnocGtu{t ;+u7g tyf Joj:yfkg sfo{bn 
u7g eO{ ;f]xL sfo{bnsf] l;kmfl/;adf]lhd lj=;+= @)^( >fj0f !@ ut]sf] dlGqkl/ifb\sf] 
lg0f{ocg';f/ ljefu u7g ePsf] xf] . @)^( r}q ! ut]b]lv cf}krfl/s¿kdf sfe|]sf] ;"rgf 
k|ljlw kfs{af6 sfo{ k|f/De u/]sf] o; ljefun] @)&) sflt{s !! ut] b]lv nlntk'/sf] 
s'k08f]ndf sfof{no :yfgfGt/0f u/L sfo{ ;+rfng ub}{ cfO/x]sf] 5 .  

#= ljefusf] ;+u7g ;+/rgf / sfof{b]z 

& j6f ;]jf / !$ ;d"xsf] ljljlws/0f /xL /f=k= k|yd >]0fLsf dxflgb]{zs–!, pk–dxflgb]{zs–@ 
;d]t hDdf %^ hgf sd{rf/Lsf] :yfoL b/aGbL /x]sf] o; ljefucGtu{t k|zf;g tyf k|j4{g / 
k|efj d"Nof+sg tyf cg'udg u/L b'O{ j6f dxfzfvf /x]sf 5g\ . vf;u/L k|zf;g tyf k|j4{g 
dxfzfvfn] ljefusf] ;du| efjL of]hgf tof/ ug]{ tyf cfjZos k|;fzlgs Joj:yf ug]{ / 
jftfj/0fLo k|j4{g tyf hnjfo' kl/jt{g cg's"ng sfo{qmdx¿ ;~rfng ug]{ lhDd]jf/L kfPsf] 
5 . o; dxfzfvfcGtu{t k|zf;g tyf of]hgf, jftfj/0f k|j4{g, hnjfo' kl/jt{g cg's"ng / 
cfly{s k|zf;g u/L rf/ j6f zfvf /x]sf 5g\ . To:t} k|efj d"NofÍg tyf cg'udg dxfzfvfn] 
jftfj/0fLo lgodg tyf lgoGq0f / cg'udg tyf d"NofÍgsf] sfo{ lhDd]jf/L kfPsf] 5 . o; 
dxfzfvfcGtu{t jftfj/0f k|b'if0f lgoGq0f tyf cg'udg, jftfj/0fLo k|efj d"NofÍg tyf 
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cg'udg / k|of]uzfnf u/L tLg j6f zfvf /x]sf 5g\ . dlGqkl/ifb\af6 :jLs[t ;+u7g tyf 
Joj:yfkg ;j]{If0f k|ltj]bgn] ljefunfO{ lgDgfg';f/sf] sfof{b]z lbPsf] 5 . 

 dGqfnoaf6 ;Dkfbg x'g] gLlt tyf sfg'gsf] th{'df ubf{ cfjZos k|fljlws ;xof]u 
k|bfg ug]{ .  

 gLlt, sfg'g tyf dfkb08x¿sf] sfof{Gjogsf] nflu of]hgf Pjd\ sfo{qmd th'{df, 
sfof{Gjog tyf cg'udg Pjd\ d"NofÍg sfo{ ug]{ .  

 sfg'g4f/f lglb{i6 clwsf/sf] sfof{Gjognufot sfgg pNn+3g ug]{nfO{ b08 Pjd\ 
hl/jfgf u/fpg kxn sbdL ug]{ .  

 jftfj/0fLo k|efj d"Nof+sg k|ltj]bgx¿sf] sfof{Gjog ;DaGwdf cg'udg tyf d"NofÍg 
Pjd\ k/LIf0f (Auditing) ;DaGwL sfo{ ug]{ .  

 jftfj/0fLo u'0f:t/ kfngf;DaGwL cg'udg .  

 jftfj/0fLo ;r]ttf Pjd\ hgr]tgf clej[l4 sfo{qmd sfof{Gjog .  

 jftfj/0fLo tYof+s Pjd\ ;"rgf k|0ffnLsf] ljsf; Pjd\ ;"rgf ;fdu|Lsf] ljt/0f .  

 hnjfo' kl/jt{g cg's"ng, k|efj Go"gLs/0f, k|ljlw ljsf;, Ifdtf clej[l4 tyf k|ljlw 
x:tfGt/0fh:tf d'Vo sfo{x¿ .  

 sfof{Gjog:t/df ;/sf/L Pjd\ u}/;/sf/L, gful/s ;dfh;Fu ;dGjo clea[l4 Pjd\ 
sfo{qmd ;~rfng .  

$= xfn;Ddsf] ljefusf] sfo{ k|ultsf] cj:yf 

:yfkgfsfnb]lv g} jftfj/0f ;+/If0f P]g, @)%# / jftfj/0f ;+/If0f lgodfjnL, @)%$ sf] 
kl/lwdf /xL ljefun] jftfj/0f ;+/If0f / k|j4{gsf ljleGg sfo{qmdx¿ cufl8 a9fO/x]sf] 5 . 
k|b'if0fsf] d'Vo sf/ssf] ¿kdf /x]sf] jfo' k|b'if0f lgoGq0fsf] nflu OF6fe§f Knfli6snufot cGo 
pBf]ux¿sf] lgoldt cg'udg u/L dfkb08 leq ;+rfng ug{ u/fpgsf nflu ;DalGwt 
lgsfonfO{ lgb]{zg lbg,] ;jf/L ;fwgaf6 x'g] k|b'if0f lgoGq0fsf] nflu ;DaGwLt lgsfox¿sf] 
;xof]udf ;jf/L ;fwg k|b'if0f dfkg ug]{ / dfkb08 leq g/x]sfx¿nfO{ ;r]t u/fpg] sfo{ xfn 
k|f/lDes r/0fdf ;'¿cft ul/Psf] 5 . cfufdL lbgdf ;r]t u/fpg] / lgb]{zgdfq xf]Og k'/:sf/ 
/ sf/afxLsf] k|lqmof cufl8 a9fpg] of]hgf ljefusf] /x]sf] 5 . To:t} sf7df8f}+ pkTosfdf jfo' 
u'0f:t/ dfkg s]Gb|x¿sf] ;+rfng u/L jfo' u'0f:t/sf] cj:yfaf/] hfgsf/L ;fj{hlgs ul//x]sf] 
5 . cfufdL lbgdf o:tf s]Gb|x¿sf] cfw'lgsLs/0f / lj:tf/ ub}{ n}hfg] of]hgf /x]sf] 5 . 
pkTosfsf gbLx¿ vf;u/L afudtL gbLdf ljleGg k|sf/sf 8fO{Ë, jfl;Ë, lk|lG6Ë pBf]un] 
/;fogo'Qm kmf]xf]/;lxtsf] kfgL k|zf]wg gu/L ;f]w} gbLdf ld;fP/ k|b'lift u/]sf] ;DaGwdf g]kfn 
;/sf/sf d'Vo–;lrj >L lnnfd0fL kf}8]nHo" ;d]tsf] Wofgfsif{0f eO{ To:tf sfo{ /f]Sg ;Da4 
lgsfox¿nfO{ lgb]{zg ePadf]lhd jftfj/0f ljefus} g]t[Tjdf ;DalGwt lgsfox¿sf] ;d]t 
;xof]udf cg'udg u/L lgod / dfkb08ljk/Lt ;+rfngdf /x]sf To:tf pBf]ux¿ aGb ul/Psf 
5g\ . cfufdL lbgdf cGo gbLgfnfdf ul/Psf To:tf sfo{x¿ /f]Sg ljefun] cg'udgnfO{ yk 
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k|efjsf/L agfpg] ;f]r /fv]sf] 5 . To:t} xfn ;~rfngdf /x]sf] afudtL ;kmfO{ dxfcleofgdf 
æha ;'lw|G5 dfG5] cfkm} leq, ta dfq aG5 jftfj/0f kljqÆ eGg] gf/fsf ;fy jftfj/0f ljefu 
klg k|d'v ;xof]uL ;+:yfsf] ¿kdf lg/Gt/ ;lqmo /xFb} cfPsf] 5 .  

3/, pBf]u tyf snsf/vfgf / c:ktfnnufot ljleGg ;|f]taf6 lgisfl;t kmf]xf]/sf] k|efjsf/L 
Joj:yfkg x'g g;Sbf sf7df8f}+nufot cGo ;x/x¿ k|b'lift / s'¿k aGb} uO/x]sf] kl/k|]Iodf 
k|efjsf/L kmf]xf]/ Joj:yfkgaf6 :jR5 jftfj/0fsf] l;h{gf / cfo cfh{gsf] af6f] klxNofpg 
To:tf If]qx¿sf] klxrfg u/L k|ljlw x:tfGt/0fsf sfo{qmdx¿ ;+rfng ul/Psf 5g\ . To:t} 
ljefun] jftfj/0fLo ;r]tgf k|j4{g ug]{, lhËn tyf ;"rgfx¿sf] pTkfbg / k|rf/–k|;f/, 
jftfj/0fLo lzIff k|j4{gsf nflu ljBfno:t/df sfo{qmd ;+rfng, u}=;=;= / :yfgLo 
lgsfox¿;Fusf] ;xsfo{df ljleGg jftfj/0fLo k|j{4gfTds sfo{x¿ ub}{ cfPsf] 5 . 

cfhsf] ljZjsf] k|d'v r'gf}tLsf] ¿kdf /x]sf] hnjfo' kl/jt{gsf] gsf/fTds c;/ kg]{ rf}yf] 
d'n'ssf] ¿kdf /x]sf] xfd|f] b]z Tof] cj:yf lgDTofpg]df lhDd]jf/ 5}g . ljsl;t / b|'t 
ljsf;sf r/0fdf /x]sf cf}Bf]lus / cf0fljs e§L ;+rfng ub}{ cfPsf d'n'sx¿sf] 
csd{08otfsf sf/0f cfh xfdL of] ;d:of ef]Ug afWo 5f}F . xfdLn] xfd|f] PSnf] k|of;n] hnjfo' 
kl/jt{g /f]Sg g;s] klg Psflt/ cGt/f{li6«o hutdf o:tf sfo{ /f]Sg bafa l;h{gf ug'{k/]sf] 5 
eg] csf]{lt/ o;sf] c;/;Fu cg's"lnt x'g] u/L xfd|f sfo{qmdx¿ ;+rfng ug'{k/]sf] 5 . hnjfo' 
kl/jt{gsf] k|d'v c;/ /xg] hLjgofkg, s[lif, jg, vfB ;'/Iff, :jf:Yonufotsf If]qx¿df 
cg's"lnt x'g] k|ljlw / tj/–tl/sfx¿sf] ljsf; ug'{kg]{ cj:yf l;h{gf ePsf] 5 .  

xfd|f] ;DklQsf] ¿kdf /x]sf lxdfnx¿nfO{ df}lns cj:yfdf kmsf{pg' k/]sf] 5 . o;} ;Gbe{df 
lxdfn hf]ufpg ljleGg ;r]tgfTds sfo{qmdx¿ ;+rfng ul/Psf 5g\, *)Ü eGbf a9L cfl>t 
s[lif If]qdf gsf/fTds c;/ kg{ glbg cg's"lnt s[lif k|0ffnL ljsf;sf sfo{qmdx¿ ;+rfng 
ul/Psf 5g\ eg] jg ;+/If0fnfO{ k|j4{g ug]{ sfo{qmdx¿ klg ;+rfng ul/Psf 5g\ . hnjfo' 
kl/jt{g cg's"ngsf nflu ljefuaf6 ;+rfng ul/Psf sfo{qmdx¿ guGo ¿kdf /x]sf] ePtf 
klg cfufdL lbgdf cGt/f{li6«o:t/sf ;xof]ux¿ ;d]l6Psf cfof]hgfx¿ ljefuaf6 g} ;+rfng 
x'g] u/L lj1fg, k|ljlw tyf jftfj/0f dGqfnoaf6 txfF /x]sf / cGo gofF cfof]hgfx¿ 
x:tfGt/0f x'g] ck]Iff ul/Psf] 5 .  

ljefusf] sfo{If]q leq kg]{ csf]{ sfo{ cfof]hgfx¿sf] jftfj/0fLo k|efj d"NofÍg k/LIf0f (EIA 
Audit) klg xf] . ljefun] xfn;Dd ^ j6f cfof]hgfx¿sf] k/LIf0f ul/;s]sf] 5 . o;af6 nfdf] 
;do;Dd sfof{Gjog gePsf] jftfj/0f ;+/If0f P]g / lgodfjnLsf] Joj:yf sfof{Gjogsf] 
;'¿cft ePsf] 5 . t/ sfg'gn] tf]s]adf]lhdsf] ;dodf ;DalGwt lgsfoaf6 cg'udg gx'g], 
k|:tfjgf :jLs[ltsf] af]lemnf] k|lqmof, k/LIf0fnfO{ cf}krfl/s ¿kdf dfq lnP/ sfg'gdf ul/Psf] 
Joj:yf, bIf hgzlQmsf] sdLh:tf sf/0fn] ubf{ k/LIf0f sfo{ cem} klg k|efjsf/L x'g ;s]sf] 
5}g . jftfj/0f ljefusf] :yfkgfsf] ;Gbe{df jftfj/0fLo k|efj d"NofÍg (EIA) / k|f/lDes 
jftfj/0fLo k/LIf0f (IEE) sf Joj:yfx¿nfO{ cfufdL lbgdf k'glj{rf/ ug'{kg]{ 68\sf/f] 
cfjZostf /x]sf] dx;'; ul/Psf] 5 . To:t} ljefudf dxTjk"0f{ zfvfsf] ¿kdf /x]sf] k|of]uzfnf 
zfvfaf6 xfn cfˆg} k|of]uzfnf gePsf] cj:yfdf ;+slnt gd"gfx¿sf] k/LIf0f cGo ;/sf/L 
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tyf lghL k|of]uzfnfx¿af6 ub}{ cfPsf] 5 . xfn;Dd jftfj/0fLo k|of]uzfnf :yfkgf x'g g;Sbf 
cfzfltt sfo{ x'g g;s]sf]n] ljefun] o; ;DaGwdf ;DalGwt lgsfox¿df cfjZos kxn 
ul//x]sf] 5 .  

ljefun] jftfj/0fLo ;"rgf / tYofÍ Joj:yfkg ug]{ p2]Zon] ljZjljBfnosf ljBfyL{x¿nfO{ 
jftfj/0f ljifodf cWoog u/fpg], xflgsf/s kmf]xf]/ (Hazardous waste) sf] nut (Inventory) 
tof/ ug]{, gbL, tfnsf] hnLo hLjg k2lt (Aquatic Health System) cWoog u/fpg], ljiffbLaf6 
kfgL / df6f]df k/]sf] c;/ cWoog, g]kfn kIf /x]sf cGt/f{li6«o cle;lGwx¿sf] sfof{Gjogsf] 
cj:yf cWoog, k|of]uzfnf :yfkgfsf] nflu ;DefJotf cWoogh:tf sfo{qmdx¿ ;+rfng 
ul/;s]sf] 5 . To:t} Environment Resource Library :yfkgfsf] k|f/lDes sfo{ o;} cf=j= df 
;DkGg eO;s]sf] 5 . cfufdL lbgdf ljefunfO{ s]Gb|Lo jftfj/0fLo ;"rgf s]Gb|sf] ¿kdf ljsf; 
ug]{ u/L /0fg}lts of]hgf lgdf{0f sfo{sf] ;'¿cft ePsf] 5 . 

%= ljefusf cfufdL lbgsf r'gf}tL / sfo{lbzf 

jftfj/0f h:tf] ax'cfoflds ljifo (Cross cutting issue) df sfo{ ug{ ev{/} hlGdPsf] g]kfn 
;/sf/sf] sfG5f] lgsfonfO{ cfˆgf] :yfkgfsf] cf}lrTo k'li6 x'g] u/L b/f]v/f] ¿kdf pqg'kg]{ 
ljifo g} k|d'v r'gf}tLsf] ¿kdf /x]sf] 5 . To;df klg jftfj/0f;Fu ;DalGwt sfg'gx¿df 
ljefusf] pkl:ylt :yfkgf ePsf] b'O{ jif{ x'g nfUbf;d]t g/xg'sf ;fy} lxdfnb]lv t/fO{;Dd / 
k"j{b]lv klZrd;Dd ;a} jftfj/0fsf ;jfnx¿nfO{ sfof{Gjog txdf ;Daf]wg ug'{kg]{ ljifo kSs} 
klg ;xh 5}g . t/ klg jftfj/0fsf ljifodf /fli6«o tyf cGt/f{li6«o :t/df JoQm ul/Psf 
rf;f] / k|ltj4tfx¿ tyf g]kfnsf] cGtl/d ;+ljwfg, @)^# df :jR5 jftfj/0fdf afFRg kfpg] 
df}lns xsnfO{ df}lns xssf] ¿kdf :yfg lbg'n] /fHosf] cfufdL k|fyldstfsf] If]qdf of] 
ljifosf] bl/nf] pkl:ylt clgjfo{ b]lvPsf]n] ljefusf] sfo{ jftfj/0f k|efjsf/L x'g]df b'O{dt 
5}g .  

jftfj/0f ljifosf] rl/q / ljefusf] ev{/} dfqsf] pkl:yltsf] cj:yfdf cGt/lgsfo ;dGjo 
sfod u/L k|efjsf/L sfo{ ;Dkfbg ug]{ ljifo csf]{ r'gf}tLsf] ¿kdf /x]sf] 5 . To;df klg 
ljsf;f]Gd'v cj:yfdf /x]sf] xfd|f] d'n'sn] ljsf; lgdf{0f tyf cf}Bf]lusLs/0fsf] k|lqmofnfO{ 
jftfj/0fd}qL agfpg}kg]{ ljifo emg\ k]lrnf] aGb} uO/x]sf] 5 . hnjfo' kl/jt{gsf] ljZjJofkL 
r'gf}tLx¿nfO{ :yfgLo ¿kdf ;Daf]wg -/f]syfd / cg's"lnt_ ug{sf] nflu cGt/f{li6«o d~rx¿df 
cfˆgf] bx|f] pkl:ylt;lxt ljsl;t d'n'sx¿af6 k|fKt x'g] ljQLo tyf k|fljlws ;xof]u 
ljefudfkm{t\ ;d'lrt pkof]u x'g] u/L kl/rfngsf] lhDd]jf/L k|fKt ug]{ ljifo yk r'gf}tLk"0f{ 
/x]sf] 5 .  

Psflt/ jftfj/0fLo sfg'gx¿df cfˆgf] pkl:yltsf] Joj:yfsf] nflu kxn ug'{kg]{ cj:yf 5 eg] 
csf]{lt/ jftfj/0f ljefu :yfkgf eO{ sfo{ yfln;s]sf] cj:yf tyf lxhf]sf lbgdf km/s 
;Gbe{df ag]sf sfg'gx¿nfO{ kl/jlt{t ;Gbe{df k'g/fjnf]sg / ;+zf]wg ub}{ ljefunfO{ kof{Kt 
clwsf/ / ;|f]t ;DkGg agfpg'kg]{ cj:yf 68\sf/f] ¿kdf /x]sf] 5 . h:t} M– k|b'if0f lgoGq0f / 
cg'udg, jftfj/0fLo k|efj d"NofÍg (EIA) / k|f/lDes jftfj/0fLo k/LIf0f (IEE) / hnjfo' 
kl/jt{g cg's"ng sfo{df ljefusf] g]t[TjbfoL e"ldsf /xg] u/L sfg'gd} Joj:yf ug'{ h¿/L 
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b]lvPsf] 5 . To:t} cfufdL lbgdf ljefusf sfo{x¿nfO{ ljs]lGb|t ¿kdf ;+rfng ug{ lhNnf 
tx;Dd pko'Qm ;+u7g ;+/rgfsf] lgdf{0f ug'{kg]{ tyf ;+3Lotfsf] cjwf/0ffcg';f/ ljefusf] 
sfo{ / ;+u7gsf] ;+/rgf ljsf; ub}{ hfg'kg]{ cj:yf 5 . xfn ljefudf /x]sf] b/aGbLdf k"0f{ 
kbk"lt{ ub}{ cfufdL lbgdf 5'§} jftfj/0f ;d"xsf] u7g u/L ljz]if1 sd{rf/Lx¿sf] k"0f{ kl/rfng 
ub}{ cufl8 a9\g'kg]{ 5 . jftfj/0fLo lgodgsf] nflu dxTjk"0f{ /x]sf] k|of]uzfnfsf] :yfkgfsf] 
ljifo ljefusf] k|efjsfl/tf;Fu k|ToIf hf]l8Psf] x'Fbf o;tkm{ ljz]if Wofg lbg h¿/L b]lvPsf] 5 
. jftfj/0fLo k|j4{gsf nflu /fli6«o tyf cGt/f{li6«o u}/;/sf/L ;+3;+:yfx¿ / lghL If]q;Fu 
;xsfo{sf] laGb' klxrfg u/L k|efjsf/L kl/rfng ug'{ csf]{ dxTjk"0f{ ljifo xf] .  

^= lgisif{ 

ljZjJofkL ¿kdf g} jftfj/0fLo ljgfzsf sf/0f l;lh{t r'gf}tLx¿nfO{ ;dod} ;Daf]wg u/L 
k[YjL / k[YjLjf;Lx¿sf] eljio ;'lglZrt u/fpg ljleGg k|of;x¿ eO/x]s} 5g\ . g]kfnn] klg 
cGt/f{li6«o d~rx¿df JoQm u/]sf k|ltj4tfx¿sf] sfof{Gjogsf] nflu kxn ul//x]sf] 5, h;sf] 
HjnGt / kl5Nnf] pbfx/0f xf] jftfj/0f ljefusf] hGd . jftfj/0fLo ;jfnx¿sf] k|efjsf/L 
;Daf]wgsf nflu eljiodf jftfj/0f ljefunfO{ gLltut, sfg'gL, ;+:yfut, ljQLo, dfgj 
;+zfwg cflb ;a} If]qdf g]kfn ;/sf/n] pknAw u/fpg] pko'Qm sfo{ jftfj/0fn] k|d'v e"ldsf 
v]Ng] lglZrt 5 . cGt/f{li6«o d~rx¿ / /fli6«o gLltdf k|b'ifsn] ltg]{ l;4fGt (Polluters Pay 
Principle) nfO{ k|d'v P]h]08f agfO{ sfof{Gjogsf] nflu k|efjsf/L, ljs]lGb|t / ;|f]t, ;fwg 
;lxtsf] clwsf/ ;DkGg ;+/rgfsf] ljsf; ub}{ cufl8 a9\g ;s]df lbuf] / ;d'Ggt gofF g]kfn 
lgdf{0fsf] xfd|f] kl/sNkgf ;fsf/ x'g]df b'O{dt 5}g .  

 
 

  



 

jftfj/0f k'l:tsf, @)&! 7 

 

r'/] kj{t>[ª\vnf—hghLljsf / 
kof{j/0f 

 
 
 

– /fd]Zj/ vgfn * 

;f/;+If]k (ABSTRACT) 

r'/] If]qsf] k|fs[lts ;Dkbfsf] clgolGqt bf]xg tyf ljgfzn] kl5Nnf] ;do ljs/fn ;d:of l;h{gf 
x'g k'u]sf] 5 . r'/]sf] kof{j/0fdflysf] ;+s6n] cGttf]uTjf r'/] t/fO{–dw]; If]qsf 8]9 s/f]8 dflg;sf] 
hghLljsfdf g/fd|f] c;/ kg{ yfn]sf] 5 . r'/] ljgfzn] ljleGg k|fs[lts k|sf]k lglDtPsf 5g\ . 
dfgj a:tLx¿ af9Lsf] rk]6fdf k/]sf 5g\ . kfgLsf] ;|f]t ;'s]sf] 5 . kof{j/0fdf ;+s6 pTkGg ePsf] 
5 . x'g t o;cl3 klg r'/] ;+/If0fsf] ljifodf cfjfh gp7]sf] xf]Og\ . lj=;+ @)$$ ;fnkl5 r'/]sf 
ljleGg If]qdf cg';Gwfg ePsf 5g\ . tyflk, ;+/If0f k|of; ;fy{s / k|efjsf/L x'g g;s]s} sf/0f 
To;sf] c;/ emg\ a9]sf] 5 . To;}n] clxn] r'/] ;+/If0f jftfj/0fLo Ph]08fdfq geO{ hghLljsfsf] 
;jfn ag]sf] 5 . Pp6f a[xt\ u'¿of]hgf tof/ u/L r'/] ;+/If0f ug'{ g} clxn]sf] d'Vo cfjZostf xf] . 

 

8fS6/ xs{ u'¿ª tyf g/]Gb| vgfnn] lj=;+ @)$$ ;fnsf] j}zfv–h]7 tfsf x]6f}+8f, cdn]vu~h, 
vfGb|fdfnL ;]/f]km]/f]sf] (&( ju{lsnf]ld6/ r'/] If]qsf] cWoog u/]/ k|ltj]bg k|sfzg u/]sf lyP . 
! k|ltj]bgn] r'/] If]qsf] kof{jf/0f IfoLs/0f w]/} cl3b]lv x'g yfn]sf] tYo phfu/ u/]sf] lyof] .  

lj=;+ !(*) ;Dd s'g} dfgj a:tL g/x]sf] Tof] If]qdWo] cdn]vu~hdf @)!@ ;fnlt/ jg 
kmF8fgL u/L cfhLjg bf;Tjaf6 d'lQm kfPsfx¿nfO{ a;f]af; u/fOPsf] /x]5 . Tof] a]nf x]6f}+8fsf] 
hg;+Vof !*( lyof] . r'/]sf] pQ/L kfgL9nf] If]q dfgj a:tL tyf v]tLkftL eP klg Tof] Tolt 
afSnf] lyPg . 3gf h+un / dn]l/ofsf] k|sf]k tyf g/eIfL jGohGt'sf sf/0f r'/]–efj/ If]]qdf 
cflbjf;L ;d'bfosf] Hofb} kftnf] a:tLafx]s vf;} dfgjLo lqmofsnfk Tof] If]qdf x'b}gYof] . 

dn]l/oflj¿4sf] cleofg ;kmn ePkl5 h+un km8fgL ub}{ dWo r'/] If]qsf sltko :yfgdf 
;/sf/L sfo{qmdcGtu{t g} a:tL a;fpg yflnof] . ljkGgtfaf6 d'lQmsf] vf]hLdf e"ldxLg tyf 
cfly{s pkfh{gsf cGo s'g} pkfo gePsf kl/jf/x¿ jGohGt';Fu h'Wb} gofF / :jtGq hLljsfsf 

                                                           

* cWoIf, /fi6«klt r'/] t/fO{–dw]; ;+/If0f ljsf; ;ldlt . 
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nflu r'/]sf] blIf0fL kfgL9nf] tyf efj/ If]]qdf a;fOF ;fg{ yfn] . clnslt cfly{s ;fwg ePsf, 
cln zlQmzfnLx¿ blIf0fL efj/lt/ nfu] eg] Hofb} l;dfGts[t, ljkGg ju{ r'/]sf] 3]+r tyf 
le/fnf] hldgdf a:g yfn] . cWoogsf nflu 5flgPsf] dsjfgk'/sf] rqmLdqmL ufpFsf 
To;a]nfsf !*) 3/–kl/jf/ s;}sf] gfddf klg btf{ ul/Psf] hldg lyPg . () k|ltzteGbf 
a9L hg;+Vof hghflt -To;dWo] tLg–rf}yfO{ cfjfbL tfdfª hfltsf] dfq}_ lyof] . r'/]df jg 
kmF8fgL / le/–kv]/fdf v]tLn] k|s[lts ljklQ cfOnfU5 eg]/ k|fo ;a}n] a'´]sf] eP klg hLjg 
u'hf/fsf nflu v]tLkftL tyf jg kmF8fgLsf] ljsNk gePsf] :yfgLojf;Ln] To;}a]nf klg eGy] . 

@)$$ ;fnkl5 r'/]sf ljleGg If]]qdf cg';Gwfg ePsf 5g\ . uPsf] bzsdf 5fkf tyf ljB'tLo 
;~rf/dfWoddf r'/]sf] ljgfzsf af/]df ;dfrf/ tyf l6Kk0fL k|z:t} k|sfzg ePsf 5g\ . l:ylt 
;'lw|Psf] xf]Og, ´g} ljs/fn aGb} uPsf] 5=. 

rf/ s/f]8 jif{ cl3b]lv lxdfnL kj{t >[ª\vnfaf6 au]/ yl'k|Psf] 9'+uf–df6f] b'O{j6f 7"nf e";tx 
ToxL If]qdf cfP/ 7f]lSsFbfsf] lg/Gt/ bafan] dfly p7]/ ag]sf] r'/] kj{t lgs} sdnf] 
kj{t>[ª\vnf xf] . r'/]sf s]xL ef}uf]lns If]]qdf c´} klg of] bafasf] sf/0f ;'Vvf df};ddf klg 
klx/f] hfg], e":vng x'g] u5{ . ljlzi6 ef}uf]lns tyf ef}ule{s agf]6sf sf/0f r'/] If]q dfgj 
a;f]af; tyf k|fs[lts Iflt x'g] cfly{s ultljlw ug{ pko'Qm xf]Og . s'g} a]nf ;tk|ltzt 3gf 
h+un /x]sf] If]qdf &# k|ltzt e"efudfq h+unn] cf]u6]sf] 5 . g]kfn ;/sf/n] xfn lgwf{/0f 
u/]sf] r'/] If]qdf #^ lhNnfsf $ ;o #) ufpF ljsf; ;ldlt kb{5g, h;sf] s"n If]qkmn !* 
nfv (^ xhf/ @ ;o %^ x]S6/ 5 cyf{t\, o;n] cf]u6]sf] If]q s"n If]qkmnsf] !@=^ k|ltzt 5 . 
@)^* ;fnsf] hgu0fgfadf]lhd of] If]qdf sl/a %) nfv hg;+Vof 5, k|ltju{lsnf]ld6/ 
hg3gTj # ;o (@ /x]sf] 5 . sl/a ^% k|ltzt 3/–kl/jf/n] vghf]t tyf a;f]af; u/]sf] 
hUuf cfˆgf] gfddf 5}g . g]kfndf ;a}eGbf a9L jiff{ x'g] oxL If]q xf] . 

a9L jiff{ x'g] / sdhf]/ e"–agf]6 /x]sf] of] If]qdf jg kmF8fgL, 9'+uf–lu§L pTvgg\ / le/fnf] 
kfvf]df v]tLkftLn] ubf{ k|To]s jif{ e"Ifo eP/ kxf8 gf+luPsf 5g\ . xl/ofnLljxLg le/fnf] phf8 
e";txn] ubf{ jiff{t\sf] kfgL ;n{Ss} au]/ hfg] u/]sf] 5 . r'/] efj/sf] hldgn] kfgL ;+ro tyf 
k|zf]rg ug]{ Ifdtf u'dfPsf]n] t/fO{ dw];df e"ldut kfgLsf] ;tx 36\b} uP/ sltko ufpFx¿df 
Ogf/ ;'s]sf 5g . afx}|–dlxgf el/e/fp /xg] t/fO{–dw];sf tfntn}of ;'s]sf 5g\, h;n] ubf{ 
t/fO{–dw];sf] v]tLkftL / ;+:s[ltdf gsf/fTds k|efj k/]sf] 5 . 

r'/] efj/ If]qdf /x]sf l;d;f/ If]qx¿ t/fO{–dw];sf] nflu kfgLsf] ;|f]t dfq} geP/ 
jGohGt'x¿sf nflu klg kfgLsf] ;|f]t lyof] . Tof] ;'s]kl5 kfgLsf] vf]hLdf h+un aflxl/P/ dfgj 
a:tL;Dd jGohGt' cfpFbf dfgj–jGohGt' le8Gtsf 36gfx¿ uPsf] Ps bzsdf x\jfQ} a9]sf 
5g\ . l;+rfO{sf gx/df ltvf{ d]6\g l5/]sf jGohGt' au]/ d/]sf 5g\ .  

r'/] hnfwf/ sdhf]/ aGb} uPsf]n] jiff{sf] a]nfdf k/]sf] kfgLsf] ensf] a]un] ubf{ k|To]s jif{ 
t/fO{–dw];sf ;a} gbL k|0ffnL rf}8f aGb} uPsf]n] v]tL hldgdf afn'jf yl'k|g] jf k"/} hldg 
aufP/ nfu]sf] 5 . dgfj a:tLx¿ af9Lsf] rk]6fdf k/]sf 5g\ . 
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r'/]sf] ;+/If0fsf] cfjZostf clxn] cfP/ dx;'; ePsf] xf]Og . rf}yf] k~rjifL{o of]hgfdf r'/] 
;+/If0f ug'{kg]{ ljifo p7fg ul/Psf] lyof] . @)$# ;fndf th'{df ul/Psf] jg If]q u'¿of]hgfn] 
r'/] If]qsf] ;+/If0fsf nflu sfo{qmd nfu" ug]{ ;f]r lnPsf] lyof] . cf7f}+ k~rjifL{o of]hgfn] :ki6 
¿kdf r'/] If]qnfO{ ;+/lIft If]q 3f]if0ff u/]/ df6f], jg:klt, jGohGt' tyf r/f–r'¿ËLsf] /Iff ug]{ 
pb\3f]if u/]sf] lyof] . r'/] If]qdf /x]sf @# y/Lsf kl/l:yltsLo k|0ffnL ljZjd} cgf}7f] k|s[ltsf 
5g\ . a9\bf] dfgjLo ultljlwn] ubf{ oL k|0ffnL gi6 x'g] / ;du| jftfj/0fdf g/fd|f] k|efj kg]{ 
cfz+sf ul/Psf] 5 .  

vf;u/L a'6jn / bfª If]qdf 3gf dfgj cfjflbn] ubf{ k/Dk/fut h}ljs dfu{ 6'6\g uO{ b'n{e 
jGohGt'sf k|hfltx¿ ;+s6df k/]sf 5g\ . r'/]sf] kof{j/0fdflysf] ;+s6n] cGttf]uTjf r'/] t/fO{–
dw]; If]qsf 8]9 s/f]8 dflg;sf] hghLljsfdf g/fd|f] c;/ k5{ . To;}n] r'/] ;+/If0f /fli6«o 
k|fyldstfsf] ljifo xf] . t/ ;+/If0fsf] of]hgf th'{df / sfof{Gjog ubf{ To; If]qsf afl;GbfnfO{ 
s]Gb|df /fv]/ hghLljsfdf ;sf/fTds kl/jt{g Nofpg] b[li6sf]0f lnOg' cfjZos 5 . o; 
;Gbe{df d'nt M rf/ ljifo dxTjk"0f{ 5g\, h;nfO{ ;dfgfGt/ 9+un] ;+rfng ug'{ cfjZos 5 . 

klxnf], r'/] t/fO{–dw];sf] ;dli6ut ;+/If0fsf If]qxx¿ s] x'g, To;sf nflu s:tf sfo{qmd tyf 
cfof]hgf ;+rfng ug{ cfjZos 5, To;sf] klxrfg ug{ u'¿of]hgf th'{df ug'{ cfjZos 5 . 
u'¿of]hgfn] jgsf] If]q la:tf/ tyf j}1flgs Joj:yfkg, r'/]–efj/ If]qsf] hnfwf/ ;'wf/ tyf 
kfgL k|;f]rg ug]{ Ifdtfdf ;'wf/, gbL lgoGq0f tyf gbLsf] ;tx Joj:yfkg, 9'Ëf–lu§L pTvgg\ 
ug'{kg]{ / ug{ ;lsg] :yfgx¿sf] klxrfg tyf To;sf] Jo:yfkg, dfgj a:tL Joj:yfkg, 
a}slNks cfocfh{gsf sfo{qmdx¿sf] klxrfg, 3/fo;L phf{ tyf kz' cfxf/fsf nflu jgdflysf] 
cf>o z"Go cj:yfdf k'¥ofpg] pkfosf] klxrfg, hf]lvdo'Qm ef}ule{s agf]6 ePsf If]qaf6 
;'/lIft If]qdf a;f]af; :yfgfGt/0f, Ifo ePsf] h}ljs ljljwtfnfO{ k'ghL{jg lbg 7fpF–7fpFdf 
s[lqd hnfzosf] lgdf{0f, jiff{t\sf] kfgL ;+u|x:yn, ;'s]sf k|fs[lts l;d;f/ :yn tyf t/fO{–
dw]; If]qsf tfntn}of arfpg] sfo{qmdh:tf kIfx¿nfO{ ;d]6\g'k5{ . 

bf];|f], r'/] t/fO{–dw]; If]qdf clxn] g} klg sltko 7fpFx¿ hf]lvdo'Qm egL klxrfg ul/Psf] 5 . 
o:tf :yfgsf] hf]lvd sd ug{ e"–;+/If0f, hnfwf/ ;+/If0f, gbL lgoGq0f, j[Iff/f]k0fh:tf sfdx¿ 
ug'{ cfjZos 5 . o:tf cfof]hgfx¿ ;+rfng ubf{ :yfgLo ;d'bfosf] k|ToIf ;xeflutfdf ug'{ 
kb{5, h;n] ubf{ :yfgLonfO{ /f]huf/Lsf cj;/ k|fKt eO{ u'hf/fsf] lgldQ jg ;|f]t tyf 9'Ëf, 
lu§L Joj;foLsf sfdbf/ eP/ a:g' kb}{g . 

t];|f], ha;Dd :yfgLo afl;GbfnfO{ cfly{s pkfh{gsf nflu ultnf] af6f] k|fKt x'Fb}g ta;Dd 
;+/If0fsf] sfddf :yfgLo ;xof]u k|fKt x'g ;Sb}g . kfl/jfl/s cfo;|f]t alnof] ePkl5 ;+/If0fdf 
hgtf :jo+ ;lqmo eP/ nfU5g . To;}n] r'/] t/fO{–dw]; If]qsf ljkGg ju{ tyf lgDg–
dWodju{nfO{ nlIft u/L /f]huf/L l;h{gf tyf cfocfh{g sfo{qmd ;fy} n}hfg' cfjZos 5 . 

rf}yf], vf;u/L r'/] kxf8sf] le/fnf] If]q / km]bLdf /x]sf] xfnsf] v]tLk|0ffnL Tof] If]qdf e"Ifo 
u/fpg] k|d'v sf/0f xf] . ls;fgx¿sf] cfDbfgL a9\g] / e"–;+/If0fnfO{ klg ;xof]u k'Ug] s[lif 
k|0ffnLsf] cg';Gwfg u/L To;nfO{ hg:t/df k'¥ofpg' cfjZos 5 . Jofj;flos ;Defjgf ePsf, 
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b'O{ tLg jif{d} /fd|f] k|ltkmn lbg;Sg] aflaof], a]t, afF;, a]nnufot ;'Svf If]qdf kmn lbg;Sg] 
kmnkm"nsf la¿jf pTkfbg u/L kmnkm"n v]tLdf hf]8 lbg pko'Qm x'G5 . v'nf r/fpg] u/L 
ul/Psf] kz'kfng jg ljgfz / e"Ifosf] csf]{ sf/0f xf] . To;}n] ls;fgx¿nfO{ Psn jf 
;xsf/Lsf] :j¿kdf :6n–lkml8Ë ul/g] u/L afv|f, ufO{, e}+;L kmfd{ ;~rfng ug{ ljQLo tyf 
k|fljlws ;xof]u pknAw u/fpg'kg]{ x'G5 . 

r'/] If]qsf] kof{jf/0fLo tyf kfl/l:ys k|0ffnL laufg{ krf;f}+ jif{ nufof}F . ;'wf/ tTsfn x'g 
;Sb}g, lglZrt ¿kdf cln nfd} ;do nfU5 . t/ ca ;'¿ ug{ nfluPsf] ;+/If0fsf] sfdn] yk 
lau|gnfO{ Ps} jif{df /f]Sg ;lsG5 . 

;Gbe{ ;fdu|LM 

!=  8f= xs{ u'¿ª tyf g/]Gb| vgfn -!(*&_, NofG8:s]k k|f];];]; Og b r'/] /]Gh ;]G6«n g]kfn, 
b lxdfnog l/Eo", ef]No"d XVII–XIX, g]kfn ef}uf]lns ;dfh ._ 

 
 

 

 
 

  

s] tkfO{+n] cfkm\gf] ;jf/L ;fwg r':tb'¿:t 
xfntdf /fVg' ePsf] 5 < 

 

 xfd|f] b]zdf jfo' k|b'if0fsf] k|d'v sf/s tTjdWo]sf] Ps 
;jf/L ;fwgsf] w'jf“ klg xf] . To;}n] ;dod} cfkm\gf] ;jf/L 
;fwg r]shf“r / dd{t;Def/ u/L ;jf/L ;fwgsf] k|b'if0fsf] 
dfqf ;“w} lj1fg, k|ljlw tyf jftfj/0f dGqfnon] tf]s]sf] 
dfkb08leq /fvf}+ . jfo' k|b'if0f 36fpg ;xof]u u/f}+ . 
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df};d kl/jt{gn] df}/Lx¿sf] df};dL 
:yfgfGt/0f, cGt/–k|hftLo k|lt:kwf{ / 

h}ljs e"uf]ndf kf/]sf] k|efj 

 
– 8f= ;'/f]h kf]v/]n * 

;f/;+If]k (ABSTRACT) 

df}/Lx¿sf] df};dL :yfgfGt/0f, cGt/hftLo, k|lt:kwf{ / h}ljs e"uf]ndf df};d kl/jt{gsf] k|efj / 
o;af6 x'g ;Sg] h}ljs ljljwtfsf] ;+s'rgaf/] g]kfnsf] ;Gbe{df eO/x]sf] ultljlwaf/] hfgsf/L 
u/fpg] p2]Zon] of] n]v tof/ kfl/Psf] 5 . o;cl3 g]kfnd} ul/Psf cWoogx¿sf] glthf / 
j]e;fO6df pknAw tyf k|sflzt s[ltx¿sf] ljj]rgfsf cfwf/df of] n]v tof/ ul/Psf] 5 . k|fKt 
;"rgfsf] cfwf/df g]kfndf y'k|} h+unL df}/Lx¿sf] cnjf Plk; Nkmf]l/of, Plk; 8f];f{6f, Plk; 
n]jf]l/of];f / Plk; ;]/fgfh:tf rf/j6f :yfgLo / Plk; d]lnkm]/f cfofltt k|hfltsf dx pTkfbg 
ug]{ df}/Lx¿ kfOG5g\ . oL dWo] P= ;]/fgf / P= d]lnkm]/f 3/kfnf df}/Lx¿ x'g\ . oL df}/Lx¿n] dx 
pTkfbgsf] cnjf sof}+ u'0ff cfly{s nfe k/fu;]rgdfkm{t\ lbg] ub{5g\ . h;n] ubf{ h}ljs ljljwtfsf] 
;Da4{g x'g] u/]sf] 5 . t/ df};d kl/jt{gsf] sf/0f x'g] u/]sf] tfkqmddf r8fj / kfgL kg]{ ;do / 
dfqf, df}/LhGo jg:kltx¿sf] ablnFbf] ljt/0f, ltgsf] km"n km"Ng] ;do / km"ndf pTkfbg x'g] k'ik /; 
/ k/fus0fsf] pknAwtf Pjd\ dfgjl;lh{t cGo y'k|} sf/0fx¿n] oL df}/Lx¿aLrsf] cGt/k|hftLo 
k|lt:kwf{ a9\b} uPsf] 5 . P= d]lnkm]/fsf] cfoft k5fl8 of] df}/Lsf] P= 8f];f{6f / P= ;]/fgf;Fusf] 
k|lt:kwf{ cem k]lrnf] x'g k'u]sf] 5 . oL sf/0fx¿af6 P= 8f];f{6f / P= n]jf]l/of];fsf] df};dL -lxpFb] 
tyf jif]{_ :yfgfGt/0f ;d'Gb| ;txb]lv qmdzM P= 8f];f6f{sf] !,@)) ld= / P= n]jf]l/of];fsf] $,!)) ld= 
dfly;Dd x'g yfn]sf] 5 . km"n km'Ng] la¿jfx¿sf] hftLo pknAwtfdf km/s k/]sf]n] 
Melissopalynology df klg km/s kg{ yfn]sf] 5 . la¿jfx¿sf] km"n km'Ng] ;do s]xL xKtf rfF8f] x'g] 
ePsf]n] df}/Lx¿sf] :yfgfGt/0f tflnsf klg ;f]xLcg'¿k kl/jt{g ePsf] / ;'Vvf÷v8]/L / l;tnx/sf] 
sf/0f k'ik/; tyf k/fus0f pTkfbg / To;sf] kf]if0fdf ;d]t gsf/fTds c;/ k'u]sf] yfxf ePsf] 5 
. oL sf/0fx¿sf] cnjf cJojl:yt / ;fF3'l/bf] r/g If]q, ljiffbLsf] a9\bf] k|efj, af;:yfgsf] ljgfz, 
k/eIfL / k/hLjLsf] a9\bf] cfqmd0f, dx lzsf/L cflb sf/0fx¿n] ;d]t df}/Lx¿sf] ;+Vof 36\g uO{ 
                                                           

* dxflgb]{zs, jftfj/0f ljefu . 



  

12 jftfj/0f ljefu 

 

k/fu;]rg ;]jf k|efljt ePsf]n] o;n] g]kfndf jg:kltsf] ljljwtfdf ;d]t ;+s'rg Nofpg;Sg] 
;Defjgf b]lvPsf] 5 . o;sf] ;dfwfgsf] nflu df}/Lx¿;Fu ;DalGwt k|fs[lts >f]tsf] plrt ;Da4{g 
tyf kl/rfng / k/fu;]rg k|j4{g sfo{qmdsf] Jofkstf cfjZos 5 . h;sf] nflu cg's"n gLlt, 
sfo{qmd / ltgsf] sfof{Gjog ckl/xfo{ 5 .  

 

!= k[i7e"ld 
;+;f/df @,))) eGbf a9L k|hfltsf df}/Lx¿ ePsf] ljZjf; ul/G5 . dx kfg]{ df}/Lx¿dWo]] PkLgL 
kl/jf/sf Plk; au{sfdfq % j6f k|hfltsf df}/Lx¿ Kfb{5g\ . logLx¿dWo]  P= Nkmf]lµof -s7\of}/L df}/L_,  
P= 8f];f{6f -vfu df}/L_ / P= n]jf]l/of]];f -eL/ df}/L_ Psn rfsf agfpg] h+unL df}/Lx¿ x'g\ . t/ P= 
;]/fgf -:yfgLo Pl;ofnL df}/L_ / P= d]lnk]m/f -ljsf;], o'/f]lkog df}/L_ ax'rfsf agfpg], aGb÷cFWof/f]df 
a:g], kfNt' k|hfltsf df}/Lx¿ x'g\ . oL kfNt' k|hfltsf df}/Lx¿sf c;+Vo pkhfltx¿ klg /x]sf 5g\ . 
df}/Lsf] pTklQ KNf]lhof]dlkm{s (Plesiomorphic) sfndf, blIf0f–blIf0f k"j{ Pl;ofdf # sf/f]8 %) nfv 
jif{ klxnf ePsf] xf] . k"mn k"mNg] la¿jfx¿ / df}/Lx¿sf] pTklQ / ljsf; ;Fu;Fu} x'Fb} cfPsf] / b'j}aLr 
kf/:kl/s (Mutualastic) ;DaGw ePsf] kfOG5 . jg:kltsf] ljljlws/0f df}/Lljgf c;Dej lyof] eg] 
jg:klt j]u/ df}/Lsf] ljsf; klg csNkgLo lyof] . df}/Lx¿n] k/fu;]rgdf k|ToIf e"ldsf v]N5g\ eg] 
af]6la¿jfx¿n] k"mnsf] cnfjf cGo cjojx¿df ;d]t k'ik/; pTkfbg u/]/ df}/LnfO{ k/fu;]rgsf] 
nflu cfdGq0f ub{5g\ / cfk"mnfO{ rflxg]eGbf nfvf}+ u'0ff a9L k/fus0f pTkfbg u/L df}/Lsf 
aRrfx¿nfO{ kf]if0f k'¥ofpg ;xof]u ub{5g\ . dx kfg]{ df}/Lsf] hftLo ljsf;nfO{ s]nfpFbf  P= 
Nkmf]lµofaf6  P= 8f];f{6f Pjd\  P= n]jf]l/of]];f / ltgaf6 qmdzM P= ;]/fgf / cGtdf P= d]lnkm]/f hftsf]] 
ljsf; ePsf] cg'dfg ul/G5 .  

kfNt' k|hfltsf df}/Lx¿dWo]  P= d]lnk]m/f hftsf] df}/Lsf] k'ik/; / k/fu pTkfbg ug]{ la¿jfk|ltsf] 
cf1fsfl/tf (Floral fedality) cToGt} /fd|f] 5 . oL df}/Ln] Ps k6sdf kfP;Dd Ps} hftsf 
la¿jfaf6dfq k'ik/; jf k/fu ;+sng u5{g\ . tyflk  P= ;]/fgf,  P= 8f];f{6f,  P= n]jf]l/of];f /  P= 
Nkmf]l/of hftx¿sf] o:tf] rl/q kl/kSj 5}g . logLx¿ Ps k6ssf] p8fgdf PseGbf a9L k|sf/sf 
km"nx¿df ljr/0f ub{5g\ . h;n] ubf{ k/;]rg (Cross pollination) sf] a9L ;DefJotf x'G5 / 
jfg:klts ljljwtfdf a9L ;xof]u k'Ub5 .  

g]kfndf xhf/f} k|hfltsf h+unL df}/Lx¿sf] cnjf  P= Nkmf]l/of, P= 8f];f{6f, P= n]jf]l/of];f / P= ;]/fgf 
u/L $ k|hfltsf dx pTkfbg ug]{ :yfgLo df}/Lx¿ klg kfOG5g\ . dx kfg]{ df}/Lx¿dWo] P= ;]/fgf 
Psdfq oxfFsf] :yfgLo 3/kfnf df}/L xf] . oxfF hËnL / 3/kfnf df}/Lx¿sf] c;+Vo pkhfltx¿ ljleGg 
7fpFdf 5l/P/ /x]sf 5g\ . oL afx]s Ps csf]{  P= d]lnkm]/f hftsf] o'/f]lkog df}/L ;g\ !((^ b]lv 
g]kfndf NofO{ t/fO{ If]qdf Jofj;flos ¿kdf kfng ;'¿ ul/Psf] 5 . 3/kfnf df}/Lx¿ -;]/gf / 
d]lnkm]/f_ g]kfndf !,%),))) uf]nf kflnPsf] / To;af6 aif]{gL !,^)) d]=6= dx pTkfbg x'g] u/]sf] 
tYofÍ 5 . -p=jf= dxf;3+, @)!@, s[lif ljefu, @)!!_ . t/ k/fu;]rL df}/Lx¿sf] uf]nf aif]{gL g]kfnaf6 
36\b}5g\, h;n] k/fu;]rg sfo{nfO{ c;/ k'¥ofPsf] 5 eg] s]xL :yfgLo afnLx¿sf] pTkfbsTj klg 36\b} 
uPsf] 5 -lrq g+= !_ . s]xL k|d'v afnLx¿df df}/Laf6 x'g] k/fu;]rgsf] eg] ljsNk g} 5}g . 

oL df}/Lx¿n] k'¥ofPsf] kof{j/0fLo ;]jf -k/fu;]rg_ cfly{s dxTjsf] b[li6af6 dx pTkfbgsf] t'ngfdf 
!$@ u'0ff a9L 5 . k/fu;]rg ;]jf k'¥ofPjfkt\ af]6la¿jfaf6 logLx¿n] k'/:sf/:j¿k k'ik/; / 
k/fus0f ;+sng u5{g\ . h;af6 dx pTkfbg / 5fp/f -aRrf_ sf] kf]if0f ub{5g\ . oL df}/Lx¿nfO{ 
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af]6la¿jf km"Ng] ;do, ltgdf pTkfbg x'g] 
k'ik/;df x'g] lrgL -k|mS6f]h, n]a'nf]h, ;'qmf]h_ 
sf] dfqf / k/fus0faf6 k|fKt x'g] k|f]l6gsf] dfqf 
;d]t yfxf 5 . km"nx¿n] ltgdf k/fu;]rg 
gx'Fbf;Dd cfˆgf k/fu;]rLx¿nfO{ nfdf] 
;do;Dd klv{/xG5g\ . o;/L k/fu;]rL / 
;DalGwt af]6la¿jfx¿aLr cfk;L ;'dw'/ 
;DaGw :yflkt ePsf] kfOG5 . k/fu;]rLx¿df 
df}/Lx¿nfO{ ;a}eGbf 7"nf] / k|efjsf/L ;d"xsf] 
¿kdf lnOG5 . df}/Ln] kmfk/, lnrL, :ofp, tf]/L, 
s/]nfh:tf afnLx¿df k/fu;]rg ubf{ 
Compatible/Viable pollen ;fg]{ ePsf]n] 
To:tf afnLx¿df k'i6 bfgf÷kmn nfUg, 7"nf / 
w]/} bfgf÷kmn nfUg, lapsf] pd|g] zlQm nfdf] 
;do;Dd /xg, /f]u sL/f ;xg ;Sg] zlQm 
a9fpg / t]nxg afnLdf t]n pTkfbg a9fpg 
;d]t d2t k'¥ofpFb5g\ . df}/LhGo afnLx¿af6 Tolts} qmddf dx -kmfk/ &)–*) s]hL÷x]=_ pTkfbg 
x'g] u/]sf] klg 5 . oL afnLx¿sf] k|efjsf/L k/fu;]rgsf] nflu @–# uf]nf÷x]= sf b/n] df}/L uf]nfx¿ 
/fVg l;kmfl/; ul/Psf] 5 .  

@= df}/Lx¿sf] h}ljs e"uf]n / df};dL :yfgfGt/0f  
ljZjdf dx pTkfbg ug]{ kfr hfltsf df}/Lx¿ /x]sf 5g\ . oLdWo] clk|msf / o'/f]kdf P= d]lnkm]/f /x]sf] 
5 . kl5 of] hfltnfO{ cd]l/sf, Go"lhNof08, ci6«]lnofdf klg kflng yflnof] . oL If]qx¿df of] df}/L 
Psn hflts} ¿kdf /x]sf] t/ ToxfF ltgLx¿sf] y'k|} pkhfltx¿sf] pkl:ylt /x]sf] kfOG5 . sfnfGt/df 
P= d]lnkm]/f df}/L Pl;ofdf klg NofOof] . Pl;ofdf To;cl3 g} afFsL rf/ hftsf df}/Lx¿ P=Nkmf]l/of, P= 
8f];f{6f, P= n]jf]l/of];f / P= ;]/fgf -Pl;ofnL df}/L_ ljleGg e"–efudf cf–cfˆgf] If]q lgwf{/0f u/L 
al;/x]sf lyP .  P= 8f];f{6f Pl;ofsf] Ps xhf/ ld6/eGbf xf]rf] cfjxjf ePsf] pQ/L dxfef/t 
>[ª\vnfb]lv blIf0fL d}bfgL e"–efudf km}lnPsf] 5 eg]  P= n]jf]l/of]];f Ps xhf/ ld6/eGbf dflysf] pRr 
kxf8L÷lxdfnL If]qdf k}mlnFb} uPsf] kfOG5 .  P= 8f];f{6f /  P= n]jf]l/of];f b'j} glhssf hfltx¿ x'g\ .  
P= ;]/fgf Pl;ofsf] pRr kxf8L efub]lv blIf0fL d}bfg;Dd km}lnPsf] dWod cfs[ltsf] z/L/ ePsf], 
¿vsf] wf]b|f] jf 3f/sf] cFWof/f]df a:g] df}/L xf] .  Plk; 8f];f{6f eg] cUnf]–cUnf] ¿vx¿df jf 
dfgjlgld{t cUnf kfgL 6\+ofsL jf 3/sf 6kx¿df e"m08df a:g ¿rfpg] 7"nf] cfs[ltsf] df}/L xf] .  P= 
n]jf]l/of];f n]ssf] kx/fx¿df a:g] ub{5 eg] ˆnf]l/of a]+;Lsf] emf8Lx¿df . g]kfndf oL ;a} hft / 
ltgsf w]/} k|hfltx¿ ljleGg If]qdf y'k|} pkhft;lxt 5l/P/ /x]sf 5g\ .  

P=8f];f{6f / P=n]jf]l/of];f b'j} df}/Ldf df};dL :yfgfGt/0f x'g] u/]sf] kfOPsf] 5 . logLx¿sf] ef}uf]lns 
ljr/0f o;k|sf/n] x'G5 ls, b'j} hft Ps} r/g If]qdf slxNo} e]6 xF'b}gg\ . lxpFbsf] s7\ofª\lu|g] hf8f]df 
8f];f{6f df}/L t/fO{sf] ;dtn kmfF6lt/ em5{g\ eg] n]jf]l/of];f kxf8sf] a]+;Ldf . udL{df eg] 8f];f{6f dWo 
kxf8;Dd :yfgfGt/0f x'G5g\ eg] n]jf]l/of];f pRr kxf8lt/ ;b{5g\ . 

 

lrq– !M  s/]nf pTkfbgdf k/fu;]rgsf] k|efj  
-OP=df}/Laf6 ePsf] k/fu;]rg, HP=xftn] u/]sf] 

k/fu;]rg / C=k/fu;]rg x'g glbOPsf] ._ 
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#= a9\bf] cGt/k|hftLo k|lt:kwf{ 
P= d]lnkm]/fafx]s cGo rf/ hftsf dx pTkfbs df}/Lx¿ Pl;ofsf] 7"nf] e"–efudf cltsd 
cGt/k|hftLo k|lt:kwf{;Fu} Ps–cfk;df ldn]/ a:g ;s]sf] kfOG5 eg] ltgLx¿df r/g / af;:yfgsf] 
nflu klg cltsd k|lt:kwf{ /x]sf] 5 -kf]v/]n, @)!#_ .  P= d]nLk]m/f df}/Lsf] zf/Ll/s ;';+u7g demf}nf 
lsl;dsf]  P= ;]/fgf /  P= 8f];f{6fsf] aLr lsl;dsf] x'G5 . To;}n] of] df}/Lsf] cfoft ;Fu;Fu} o;sf] 
;]/fgf / 8f];f{6f df}/Lx¿;Fu r/gsf] nflu cGt/k|hftLo k|lt:kwf{ cToGt hl6n / vt/gfs x'g uPsf] 
5 . 

g]kfnsf] dWo–blIf0f efusf] dxfef/t >[+vnf / r'/] kxf8sf] aLrsf] leqL dw]; If]q  P= 8f];f{6f df}/Lsf] 
af;:yfg xf] . x'gt oxfF  P= Nkmf]l/of /  P= ;]/fgf df}/Lx¿ klg cem} h+unL cj:yfdf klg kfOG5g\ . 
s]xL s[ifsx¿n] ;]/fgf df}/L k/Dk/fut ¿kdf kfNb} cfPsf klg 5g\ . tyflk Nkmf]l/of, ;]/fgf / 
8f];f{6faLr eg] Tolt 7"nf] cGt/k|hftLo ;+3if{ 5}g . 

3/kfnf :yfgLo  P= ;]/fgf df}/L P= 8f];f{6faf6 ljsf; ePsf] dflgG5 . tyflk of] df}/Lsf] af;:yfg 
Pl;ofdf dfq kfOG5 .  P= d]lnk]m/f df}/LnfO{ ;a}eGbf cfw'lgs df}/L dflgG5 . of] df}/L P= ;]/fgfaf6 
ljsf; ePsf] xf] . o;sf] ef}uf]lns la:tf/ o'/f]k / clk|msfdf kfOG5 . t/ kl5Nnf] !%) jif{df o;nfO{ 
cd]l/sf, ci6«]lnof, Go"lhNof08 / Pl;ofdf ;d]t NofP/ kflnb}5 . tyflk Pl;of afx]s cGo dxfb]zdf 
kflnPsf] of] Psn k|hflt xf] . o;/L df}/Lsf] h}ljs e"uf]nnfO{ s]nfpFbf Pl;of dfq o:tf] dxfb]z xf], 
hxfF df}/Lsf] ljleGg k|hfltaLr cGt/–k|lt:kwf{ 5 .  

g]kfndf df}/Lsf] h}ljs e"uf]nnfO{ x]g]{ xf] eg]  P= n]jf]l/of];f df}/Lsf] e"–l:ylt pRr kxf8 / lxdfno 
If]q ePsf]n] of] k|hflt cGt/–k|hftLo k|lt:kwf{af6 aflxl/Psf] 5 . dWo–kxf8, a]+;L, leqL dw]; / 
t/fO{df eg] P= Nkmf]l/of, P= ;]/fgf / P= 8f];f{6f df}/Lx¿ ;Fu;Fu} kfOG5g\ . oL df}/Lx¿sf] zf/Ll/s 
;+/rgf cnu–cnu /x]sfn]] cfk"mx¿nfO{ jftfj/0f cg's"ntf (Adaptation) ug]{ Ifdtf klg cnu–cnu 
k|sf/n] ljsf; ePsf] 5 . ltgLx¿sf] ljr/g rl/q (Behavior) klg cnu–cnu /x]sf]n] sd}dfq 
cGt/k|hftLo k|lt:kwf{ x'g] u/]sf] b]lvG5 .  P= Nkmf]l/of df}/L w]/} ;fgf] x'g] x'Fbf r/0f ckof{Kt x'g] 
;dodf ;–;fgf cfs[ltsf ;'¿ªh:tf nfdf k"mnx¿df ;d]t ljr/g ug{ ;S5g\ eg] ;]/fgf dWod / 
8f];f{6f 7"nf cfs[ltsf] km"nx¿df ljr/g ug{ ¿rfpF5g\ . cfofltt d]lnkm]/f df}/L ;]/fgfeGbf clns 
7"nf] / 8f];f6f{ eGbf clns ;fgf] ePsf]n] b'j} hftL;Fu o;sf] k'0k/; / k/fu ;+sngdf cGt/–hftLo 
k|lt:kwf{ x'g] u/]sf] 5 . lrtjg pkTosfdf :yfgLo P= 8f];f{6f df}/Lsf] hg;+Vof 36\g'sf k5fl8 P= 
d]nLk]m/f df}/L;Fusf] cGt/–k|hftLo k|lt:kwf{nfO{ k|d'v sf/s dfGg ;lsG5 . lj=;+ @)%! ;fndf g]kfn 
;/sf/sf] tk{maf6 df}/L ljsf; zfvf uf]bfj/L / lhNnf s[lif ljsf; sfof{no, lrtjgn] ef/tsf] k'0f]af6 
@% uf]nf df}/L NofO{ @% hgf s[ifsnfO{ tflnd lbO{ P= d]lnk]m/f df}/L kfng ;'¿ ul/Psf] lyof] . xfn 
lrtjgdf dfq of] df}/Lsf] !%,))) eGbf a9L uf]nf /x]sf] cg'dfg ul/G5 . of] df}/Ln]  P= 8f];f6f{;Fu 
r/gsf] nflu cToGt} s8f k|lt:kwf{ ug]{ u/]sf] kfOPsf] 5 . Ps csf]{ ;e]{If0faf6 P= d]lnk]m/f df}/Lsf 
uf]nfx¿nfO{ lrtjgdf r/g gk'u]sf sf/0f bfª, s}nfnL, alb{of, ;nf{xL, uf]vf{, /f}tx6 cflb lhNnfx¿df 
r/fpg nlug] / lrtjgdf pTkfbg x'g] dxsf] *) k|ltzt lx:;f o;/L afXo lhNnfx¿af6 NofOg] 
ul/Psf] yfxf ePsf] 5 . g]kfndf  P= d]nLk]m/f df}/Laf6 jif]{gL !,))) 6geGbf a9L dx pTkfbg x'g 
yfn]sf] 5 . o;/L  P= d]nLk]m/f;Fusf] r/gdf k'ik/; / k/fus0f hDdf ug{ ug'{kg]{ k|lt:kwf{, / udL{ 
df};ddf kfgLsf] >f]tdf kfgL lngsf] nflu ug'{kg]{ k|lt:kwf{ cflbsf] sf/0f  P= 8f];f{6f df}/Lx¿n]  P= 
d]lnk]m/f / P= ;]/fgfsf] 3f/df n'6 n8fO{ dRrfpg] u/]sf] klg kfOG5 . o;/L x]bf{ P= Nkm]l/ofsf] 
;]/f]gf;Fu r/g If]qdf ;fdfGo k|lt:kwf{ /x]tf klg cGo hflt;Fu cGt/–k|hftLo k|lt:kwf{ g/x]sf] kfO{G5 



 

jftfj/0f k'l:tsf, @)&! 15 

 

. P=8f];f{6fsf] r/g If]qdf Nkmf]l/of / n]jf]l/of];f;Fu cGt/–k|hftLo k|lt:kwf{ gePtf klg P=;]/fgf;Fu 
;fdfGo / d]lnkm]/f;Fu tLj| k|lt:kwf{ /x]sf] 5 . P=n]jf]l/of];fsf] eg] Nkmf]l/of / 8f];f{6f;Fu cnu–cnu 
af;:yfg / r/gIf]q ePsfn] s'g} klg k|lt:kwf{ 5}g . To;}u/L P=;]/fgf df}/Lsf] eg] d]lnkm]/f;Fu r/gsf] 
nflu tLj| k|lt:kwf{ x'G5 eg] c¿;Fu ;fdfGodfq k|lt:kwf{ x'g] u/]sf] kfO{G5 . ljb]zL k|hflt 
P=d]lnkm]/fsf] r/g If]qdf k'ik/; / k/fu ;+sngsf] nflu cfGtl/s Pjd\ cGt/–k|hflto k|lt:kwf{ vf; 
u/L 8f];f{6f / ;]/gf;Fu tLj| /x]sf] 5 h;n] ubf{ sfnGt/df of] k|hflt jf cGo k|lt:kwL{ k|hfltdWo] 
s'g} nf]k x'g ;Sg] b]lvG5 -kf]v/]n, @))%_ .  

$= cJojl:yt r/g If]q / ljiffbLsf] k|of]u 
cfw'lgs v]tL;Fu} a9\b} uPsf] clgolGqt ljiffbL k|of]un] df}/Lx¿sf] r/gdf -afnL / kfgLsf] >f]t_ 
ljiffQmtf a9]sf] 5 eg] oL ljiffbLsf] k|of]un] Global warming nfO{ yk ;xof]u k'¥ofPsf] 5 . 
ljiffbLsf] sf/0f 7"nf] ;+Vofdf ljr/0f ug]{ df}/L (Forager bee) sf] r/g If]qd} d[To' x'g] u/]sf] 5 . 
csf]{tkm{ To:tf ljiffbLo'Qm k'ik/; / k/fus0fx¿ df}/Ln] wf/;Dd k'¥ofPdf To:tf ljiffQm k'ik/; jf 
k/fuhGo kbfy{x¿ wfO{ df}/L / ltgaf6 aRrfx¿nfO{ v'jfpFbf lt wfO{ df}/Lx¿ / aRrfx¿ db{5g\ .  

;g\ @))# df ul/Psf] Ps ;j]{If0faf6 g]kfnsf] kxf8LeGbf t/fO{ If]qdf afnLgfnLdf k|of]u x'g] ljifaf6 
df}/Lx¿ a9L k|efljt x'g] u/]sf] kfOPsf] 5 . ;f] jif{ lrtjgsf] ;dtn e"–efusf @$=!Ü 3/kfnf 
df}/Lsf uf]nfx¿ r/g If]q / kfgLsf] >f]tdf ljiffbLaf6 k|efljt ePsf] kfOPsf] lyof] -kf]v/]n, @))%_ . 
To:tf ljiffbLx¿df j]ldli6g, sfjf]{ˆo"/fg, ;fO{k/d]ly|g, 8]N6«fd]ly|g, 8fO{ˆnf]/f]e;, 8fO{d]yf]8, 8fO{y]g 
Pg–$%, O{G8f];Nkmfg, :6]dk]8 / kmf]/]6nufotsf ljiffbLx¿ lyP . oL ljiffbLx¿sf] k|efj h+unL 
df}/Lx¿df klg TolQs} /x]sf] 5 . ljiffbLx¿s} sf/0f 7"nf] ;+Vofdf uf]nfx¿ gi6 x'g] / dx k|b'lift x'g] 
u/]sf] 5 .  

t/fO{ / kxf8L If]qsf] cnjf pRr lxdfnL If]qsf] :ofp v]tLdf ;d]t xfnsf jif{x¿df ljiffbLsf] 
k|of]uaf6 lxdfnL s[lif kof{j/0fdf ;d]t k|efj k/]sf] 5 . P= n]jf]l/of];fsf uf]nfx¿ oxL sf/0f 36\b}5g\ 
eg] o;sf] sf/0f :ofp, kmfk/ h:tf lxdfnL afnLx¿sf] pTkfbg 36\g uPsf] 5 . o;sf] sf/0f lxdfnL 
h}ljs ljljwtfdf ;d]t c;/ kg]{ b]lvG5 .  

%=;fF3'l/bf] r/g If]q / r/g If]qsf] cltqmd0f 
s'g} a]nf lrtjg / bfª pkTosfdf pTkfbg x'g] tf]/L k|Voft lyof] . lxpFbdf tL pkTosfe/ tf]/L v]tL 
ul/GYof] eg] tf]/Lsf] pTkfbsTj !,@)) s]=hL=÷x]= lyof] . df6f]sf] pj{/fzlQm 36\b} uPsf] / hnjfo' 
kl/jt{gsf] c;/n] tf]/Ldf nfxL ls/f / cN6/g]l/of yf]Kn] /f]usf] cfqmd0fn] oxfFsf] tf]/L cfo cfh{gsf] 
nflu k|lt:kwL{ afnL aGg ;s]g . xfn tf]/L v]tL Jofks s6f}tL ul/Psf] 5 eg] pTkfbsTj klg lgs} 
36]sf] 5 . n]s If]qdf k/fu;]rLsf] ;+Vofdf sdL cfPsf]n] kmfk/ afnLsf] pTkfbsTj 36\g uPsf sf/0f 
;f] afnL 5f]8L s[ifsx¿ cGo afnLtkm{ cfslif{t ePsf 5g\ . 

csf]{tk{m jg km8fgLsf] sf/0f k8\s], l;;f}h:tf df}/LhGo af]6la¿jf 36\b}5g\ eg] ltgsf] 5xf/Ldf x's{g] 
¿lbnf]sf] r/g klg gi6 xF'b} uPsf] 5 . e"ldut l;+rfO{sf] pknAwtfsf sf/0f yfngL ePsf] lxpFb] 
v]tLn] klZrd lrtjgdf u'Dkft] emf/ gi6 x'Fb} uPsf]n] df}/Lsf] r/g If]q ;fF3'l/Psf] 5 -kf]v/]n @))%_ 
. o;/L x/]s jif{ df}/L r/g jg:kltx¿ sd xF'b} uPsf]n] / k'0k/; Pjd\ k/fusf] pknAwtf ;d]t sd 
eO df}/Lx¿sf] cGt/–k|hftLo k|lt:kwf{ a9\bf] qmddf /x]sf] / dx pTkfbg / uf]nf ;+Vof 36\g uO{ 
kof{j/0fdf ;d]t c;/ k'Ug uPsf] 5 .  
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^= af;:yfgsf] ljgfz 
lrtjgdf @))$ df ul/Psf] csf]{ ;j]{If0faf6 TofxfF lgdf{0f ul/Psf kfgL 6\of+sLx¿ / kSsL 3/x¿df 
k|of]u ug]{ /+ux¿df ePsf] x]eL d]6n / laiffbLhGo k|b'if0fsf] sf/0f To:tf 3/÷6\of+sLx¿df  P= 8f];f{6f 
df}/Lx¿ ga:g] yfxf ePsf] 5 . ;j]{If0faf6 sltkon] /+u/f]ugdf ljiffbL ;d]t ld;fpg] u/]sf] yfxf 
ePsf] 5 -kf]v/]n, @))(_ . leqL dw]; / t/fO{df cUnf l;dn, k8\s] nufotsf ¿vx¿sf] km8fgLn] 
8f];f{6f df}/Lsf] af;:yfg cefj x'Fb} uO/x]sf] 5 . dWo kxf8L / pRr kxf8L If]qsf kx/fx¿df e":vng, 
af6f] lgdf{0f, h+un km8fgL / dx l;sf/Lsf sf/0f P= n]jf]l/of];fsf] af;:yfgdf sdL x'g uPsf] 5 . 
o;sf/0f klg of] k|hflt 3l6/x]sf] 5 .  

&= k/k+IfL Pjd\ k/hLjLx¿sf] a9\bf] cfqmd0f 
lzsf/L r/fx¿ -afh, lrj], ljO6/ cflb_ sf] cfqmd0f, lzsf/L hgfj/ -dn;fk|f], efn' cflb_, l;sf/L 
ls/fx¿ /f]j/NkmfO{, 8«fugNkmfO{, k|]O{8 d]lG68 cflb_ h:tf k/eIfL tyf d}g k'tnL / ljleGg k|sf/sf 
;'n;'n]x¿ h:tf k/hLjLx¿sf] cfqmd0f klg df}/Lx¿ 36\g'sf] csf]{ sf/0f dfGg ;lsG5 . jftfj/0fLo 
tfkqmd a9\b} hfFbf k|To]s jif{ !Ü n] oL k/hLjL jf k/eIfLx¿sf] ;+VofTds a[l4 x'g] b]lvG5 . oL 
k/k+IfL / k/hLjLx¿sf] cfqmd0fn] uf]nfx¿ sdhf]/ x'G5g\ . sdhf]/ uf]nfdf df}/L uf]nfx¿aLrsf] 
n'6n8fO{sf] sf/0f uf]nf emg\emg\ sdhf]/ x'G5g\ -kf]v/]n, @))%_ .  

*= dx l;sf/ / cj}1flgs dx sf8\g] tl/sf  
g]kfnsf] pRr kxf8L If]qsf] kx/fx¿df a:g] P= n]jf]l/of];f df}/Lsf] dx l;sf/ Ps d]nfsf] ¿kdf 
k/Dk/fut ¿kdf dgfOFb} cfOPsf] 5 . xfn ndh'Ë, sf:sL, Ko"7fg, DofUbL cflb lhNnfx¿df o;nfO{ 
kof{j/0fLo ko{6g;Fu} hf]8\g] ul/G5 . t/ df}/Lsf] uf]nf kf]Ng], aRrf;lxts} rfsf sf8\g]h:tf] 3fts 
k|j[lQn] oxfF P= n]jf]l/of];f df}/Lx¿sf] uf]nf÷hg;+Vof 36\b} uPsf] 5 . o:tf] ;d:of leqL dw]; / 
t/fO{sf] P= 8f];f6f{ df}/Lx¿df ;d]t /x]sf] 5 . o;sf] sf/0f P=8f];f6f{sf] ;+Vof qmdzM 36\b} uPsf] 5 . 
df}/L uf]nfaf6 w'jfF nufP/ df}/L x6fpg] / dx ePsf] efu lnO el6{sNnL, rfsf afª\uf] gx'g] u/L oL 
df}/Lx¿sf] dx sf8\g ;s]df uf]nf 5f]8]/ df}/L gefUg] / aRrfx¿ w]/} gf; gx'g] x'G5 .  

(= hnjfo' kl/jt{gsf] k|efj 

(=! dxdf kfOg] k/fusf] cWoog (Melissopalynology)  

hnjfo' kl/jt{gsf] sf/0f g]kfnsf] ljleGg efudf qmdzM dxdf kfOg] k/fusf] k|sf/df 
(Melissopalynology) kl/jt{g b]lvg] u/]sf] 5 . xl/tu[x UofF; pT;h{gdf g]kfnsf] of]ubfg sd ePtf 
klg df};d kl/jt{gsf] k|efj eg] hf]lvdk"0f{ /x]sf] 5 . g]kfndf k|ltjif{ )=)^) ;]= sf] b/n] tfkqmd 
a9\bf] cj:yfdf /x]sf] 5 . jfo'd08nLo tfkqmd a9\b} hfFbf df}/L r/gof]Uo jg:kltx¿sf] pknAwtf 
klg kl/jt{g xF'b} uPsf] 5 eg] ltgsf] km"n km"Ng] ;dodf klg kl/jt{g ePsf] 5 . csf]{tkm{ 
jfo'd08ndf tfkqmd / dg;'gL jiff{sf] ;do / dfqfdf cfPsf] kl/jt{gsf] sf/0f df}/Lx¿sf] r/g 
pknAwtf -k'0k/; / k/fus0fsf] dfqf / To;df kfOg] kf]ifstTj_ / af;:yfgx¿df klg abnfj cfPsf] 
5 . o;sf] k|efj pRr lxdfnL If]qdf /x]sf] P= n]jf]l/of]];fsf] af;:yfgdf klx/f]sf] k|efj / ;a} 
ef}uf]lns If]qdf kfpg] r/ghGo jg:kltsf] pknAwtf / ltgsf] km"ndf pknAw x'g] k'ik/; / k/fusf] 
dfqfdf km/s k/]sf]n] oxfFsf] Melissopalynology df klg km/s kg{ uPsf] xf] . w]/} jif{;Ddsf] dxdf 
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kfOg] k/fus0fsf] k|sf/sf] cWoog ug{ ;lsPdf oxfF ePsf] jfg:ktLo ljljlws/0fsf] kl/jt{gnfO{ 
cfFsng ug{ ;lsg] lyof] .  

(=@ df}/L uf]nf ljsf;df hnjfo' kl/jt{gsf] c;/  

P= 8f];f{6f df}/Lsf uf]nfx¿ k|To]s jif{ d+;L/ dlxgfdf tf]/L k"mNg yfn]kl5 dxfef/t >[+vnf / r'/] 
kxf8sf] aLrsf] leqL dw]; If]qdf a;fOF ;5{g\ . ;'¿df oL uf]nfx¿ blIf0fL If]q -lrtjg /fli6«o 
lgs'~hsf] cf;kf;nufotsf If]q_ df cfpF5g\ . Tolta]nf lt df}/Lx¿sf] cf}ift uf]nfs[lt %$(–%(! ju{ 
;]=ld=sf] x'G5 . To;kl5 kf}if, df3df s]xL uf]nfx¿ -!!**–@#)@ ju{ ;]=ld= cfsf/sf_ ;f]xL If]qx¿sf] 
pQ/ If]qtk{m k'gM a;fO{ ;g]{ u/]sf] cWoogaf6 kfOPsf] 5 . oL uf]nfx¿ k'gM kmfu'gdf x'n lgof{;af6 
k|;f/0f x'G5g\ . oL df}/Lx¿ glayf]lnPsf] k'/fg} cUnf 3/x¿ kfgL 6\of+sL / l;dnsf ¿vx¿df e'm08df 
a:g ¿rfpF5g\ . e'm08df j:gfn] logLx¿sf] j0f{z+s/ 5f]/L uf]nf pTkfbg x'g d2t k'Ub5, eg] 
k|Tofqmd0f (Defence) sf] nflu ;d]t 7"nf] ;xof]u k'U5 -kf]v/]n, @))%_ . k/hLjL / k/eIfLaf6 aRg 
oL df}/Lx¿n] rfsfsf] k'/fgf] hunfO{ kl/jt{g u/L k|To]s jif{ gofF hudf rfsf nufpF5g\ . leqL 
dw];sf] cfjxjfdf logLx¿sf] rfsf &@)) ju{ ;]=ld= -^)!@) ;]=ld_ ;Dd 7"nf] kfOPsf] 5 eg] 
;fgf]df @% ju{ ;]=ld=sf] dfq . uf]nfx¿sf] clwstd a[l4 b/ d+;L/ / kmfNu"0f dlxgfdf x'g] kfOPsf] 5 
. t/ cfudgsf] ;dodf 7"nf uf]nfs[lt ePsf uf]nfx¿sf] a[l4b/ eg] k';, df3sf] hf8f]df ;d]t pRr 
/xG5 . j}zfvkl5 rfsfsf] a[l4b/ /f]lsG5 . oL uf]nfx¿ Ps 7fpFdf s]xL xKtfb]lv * dlxgf;Dd a:g] 
u/]sf] kfOPsf] 5 h'g cjlw ljutsf] t'ngfdf qmdzM 5f]l6Fb} uPsf] b]lvG5 -kf]v/]n, @))%_ . P= 
8f];f{6fsf] uf]nf ;+Vof kmfu'g dlxgfdf ;a}eGbf a9L kfOg] / To;kl5 &)–*) pQ/ If]qsf] dWo 
kxf8df a;fOF;/fO{ x'g] kfOPsf] 5 . hxfF logLx¿ tftf]af6 aRg ;S5g / cfxf/ klg kfpF5g\ . o;/L 
df}/L uf]nfsf] ljsf;, df}/L uf]nfsf] :yfgfGt/0fsf] ;do klg df};d kl/jt{gsf] sf/0f ePsf] df}/LhGo 
jg:kltsf] pknAwtf / ltgsf] km"n km"Ng] ;dosf] sf/0f df}/Lx¿sf] uf]nfsf] ljsf;qmddf ;d]t 
kl/jt{g x'g] u/]sf] kfOPsf] 5 . 

(=# hnjfo' kl/jt{gn] df}/Lx¿sf] cfxf/ pknlAwdf kf/]sf] c;/ 

hnjfo' kl/jt{gn] ljleGg hfltsf df}/L pkof]uL jg:kltx¿sf] km"n km"Ng] ;do, km"nsf] cfs[lt tyf 
km"ndf pTkfbg x'g] k'ik/; / k/fusf] kf}li6stf ;d]tdf kl/jt{g x'g hfG5 . o;n] ljleGg k|hfltsf 
df}/Lx¿aLr c¿ cGt/–k|hftLo k|lt:kwf{ rs{g] b]lvG5 . oL sf/0fx¿n] ubf{ cGt/fndf df}/Lsf] h}ljs 
e"uf]ndf kl/jt{g cfpg ;Sg] tyf df}/L cfkm}+sf] h}ljs ljljwtf / To;af6 jfg:klts ljljwtfdf 
;d]t pynk'yn x'g ;Sg] l:ylt /x]sf] 5 .  

;g\ @))# df lrtjgdf ul/Psf] Ps ;e]{If0faf6 ToxfF kfOg] jg:kltx¿dWo] @** k|hfltdf df}/Lx¿ 
ljr/0f ug]{ ub{5g\ . h;dWo] ljleGg ;dodf !&( j6fn] k'ik/; / !($ j6fn] k/fus0f pTkfbg 
ub{5g\ . oLdWo] ($ j6f jghGo, %* j6f ;8s 5]p5fpsf, !@$ j6f afnLhGo / !@ j6f 
emf/kfthGo jg:kltx¿ lyP . lrtjgdf v]tL ul/g] jg:kltx¿df tf]/L, kmfk/, lnrL, ds}, ltn, km;L{ 
;d"x / ;'Gtnf hft df}/Lsf] nflu pkof]uL jg:klt x'g eg] tf]/L, lnrL, u'Dkft], lrp/L / ¿lbnf] Psn 
>f]tsf] dx pTkfbg x'g] jg:klt x'g\ . tyflk jiff{ / z/b Ct'df eg] k'ik/; / k/fu pTkfbg ug]{ 
jg:kltx¿ cToGt Go"g /x]sf] kfOPsf] lyof] t/ To; If]qdf 7"nf] dfqfdf k8\s]sf] h+un km8fgL ePsf], 
z'qmgu/ If]qdf l;rfO{ ;'ljwfsf] sf/0f v]tL k4tLsf] kl/jt{g x'g uO{ u'dkfg] h:tf] df}/L pkof]uL emf/ 
x/fpg yfn]sf] h:tf ;d:ofx¿ >[lht ePsf] 5 . -kf]v/]n, @))%_ csf]{tkm{ g]kfndf hnjfo' 
kl/jt{gs} sf/0f h+undf kfOg] df}/LhGo jg:kltx¿sf] pknlAw klg la:tf/ dflyNNff] prfO{tkm{ 
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:yfgfGt/0f x'Fb}5 . df}/L pkof]uL afnL / ltgsf] hftx¿sf] v]tL If]qx¿ klg la:tf/} kl/jt{g eO/x]sf] 
5 . Ps l8u|L ;]= tfkqmd a9\bf v]tL If]q sl/a !)) ls=ld= dflyNnf] prfO{tkm{ ;g]{ cg'dfg ul/G5 . 
csf]{tkm{ hnjfo' kl/jt{gsf] sf/0f v]tL nufpg] ;do / v]tL k|0ffnL (Cropping pattern) df ;d]t 
kl/jt{g ePsf] ;j]{If0fx¿sf] glthf kfOPsf] 5 . o;n] ubf{ df}/L r/g kfqf] kl/jt{g e}/x]sf] 5 eg] 
r/g pknAwtfsf] ;do / >f]t kl/jt{g ePsf]n] af]6la¿jfsf] km"Ng] ;do / km"ndf k"ik/;sf] dfqf 
klg km/s–km/s kg]{ u/]sf] 5 . df};d kl/jt{gs} sf/0f s'g} jif{ v8]/L kg]{ u/]sf] / o;/L v8]/Lsf 
df/df k/]sf af]6la¿jfx¿n] k|z:t dfqfdf k'ik/; / k/fu pTkfbg ug{ g;Sg] kfOPsf] 5 . hnjfo' 
kl/jt{gs} sf/0f x'g] cfsl:ds jiff{sf sf/0f r/gdf df}/Lx¿ 7"nf] ;+Vofdf dg]{ / km"nx¿af6 k'ik/; / 
k/fus0fx¿ aufpg] csf]{ ;d:of /xG5 . lxpFbdf x'g] lr;f]÷l;tnx/ (Brown clouds) sf] sf/0f 
sltko jg:kltx¿df k/fus0fx¿ k'+s];/ (Anther) af6 lgisg ;Sb}gg\ / df}/Lx¿nfO{ pknAw x'Fb}g . 
v8]/L / l;tnx/ x'bfF km"nx¿n] k'ik/; / k/fu pTkfbg ug{ g;Sg] x'bfF ToxfF df}/Lx¿af6 k/fu;]rg 
klg x'g ;Sb}g . pbfx/0fsf] nflu pHofnf] k|z:t gx'Fbf, tfkqmd !)) ;]= eGbf sd / #%) ;] eGbf 
dfly x'Fbf ds}sf] k/fus0f lg:sg ;Sb}g / h'Fufx¿ klg k/fus0f u|x0f ug{ of]Uo x'Fb}gg\ (Silk balling) 
h;sf] sf/0f k/fu;]rg x'Fb}g . of] cj:yfdf ds}sf] k/fu df}/LnfO{ ;lhn} pknAw x'Fb}g . o:tf] l:ylt 
c¿ y'k|} af]6la¿jfx¿df x'G5 . 

g]kfnsf] t/fO{ / leqL dw];df lxpFbdf km"Ng] km"nx¿ !) jif{otf @ xKtf l56f] km"Ng] / km"n km"Ng] 
;dodf v8]/Lsf] df/df kg]{ atfOG5 . cS6f]j/ @))* b]lv clk|n @))( ;Dddf v8]/L k/]sf] / @))( 
sf] hgj/L b]lv clk|n;Dd l;tnx/ rn]sf]n] g]kfnsf] t/fO{df tf]/L, s8LkQf, ¿lbnf], l;;f} / d;nf 
nufotsf la¿jfx¿n] k'ik/; sd pTkfbg u/]sf] sf/0f  P= d]lnkm]/f df}/Ln] cgfjZos ¿kdf 
k|f]kf]ln; -rf]k_ hDdf u/]sf] / dx pTkfbg sd ePsf] s'/f cg';Gwfgaf6 yfxf ePsf] 5 . ;f] jif{ 
lrtjgaf6 lrp/Ldf uf]nf :yfgfGt/0f gug]{ s[ifsx¿sf] !@,))) P= d]lnkm]/f df}/Lsf uf]nfx¿ -
$^))))_ gi6 ePsf], uf]nf :yfgfGt/0fsf] nflu yk k};f vr{ ePsf] / tLg k6ssf] ;§f Ps k6sdfq 
dx sf8\g ;lsPsf]n] #)) d]=6«, -US $ %)))))_ sd dx pTkfbg -%)Ü_ dfq ePsf] / To;s} sf/0f 
@)!) df tf]/L afnLsf] pTkfbg @)Ü n] 36]sf] cg';Gwfgaf6 yfxf ePsf] 5 -kmf¿v cxdb, @))(_ . 

jftfj/0fLo tfkqmd pRr x'Fbf t/fO{ If]qdf df}/Lx¿nfO{ 3f/leqsf] lglZrt tfkqmd, 
(Thermoregulation) /fVg aflx/af6 kfgL af]s]/ 3f/df 5g]{ / k+vf nufpg kg]{ (Fanning) x'Fbf 
To;sf] nflu 7"nf] dfqfdf dxsf] vr{ x'g hfG5 . csf]{tkm{ cfsl:ds aiff{sf] sf/0f k"ik/; / k/fu sd 
x'g] Pjd\ cfsl:ds jiff{sf] sf/0f 7"nf] dfqfdf r/gdf df}/Lx¿ dg]{ ePsf]n] ;d]t xfndf e}/x]sf] 
hnjfo' kl/jt{gsf] sf/0f dx pTkfbgdf gs/fTds k|efj kg]{ b]lvG5 .  

(=$ hnjfo' kl/jt{gn] df}/Lx¿sf] :yfgfGt/0fdf kf/]sf] k|efj 

jt{dfgdf e}/x]sf] hnjfo' kl/jt{gn] ubf{ e}/x]sf] Global warming / jiff{sf] dfqf tyf ;dodf 
kl/jt{g ePsf] sf/0f P= 8f];f{6f / P= n]jf]l/of];f df}/Lx¿sf] :yfgfGt/0f tflnsf klg kl/jt{g x'Fb} 
cfPsf] 5 . lxpFb] / u[idsfnLg b'j} :yfgfGt/0f tflnsf ljut jif{x¿sf] eGbf em08} Ps dlxgf l56f] 
x'g] u/]sf] 5 . Global Warming sf] sf/0f 8f];f{6f df}/Lsf] u[idsfnLg :yfgfGt/0f ;d'Gb|L ;txaf6 
*%)–!!)) ld6/;Dd /x]sf]df, !) aif{otf !@)) ld6/;Dd x'g yfn]sf] / n]jf]l/of];f df}/Lsf] 
:yfgfGt/0f *%)–#%)) ld6/ /x]sf]df !) jif{sf] cGt/fndf xfn $!)) ld6/ / Tof]eGbf cem dfly–
dfly;Dd :yfgfGt/0f / r/Lr/g x'g] u/]sf] kfOPsf] 5 -kf]v/]n, @)!#, kf]v/]n, @))(_ . 
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lrqM @M g]kfndf df};d kl/jt{gn], P=8f];f{6f / P=n]jf]l/of];f df}/Lsf] :yfgfGt/0fdf kf/]sf] k|efj 

8f];f{6f df}/Lx¿ ;fdfGotof d+;L/sf] cGtlt/ t/fO{ cf]n{G5g\, hals !) jif{ klxnf k'if dlxgfdf dfq 
of] :yfgfGt/0f x'g] ub{Yof] . t/fO{df kmfu'gb]lv g} udL{ ;'¿ x'g] x'Fbf ltgLx¿ o;} dlxgfdf g} dWo 
kxf8lt/ :yfgfGt/0f x'G5g\ . hals ljut !) jif{ klxnf ltgLx¿ r}tsf] cGt;Dd klg t/fO{d} b]lvGy] 
-kf]v/]n, @))%_ . o;/L hnjfo' kl/jt{gsf] sf/0f df}/Lx¿sf] h}ljs e"uf]ndf klg qmdzM kl/jt{g 
cfO/x]sf] 5 . 

!)= df}/Lx¿sf] uf]nf ;+Vof÷hg;+Vof 36\g] qmddf  
;e]{If0fsf] glthfn] leqL dw]zdf cfpg] P= 8f];f{6f df}/Lsf] 3gTj k|To]s jif{ !) k|ltztn] 36\b} uPsf] 
kfOG5 eg] hDdfhDdL a;fO{ -lbg_ klg Tolts} b/n] 5f]l6Fb} uPsf] kfOG5 -kf]v/]n, @))%_ . ;j]{If0faf6 
pRr kxf8L If]qdf n]jf]l/of];fsf] hg;+Vof -uf]nf_ klg To;/L g} 36\b}5 -kf]v/]n, @)!#_ . h;n] ubf{ 
Tof] If]qsf] h}ljs ljljwtf / df}/Lsf] h}ljs e"uf]ndf ;d]t c¿ kl/jt{g cfpg]5 . o;/L x]bf{ cfpFbf] 
s]xL bzsleq} dw];df 8f];f{6f / pRr kxf8af6 n]jf]l/of];f df}/L nf]k x'g;Sg] l:ylt 5 . 8f];f{6f / 
n]jf]l/of];f df}/Lsf] uf]nf ;ª\Vof 36\g' dfgj l;lh{t ;d:of ePsf] / o;sf] k5fl8 lgDgfg';f/ k|efj, 
sf/0fx¿ /x]sf] b]lvG5 M 

!=  cJojl:yt r/g If]q / ljiffbLsf] k|of]u 
@=  ;f3'l/Fbf] r/g If]q / r/g If]qsf] cltqmd0f 
#=  df}/Lx¿sf] af;:yfgsf] ljgfz 
$=  k/eIfL / k/hLljsf] a9\bf] cfqmd0f 
%=  dx lzsf/ tyf cj}1flgs dx sf8\g] tl/sf 
^=  df}/L uf]nf ljsf;df hnjfo' kl/jt{gsf] k|efj  
&=  hnjfo' kl/jt{gsf] sf/0f df}/Lx¿sf] cfxf/ pknlAwdf k/]sf] c;/ . 
*=  hnjfo' kl/jt{gn] df}/Lx¿sf] :yfgfGt/0fdf k/]sf] k|efj 
(=  a9\bf] cGt/hftLo÷k|hftLo k|lt:kwf{ 
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!!= lgisif{  

o;/L x]bf{ k/;]lrt af]6la¿jfx¿sf] h}ljs ljljwtf (Bio-diversity) sf] nflu :yfgLo df}/Lx¿sf] 
cxd\ e"ldsf /x]sf] 5 . t/ jif]{gL oL df}/Lx¿sf] hg3gTj 36\b} uPsf]n] st} oL df}/Lx¿ s]xL bzsd} 
g]kfnaf6 nf]k x'g] t xf]Ogg\ eGg] Pp6f uxg k|Zg plAhPsf] 5 . olb :yfgLo df}/Lx¿ cf–cfˆgf] 
k/Dk/fut af;:yfgaf6 nf]k eP eg] ToxfFsf] h}ljs e"uf]n / h}ljs ljljwtfdf 7"nf] wSsf k'Ug ;Sg]5 
. h;k|lt gLlt lgdf{tf, h}ljs ljljwtf;Fu ;DalGwt lj1x¿nufot ;a}n] a]n}df ;f]r k'¥ofpg'kg]{ 
b]lvG5 . o;sf] nflu :yfgLo P= 8f];f{6f / P= n]jf]l/of];f nufotsf df}/LnfO{ ltgLx¿sf] k/Dk/fut 
af;:yfgdf ;+/If0f lbg'kg]{ a]nf cfO;s]sf] b]lvG5 .  

:yfgLo df}/Lx¿nfO{ ltgLx¿sf] af;:yfgdf ;+/If0f ug{sf nflu r/Lr/gsf] nflu cg's"n x'g] k8\s], 
l;;f}, ¿lbnf], u'Dkft]cflb la¿jfsf] ;+/If0f ug{], hËn If]qdf df}/LnfO{ pkof]uL x'g] af]6la¿jf h:t} M 
lrp/L, a]n, 6'gL, jf]6na|;, lnrL cflb /f]Kg] . tf]/L, kmfk/, ds}, e'm;]ltn, ltnh:tf afnLx¿sf] v]tL 
a9fpg], ljiffbLsf] plrt k|of]u ug]{ jf j}slNks pkfo ckgfpg], dx l;sf/df k|ltaGw nufpg], P= 
8f];f{6f df}/Lsf] af;:yfg ;+/If0f ug{ l;dnsf ¿vx¿sf] ;+/If0f ug]{, cUnf–cUnf kfgL 6\of+sL / 
3/x¿df /Ë÷/f]ug ubf{ ljiffbL gld;fpg] jf plrt k|sf/sf] /Ë÷/f]ug k|of]u ug]{, pRr lxdfnL If]qdf 
P= n]jf]l/of];f ;+/If0f sfo{qmd ;+rfng ug]{ . P= d]lnk]m/fsf] cGo k|hflt;Fusf] cGt/–k|hftLo k|lt:kwf{ 
sd ug{ df}/Lkfngsf] If]q lgwf{/0f ug{] tyf :yfgLo df}/Lx¿sf] ;+/If0fsf] nflu Ps lhDd]jf/ lgsfosf] 
lgwf{/0f ul/ j}1flgs tj/n] oL df}/Lsf] cWoog cg';Gwfg u/L plrt k|sf/n] dx pTkfbg ug]{ Joj:yf 
;d]t ldnfpg'kg]{ b]lvG5 . 

!@= ;'emfjx¿  
!= df}/Lx¿;Fu ;DalGwt k|fs[lts ;|f]tx¿sf] plrt Joj:yfkg M 

s_  r/g If]qsf] gS;fÍg ug]{, r/gsf] ;+/If0f, k|j4{g / la:tf/ -j[Iff/f]k0f÷v]tL_ ug]{ . 

v_  r/g If]qsf] k|of]usf] nflu cfrf/;+lxtf agfO{ ef/ dfkgsf] cfwf/df (Carrying capacity) 
r/gsf] ;b'kof]u ug]{ .  

u_  v]tL k4ltdf df}/L pkof]uL afnL nufpg], af6f] 5]pdf df}/L pkof]uL ¿vx¿ /f]Kg], s[lif jg 
k|0ffnL (Agro forestry) sf] ljsf; ug]{, ;fd'bflos jg If]qdf df}/L r/g la:tf/ ug]{ .  

3_  v]tL ul/g] af/Lsf] sfGnf, l8nx¿ / cw{–k|fs[lts jg÷v]tL If]qdf lglZrt dfqfdf df}/L 
pkof]uL emf/kftx¿ x's{g lbg] .  

ª_  7fpFcg';f/ df}/L jg:klt kfqf]sf] tflnsf (Floral calender) tof/ ug]{ / ;f] sf] cfwf/df r/g 
If]q ljsf; Pjd\ uf]nf :yfgfGt/0f (Colony migration) Joj:yf ldnfpg] .  

r_  :yfgLo P= 8f];f{6fnfO{ leqL dw]; / P= n]jf]l/of];fnfO{ pRr kxf8L If]qdf ;+/If0fsf] sfo{qmd 
tTsfn ;'¿ ug]{ . -:yfgLo cGo h+unL df}/Lx¿ / k/fu;]rLsf] ;+/If0fsf sfo{qmdx¿ klg 
la:tf/} ;+rfng ub}{ nUg] ._  

5_  P=;]/fgfnfO{ kxf8 / P=df]lnkm]/fnfO{ t/fO{ If]qdf k|jw{g u/L cGt/–k|hftLo k|lt:kwf{ (Inter 
species compitition) 36fpg] .  

@= k/fu;]rg Joj:yfkg sfo{qmdnfO{ Jofks agfpg]  
s_  k/fu;]rg;DaGwL ;r]tgf sfo{qmdx¿ nfu" ug]{ .  
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v_  k/fu;]rg;DaGwL cg';Gwfg, k|;f/ / ljsf; sfo{qmdx¿ nfu" ug]{, / ltgsf] gLlt to ug]{ .  
u_  h+unL df}/Lx¿sf] af;:yfg ;'/If0f ug]{ / ltgsf] ;+/If0f ug]{, /;folgs ljiffbL k|of]u gug]{ 

IPM-FFS nfu" ug]{, k|fs[lts k/fu;]rLx¿sf] ;j]{ -gS;fÍg_ ug]{ .  
ª_  dx l;sf/df k|ltaGw nufpg], df}/L uf]nf :yfgfGt/0fdf ljz]if hf]8 lbO{ df}/L ljsf; / 

k/fu;]rg sfo{qmd ;+rfng ug]{ .  
r_  k/fu;]rgd}qL v]tL k4lt ckgfpg] . plrt afnL, hft, aLp, dnvfb, l;+rfO{, uf]8d]n, afnL 

;+/If0f tl/sf ckgfpg] .  
5_  cfjZos k/fu;]rLx¿ ;+Vof Plsg u/L To;nfO{ df}/Lkfng / df}/L :yfgfGt/0f tflnsf;Fu 

cfj4 u/fpg] . 

;Gbe{ ;fdu|LM 

 df}/L ljsf; zfvf, @)^)÷^!= aflif{s k|ult k|lta]bg, @)^).^!= df}/L lasf; zfvf 
uf]bfj/L, nlntk'/ g]kfn . %@ k]hx¿  

 lh=s[=lj=sf, lrtjg, @)^!÷^@, aflif{s s[lif ljsf; sfof{qmd tyf tYof+s . lhNnf 
s[lif ljsf; sfof{no, lrtjg g]kfn . !@$ k]hx¿  

 Farooq Ahmad <fahmad@icimod.org> ICIMOD September 2009  
 Pokhrel, S. 2001. Impact of supplement diets on brood and honey production of Apis 

mellifera L. Master's Thesis. Tribhuvan University, Institute of Agriculture and 
Animal Science, Rampur, Chitwan, Nepal. 103 pp. 

 Pokhrel, S. 2005. Behavior and management of domesticated and wild honeybees 
(Apis spp) in Chitwan, Nepal. PhD dissertation. Tribhuvan University, Institute of 
Agriculture and Animal Science, Rampur, Chitwan, Nepal. 240 pp. 

 Pokhrel, S. 2009. Climate Change induced inter species competition of honeybees 
and possible effect on biodiversity (In Nepali) Hamro Sampada.9 (1) : 29-32 

 Pokhrel, S. 2013. Honeybees. Biological Diversity and Conservation: Jha PK, 
F.P.Neupane, M.L.Shrestha and IP Khanal (ed). Nepal Pedia. NAST. 2: 373-381 

 

 

gf]6 M k|:t't n]v, ljBfjfl/wLsf] ;f]w; “u ;DalGwt ePsf]n] To;sf] k"0f{ hfgsf/Lsf nflu n]vs;Fu 

(surojpokhrel@yahoo.com) ;Dks{ ug{ cg'/f]w 5 . 

 

 



http://sdwebx.worldbank/
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hnjfo' kl/jt{g / o;sf] 
s[lifdf c;/ 

 

 

– 8f= o'jsWjh hL=;L= * 

ljZjJofkL ¿kdf hnjfo' kl/jt{g / o;jf6 kg]{ gsf/fTds k|efjjf/] a]n}df ;ts{tf gckgfpg] 
xf] eg] dfgj hfltsf] cl:tTj g} vt/fdf kg]{ ;+efjgf tLj| x'Fb}5 . ljz]iftM ljsf;f]Gd'v b]zsf 
ul/a s[ifsx¿n] g} gsf/fTds c;/sf] a9L df/ vKg'kg]{ x'G5 . ctM hnjfo' kl/jt{g / s[lifdf 
o;sf] c;/sf af/]df s[lif lj1 / s[ifs ;a}n] a'‰g'÷a'emfpg' cTofjZos 5 . 

hnjfo' kl/jt{gdf a'em\g} kg]{ s'/fx¿M 

 xl/u[x k|efj eGgfn] sfa{g8fOcS;fO8, ldy]g, gfO6«;, xfO8«f]ˆnf]/f] sfa{gcflbsf] a9L 
pTkfbg eO{ jfo'd08nsf] dflyNnf] efudf a;L ;"o{af6 k|fKt k|sfz tfkqmd kms]{/ 
jfo'd08n aflx/ hfg gkfpg' xf] .  

 hnjfo' kl/jt{gsf ljleGg tTjx¿dWo] xl/tu[x UofF;sf] clws pTkfbg g} d'Vo dflgPsf] 
5 .  

 xl/tu[x UofF; pTkfbgdf ljz]iftM vlgh OGwgsf] cTolws k|of]u, jg ljgfz, pBf]u, s[lif 
ljsf;, oftfoft, a9\bf] ;x/Ls/0f g} x'g\ . 

 ljZjsf] s"n xl/tu[x UofF; pT;h{gdf g]kfnsf] e"ldsf Hofb} Go"g 5 cyf{t\ sl/j )=@%% 
-jftfj/0f dGqfno, @))$_ .  

 xfn xl/tu[x UofF; pTkfbgdf g]kfnsf] e"ldsf Go"g /x] tfklg o;sf] k|efj a9L dfqfdf 
ef]lu/x]sf] 5 / oxL l:ylt sfod /x] l:yltn] vt/fsf] tx kf/ ug]{5 . 

 o; ;+;f/sf] 1/5th Plant Species on the brink of extinction (Times of India, Saturday 
2nd October, 2010) t/ xfd|f] b]zdf o; ;DaGwL hfgsf/L Hofb} Go"g ¿kdf /x]sf] 5 .  

 xl/tu[x UofF;sf] clws pTkfbgjf6 tfkqmd j[l4, clt of sd j[li6, jiff{ x'g] lbg 
;+Vofdf sdL g} d'Vo c;/x¿ x'g\ .  

 xl/tu[x UofF;af6 tfkqmddf j[l4 ePkl5 @)cf}+ ;tfAbLdf sl/j !) km/]gxfO{6 a9]sf] 5 
eg] Tof] l:yltdf ;'wf/ gcfPdf eljiodf @=%–!) km=xf= ;Dd a9\g ;Sg] cg'dfg ul/Psf] 
5 . of] ;fgf] b]lvG5 t/ vt/fk"0f{ 5 . 

                                                           

* dxflgb]{zs, s[lif ljefu . 
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 ljZje/ e08} @%)) hlt j}1flgsx¿ hnjfo' kl/jt{g / o;af6 ljleGg ljwfx¿df kg]{ 
c;/ / Go"gLs/0f ug]{ af/]df cWoog cg';Gwfg ul//x]sf 5g\ . 

 hnjfo' kl/jt{g / of];Fu hf]l8Psf r'gf}tL tyf ;d:ofx¿ s'g} Ps JolQm of Ps b]zn] 
dfq rfx]/ ;dfwfg ug{ ;Sg] ljifo x}g .  

 xl/tu[x UofF; pTkfbgdf of]ubfg k'¥ofpg] ljifout If]qx¿M 

– phf{ -k]6«f]n, l8h]n, sf]Onfsf] vkt_ @%=(%Ü – pBf]u – !(=$%Ü 

– kmf]x/d}nf M @=*%Ü – 3/fo;L tyf Jofkfl/s s]Gb| – &=(%Ü 

– oftfoft ;+rfng M !#=!%Ü – jg If]q M !&=$%Ü 

– s[lif M !#=%%Ü 

 xl/tu[x UofF;dWo] klg tfkqmd j[l4 ug{df sfa{g8fO{cS;fO8 (Co2) sf] d'Vo e"ldsf 5 .  

Co2 pT;h{g x'g] d"Vo ;|f]tx¿ M 

!= k]6«f]n, sf]Onf cflbaf6 M &%% 

@= e"—pkof]u kl/jt{gaf6 M @)%  

#= cGo >f]taf6 M %% 

Co2 pTkfbg ug]{ s]xL b]zx¿M 

!= ;+o'Qm /fHo cd]l/sf  –  @)=^ 6g÷JolQm 

@= Sofgf8f  –  @)=) 6g÷JolQm 

#= rLg  –  #=* 6g÷JolQm 

$= ef/t  –  !=@ 6g÷JolQm 

%= g]kfn  –  )=!# 6g÷JolQm 

hnjfo" kl/jt{gsf sf/0f b]vf k/]sf ;fdfGo c;/x¿M  

 lxd >[ª\vnf, tfn, gbL 36g], kftlng]  

 af]6la¿jf agf]6df kl/jt{g 

 l56f] km"n km'Ng] 

 ;d'Gb| ;txdf kl/jt{g -a9L /x]sf]_ 

 a9L of sd j[li6 

 kfgL kg]{ ;dodf kl/jt{g / kfgL kg]{ lbg ;+Vofdf sdL 

 /ftdf lr;f]kgfdf sdL 

 t'iff/f] kg{df sdL 
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 t/fO{df lxpFbdfajfbn nfUg], lbg w'lDdg] 

 jftfj/0fdf gsf/fTds c;/ 

 h}ljs ljljwtf gfl;g] 

 kfgLsf] cefj 

oL c;/x¿nfO{ dxfb]z cg';f/ s]nfpFbfM 
o'/f]kM 

– af9L -vx/] pn{g]_ 
– 5f]6f] ;dodf w]/} jiff{ 
– ;d'Gb| ;tx a9g] 
– s[lif pTkfbsTjdf sdL 

clk|msfM 
–  &%–@%) s/f]8 dflg;x¿ Food insecure x'g] 
– cfsf;] kfgLsf] e/df ul/g] v]tLsf] pTkfbsTj %)% n] sdL cfpg] . 
– vfB ;'/Iffsf] vt/f 

Pl;ofM 
– vfg]kfgLsf] cefj 
– ;d'Gb|L ;txdf a:tLnfO{ vt/f, ;'Vvf, af9L a9L dfqfdf 
– /f]u Joflw a9\g] 
– Cold days a9\g], 36g] . 
– udL{ a9\g] . 
– oxL qmd /x]df cfufdL *)–() jif{df ;d'b|L ;tx 23" ;Ddn] a9\g ;S5 . 

hnjfo" kl/jt{g / s[lifdf o;sf] c;/  

g]kfnsf] s[lifdf cfsfz] v]tLsf] afx'Notf 5 . o; kl/k|]Iodf hnjfo' kl/jt{g / s[lifsfaLr gª 
/ df;'sf] h:t} ;DaGw /x]sf] 5 . ljz]iftM tfkqmd j[l4, lxpF kUng], sfa{g8fOcS;fO{8sf] dfqf 
a9\g], jiff{ erratic x'g] / oL ;a} tTjx¿ h}ljs tTjx¿;Fu cGt/lqmof x'Fbf vfBj:t' pTkfbgdf 
k|ToIf c;/ kb{5 . ctM s[lif If]qdf hnjfo' kl/jt{gsf] c;/ s'g xb ;Dd kg]{ of /f]Sg] eGg] 
s'/f dfly pNn]v ePsf tTjx¿ / jftfj/0f k|lt cfd s[ifssf] a'emfO{n] 7"nf] c;/ ub{5 . ;Fu 
;Fu} s[lif lqmof sd{n] klg hnjfo' kl/jt{gdf 7"nf] e"ldsf v]Ng ;S5 . s[lif;Fu ;DjlGwt 
lgDgfg';f/sf sfo{x¿n] hnjfo" kl/jt{gnfO{ k|efj kfl//x]sf] b]lvG5 . 

 jfo'd08ndf s[lif afnL, kz'k+IfLjf6 ldy]g UofF; / gfO6«f]hg cS;fO8 j[l4 u/]/ v]tL 
k|0ffnL h;/L x'G5 a9L kmnfpg] wf/0ff  

 pGgt hft / logsf cfjZostf -wfgafnL, kz'kfngjf6 a9L ldy]g UofF; pTkfbg x'g]_ 

 GMO / o:sf cfjZostf 

 l;+rfO{ ug]{ tl/sf 
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 dnhn / ljiffbLsf] k|of]u 

 df6f] e"–Joj:yfkg 

 h}ljs ljljwtf ;+/If0f 

 s[lif / s[lifhGo pBf]ux¿df cJojl:yt ¿kdf ;~rfng x'Fbf tfkqmd j[l4df w]/} c;/ 
k/]sf] 5 . 

s[lif sfo{n] hnjfo" kl/jt{gdf s]xL k|efj k/]sf] b]lvP tfklg hnjfo" kl/jt{gsf sf/0f s[lif 
If]qnfO{ 7"nf] c;/ kfl//x]sf] 5 . oBkL g]kfndf hnjfo' kl/jt{g / o;af6 s[lifdf kg]{ c;/sf] 
7f]; cWoog ePsf] 5}g . s]xL cWoogn] cf}NofPsf s'/fx¿ lgDg lnlvt 5g\ . 

 jiff{ x'g] ofddf cfiff9 !% ;Dddf k"lj{ g]kfndf dg;'g cfpg' kg]{df 9Lnf] e}/x]sf] 5 . 

 jf9L, k}x|f]sf] gf]S;fgL a9]sf] 5 . 

 lxpFbdf t/fO{df afSnf] x':;' nfUg] / /f]usL/fsf] k|sf]k a9]sf] 5 . 

 hf8f] ofdsf] Go"gtd tfkqmd 0C sf] xf/fxf/Ldf g} /x]sf] ctM cf};t tfkqmd 0.5 
;]lN;o;n] a9]sf] . 

 kf]v/f, ;'v]{t, wgs'6f / lbkfonsf] @% jif{sf] tfkqmd s]nfpFbf em08} 2C n] a9L /x]sf] 
b]lvG5 . -nf]xgL s[=d=, @))&_ 

 lxdgbL kUng] qmd a9\bf] 5 em08} @^ j6f lxdgbL km'6\g] 8/ 5 . 

 kxf8sf] v]tLof]Uo e"ldjf6 !=& ld=ld= pj{/f df6f] IftL eO{/x]sf] 5 . 

 s[lif h}ljs ljljwtfdf kl/jt{g ePsf] 5 . 

oL c;/x¿sf afah'b hnjfo' kl/jt{gaf6 s[lif If]qdf kg{;Sg] c;/x¿nfO{ klg oxfF pNn]v 
ul/Psf] 5 .  

 pTkfbg tyf pTkfbsTj 36\g], u'0f:t/ 36\g] 

 emf/gfzs, 9';Lgfzs, sL6gfzs ljiffbLsf] k|of]u a9\g ;Sg] / s[lif k|0ffnLnfO{ g} 
kl/jt{g ug'{kg]{ x'g;S5 .  

 e'–Ifo, df6f]df dnsf] sdL x'g], sL/f, /f]u a9g] / v]tLof]Uo e"dL sd x'g] .  

 cWoog cg';GwfgnfO{ k"0f{¿kdf hnjfo' kl/jt{g;Fu h'Wg ;Sg]tkm{ nUg' kg]{ . 

 cfsfz] kfgLsf] e/df v]tL ug]{ k|0ffnL k'/} ablng ;S5 . 

 vfBfGg pTkfbg, pknAwtf 36\g] . 

 afnL nufpg] ;do, afnL kfSg nfUg] ;do kl/jt{g x'g] . 

 ;d'Gb|L ;tx glhssf hldgdf v]tL k|0ffnL g} abNg'kg]{ . 

 ul/j /fi6«sf s[ifsx¿n] k|of{Kt kfgL kfpFb}gg, gofF gofF /f]u, ls/fsf] k|sf]k a9\5 . 
s[ifssf] :jf:Yodf klg gofF–gofF /f]uaf6 c;/ k5{ . oxL l:ylt sfod /xg] xf] eg] 
#)Ü ;Dd pTkfbsTj 36\g ;S5 eg] df5fkfng If]q klg w/fkdf k5{ . 
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c;/ Go"gLs/0fsf pkfox¿ 

hnjfo' kl/jt{g k|s[of a'‰g / o;af6 x'g] gf]S;fgL sd ug]{tkm{ ;f]Rg' kg]{ a]nf cfPsf] 5 . 
hnjfo' kl/jt{gaf6 s[lif If]qdf k/]sf c;/ Go"gLs/0f ug{ lgDg pkfo cjnDag ug{ ;lsG5 . 

 cfd hgdfg;df hgr]tgf km}nfpg] . 

 hnjfo' kl/jt{gsf ;DalGwt ljz]if1 / pgLx¿sf] Ifdtf j[l4 ug]{ . 

 s[lif cWoog cg';Gwfg ubf{ hnjfo' kl/jt{gnfO{ Wofgdf /fv]/ ul/g' kg]{ . 

 ;'Vvf 7fpFdf v8]/L ;xg ug]{ afnL nufpg] . 

 kfgLsf] ;xL k|of]u ug]{ . 

 s[lif jg k|0ffnLdf hf]8 lbg] . 

 IPM sfo{qmd / k|fª\ufl/s s[lif a9fpFb} n}hfg] . 

 ! lsnf] wfg pTkfbg ug{ #))) ln6/ kfgL rflxG5, ! x]S6/ If]qkmndf wfg nufpFbf * 
nfv ln6/ kfgL cfjZos k5{ ctM wfg sf6]kl5 hldgdf ar]sf] kfgL ;b'kof]u x'g] 
v]tL sd{ /f]Hg] . 
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lbuf] ljsf;, hg;+Vof / jftfj/0f 
Joj:yfkg 

 
 

 
– uf]kLgfy d}gfnL * 

;f/;+If]k (ABSTRACT) 

ljsf;nfO{ s;/L wflgg ;Sg]], Jojl:yt / e/kbf]{ :jrflnt k|lqmofdf n}hfg ;lsG5 eGg] ljifodf 
ljsf;ljb\x¿n] u/]sf] lg/Gt/ vf]h, cg';Gwfg / lrGtfsf] pkhsf ¿kdf lbuf] ljsf;sf] cjwf/0ff 
/x]sf] 5 . dfgjLo lqmofsnfk / k|fs[lts ;fwgaLr pko'Qm ;DaGw :yfkgf sfod gu/L lbuf] 
ljsf; k|fKt ug{ ;lsb}g . ljsf;sf] ;fWo / ;fwg, ;d:of ;h{s / ;dfwfgstf{ dflg; ePsfn] 
hg;+Vof Joj:yfkg o;sf] sGb:ydf /xG5 . k|:t't n]vdf ljsf;, hg;+Vof / jftfj/0faLrsf] 
;DaGwnfO{ ljZn]if0f ug]{ k|of; ul/Psf] 5 . lbuf] ljsf;sf] ;}4flGts eGbf klg Jojxfl/s / 
ljZjJofkL eGbf klg g]kfnsf] l:yltnfO{ k|sfz kfl/Psf] 5 . 

 

lbuf] ljsf;  

ljsf; dfgj rfxgfk"lt{sf] k|lqmof xf] . lbuf] ljsf; o; k|lqmofnfO{ s;/L Jojl:yt u/L dfgj 
rfxgfnfO{ ;xh, wflgg;Sg], Goflos ¿kdf ug{ ;lsG5 eGg] ljifodf s]lGb|t /xG5 . jftfj/0f 
/ ljsf; ljZj ;Dd]ngn] pknAw h}ljs tyf k|fs[lts ;|f]tnfO{ xflg–gf]S;fgL gx'g] u/L 
pTkfbg, pkof]u / Joj:yfkg ug'{ lbuf] ljsf; xf] eg]sf] 5 . o; ;Dd]ngn] lbuf] ljsf;sf 
rf/ cfofdnfO{ pNn]v u/sf] lyof] M  

 Jfftfj/0fLo b[li6n] lbuf] x'g'kg]{,  
 ;|f]t ;fwg pkof]usf] b[li6n] lbuf] x'g'kg]{,  
 k|zf;lgs / Joj:yfksLo b[li6n] lbuf] x'g'kg]{ /  
 p2]Zo :jod\ klg lbuf] x'g'kg]{  

sltkon] ;f]Rg] u/]h:tf] lbuf] ljsf; ljsf;nfO{ sd cfSg jf ljsf;sf] k|lqmofnfO{ ;Lldt kfg]{ 
cjwf/0ff xf]Og, a¿ ljsf;nfO{ Jojl:yt / e/kbf]{ kfg]{ k|lqmof xf] . o;n] ljsf; / 
jftfj/0fnfO{ k|lt:kwL{ ¿kdf gx]/L oL b'O{aLr kf/:kl/s ;DaGw :yfkgf ug'{ kb{5 eGg] dfGotf 

                                                           

* ;x–;lrj, /fli6«o of]hgf cfof]usf] ;lrjfno .  
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/fVb5 . o;n] cfly{s a[l4, ljt/0f Gofo / jftfj/0f ;Gt'ngaLr tfnd]n ldnfO dfgj ;xof]u 
k|0ffnLnfO{ :jrflnt kfg]{ sfo{ ub{5 . s;/L lbuf] ljsf; k|fKt ug{ ;lsG5 eGg] ;Gbe{df lbuf] 
ljsf;sf dfu{bz{s l;4fGtx¿ /x]sf 5g\, h;nfO{ oxf pNn]v ul/G5 M  

 jftfj/0f ;+/If0f -eljiosf k':tfsf] nflu_ 
 ;fwg kl/rfngdf ;dGoflostf -jt{dfg / eljiosf nflu_ 
 k|fs[lts ;fwg k|of]udf sdL Nofpg], eljiod'vL jGg] 

 ;fwg kl/rfngdf Positive Synergy Nofpg] 

 dflg; / k|s[ltaLr ;f+s]lts ;DaGw Nofpg] (Protect the Earth, not Rape) 
 ljj]sk"0f{ hg;+ª\Vof a[l4 (carrying capacity df cfwfl/t_  
 dfgjLo ljsf; / ;'zf;g . 

lbuf] ljsf; / k|fs[lts ;|f]t 

lbuf] ljsf;sf] cjwf/0ffnfO{ k|fl1s ljifosf ¿kdf eGbf Jofjfxfl/s ¿kdf ckgfpg' kb{5 . 
Jofjxfl/s ¿kdf lnFbf lbuf] ljsf;n] k|fs[lts ;|f]t ;fwgsf] pkof]unfO{ Jojl:yt ug]{ ;f]r 
;lxtsf] /0fgLltsf] dfu ub{5 . g]kfnsf] ;Gbe{df k|fs[lts ;|f]tsf ¿kdf /x]sf] hn ;fwg, jg, 
e"ldsf] pkof]u ubf{ sdeGbf sd jftfj/0fLo nfut (Negative Externalities) Joxf]/L a9LeGbf 
a9L ;fdflhs pkof]lutf l;h{gf ug'{ lbuf] ljsf; xf] . h;sf nflu g]kfn ;/sf/n] clxn] xl/t 
cy{tGqsf] vfsf th'{df ul//x]sf] 5 .  

pkIf]qut ¿kdf ljZn]if0f ubf{ hn;|f]t g]kfnsf] lbuf] ljsf;sf] e/kbf]{ cfwf/ xf] . hn;|f]tsf 
ch;| ;|f]tx¿ 5g\ . ;+efjgfsf lx;fjdf of] :jR5 ljsf;sf] cfwf/ klg xf] . g]kfnsf ^ xhf/ 
gbLgfnfdf @@$ cj{ 3g ld6/ kfgL jUg] u/]sf] 5 . hn;|f]tsf] pkof]uaf6 cfly{s ;fdflhs 
tyf jftfj/0fLo ;d[l4 xfl;n ug{ ;lsG5 . t/ of] ;+efjgf pkof]u ug{ eg] ;lsPsf] 5}g . 
o;sf] /fd|f] pkof]u ug{ g;Sbf k|fr'o{df cefjsf] l:ylt klg 5 . hn;|f]tsf] ax'kIfLo pkof]u 
lbuf] ljsf;sf] cfwf/ xf] -hnfwf/ ;+/If0f, :jR5 phf{, l;rfO, vfg]kfgL, ;/;kmfO, oftfoft 
cflb_ t/ hnfwf/sf] ljgf; ePsf] 5 . kfgLsf] k'ge{/0f x'g ;s]sf] 5}g t/ hldgd'lgsf] kfgLsf] 
cGwfw'Gw bf]xg e}/x]sf] 5 . hnjfo' kl/jt{gsf] c;/n] klg kfgLsf] tgfj (water stress) a9fFpb} 
nu]sf] 5 . o;y{ hn;|f]tsf] pkof]u ;DaGwdf PsLs[t ljsf; /0fgLlt lgdf{0f h¿/L 5 . 

bf];|f] cfwf/ jg ;Dkbfn] lbg ;S5 . jg tyf ;+/lIft If]qn] h}ljs ljljwtf / hnfwf/ ;+/If0f 
ub{5 . jg OGwg cfk"lt{, 3/fo;L / b}gGbLgL cfjZostfsf] If]q xf] . sl/j *& k|ltzt 
k/Dk/fut phf{ (Biomass Energy) sf] cfwf/ ag g} xf] . agsf] ;+/If0fdf ;/sf/, ;d'bfo / 
lghLIf]qsf] Plss[t k|of; cfjZos 5, o;df s]xL pT;fxk|b sfo{ klg ePsf] 5 . t/ hn tyf 
cGo :jR5 phf{sf] ljsf; e}g;s]sf]n] jg;Dkbfsf] tLj| bf]xg e}/x]sf] 5 . ag ljgf;n] k|f0fL 
jg:kltsf] hfltk|hfltsf] tLj| ljgfz e}/x]sf] 5 . ag ;+/If0fdfkm{t hnjfo' kl/jt{gsf 
c;/nfO{ Go"gLs/0f ug{ ;lsPsf] 5}g . åGå, /fhgLlts cJoj:yf, hg;+Vof a[l4 / ;x/Ls/0fsf] 
df/ agdfly kb}{ uPsf] 5 .  
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g]kfnsf] ;Gbe{df lbuf] ljsf;sf] csf]{ cfwf/ ef}ule{s vlgh ;Dkbfsf] pkof]u xf] . t/ 
g]kfnsf] e"ue{df s] slt ;+efjgf 5 eGg] lgSof}{n ul/Psf] 5}g . e"w/ftnLo :j¿ksf sf/0f 
o;sf] e"ue{ ;+efjgfsf] klg vfgL xf] eGg] lgisif{ lgsfNg ;lsG5 . kQf nfu]sf k|s[lts 
;|f]tx¿sf] Psf]xf]f/f] / cGwfw'Gw bf]xg e}/x]sf] 5, k'ge{/0f eg] ug{ ;lsPsf] 5}g . h:tf] ls 
vfgLx¿sf] k|of]u -9+'uf, jfn'jf, lu6L, kfgL_ n] k|fs[lts jftfj/0f / dfgj lqmofsnfkaLr 
c:j:Yo ;DaGw b]vfPsf] 5 . o;n] lbuf] eljiosf] ;+s]t ug{ ;s]sf] 5}g . To:t} $! nfv 
s[lifof]Uo e"ldsf] cfw'lgs / Jofj;flos pkof]u x'g ;s]sf] 5}g .  

pNn]lvt ;j}sf] k[i7e"lddf hg;+Vof /x]sf] 5 . hg;+Vof lbuf] ljsf;sf] dfu ;h{s kIf / 
clbuf] ljsf;sf] sf/s klg xf] .  

hg;+Vof / o;sf] k|j[lQ 

vf; e"uf]nleq lglZrt cjlwdf j;f]jf; ug]{ dflg;x¿sf] hf]8nfO{ hg;+Vof elgG5 . e"uf]n 
dfq eP/ /fHo aGb}g, To;}n] of] s'g} klg /fi6nfO{ cl:tTj lbg] ;hLj / ultzLn cfwf/ klg xf] 
. hg;+Vof eGg] ljlQs} vf; :yfg / ;dodf slt dflg;x¿ /xG5g\ (Size), o;sf] ;+/rgf 
(Structure) s:tf] 5, pgLx¿sf] eflifs, ;f+:s[lts, wfld{s, n}lus ljz]iftf s:tf] 5, d'n'sleq 
of] s;/L ljt/Lt 5 eGg]h:tf s'/fx¿ klg ;fy} cfpF5g\ . h;nfO{ To; ;dosf] k|hgg b/, 
d[To' b/ / a;fOF;/fO{n] k|efj kfb{5 . csf]{ zJbdf hg;+Vof hGd, d[To' / a;fOF;/fO{aLrsf] 
cGt/lqmofaf6 lgwf{l/t x'G5 . hg;+Vofn] ljsf;sf] dfu ub{5 / ljsf;sf] sf/s klg hg;+Vof 
g} xf] . To;}n] ljsf; / hg;+Vof Pscsf{df cGof]Gofl>t 5g\ . hg;+Vofsf] cfsf/ / 
;+/rgfcg';f/ ;|f]t ;fwgsf] kl/rfng / ljsf; lgwf{l/t x'G5g\ . w]/} 7"nf] / ;fgf] cfsf/sf] 
hg;+VofeGbf klg pko'Qm cfsf/sf] hg;+Vofn] ljsf;nfO{ lbuf] agfpF5 . To;}n] hg;+Vof 
Joj:yfkgsf] kIfnfO{ dxTj lbOG5 .  

klxnf hg;+Vof a[l4 b/ Tolt lyPg . c7f/f} ;tfJbL ;Dd hg;+Vof a[l4 b/ ;fdfGo ePsf]df 
To;kl5 ljz]ift cf}Bf]lus qmflGt kl5 ljZjsf] hg;+Vof a9\g] qmd tLj|Q/ b]lvof] . kl5Nnf] 
krf; aif{ of] qmd lgs} tLj|Q/ 5 . ;g\ !&%) df &( s/f]8 hg;+Vof ePsf]df ;g !*)) df 
(& s/f]8, ;g\ !*%) df ! cj{ @^ s/f]8, ;g !()) df ! cj{ ^% s/f]8, ;g\ !(%) df @ 
cj{ %@ s/f]8 x'b} ;g\ !((( df % cj{ &* s/f]8 k'Uof] . xfn -;g\ @)!$ h'g *_ ljZjsf] 
hg;+Vof & ca{ @# s/f]8 *^ nfv ePsf] s'/f Real Time World Statistics n] hgfPsf] 5 . Ps 
jif{sf] aLrdf ^) nfv ylkg] / sl/j @$ nfvsf] d[To' eO{ v'b #% nfv hg;+Vof a9]sf] b]lvG5 
. /fi6;+3Lo hg;+Vof dxfzfvfsf cg';f/ ;g\ @)%) df ljZjsf] hg;+Vof sl/j !) ca{ k'Ug]5 
. ;g !(^) df sl/j @ k|ltzt /x]sf] ljZj hg;+Vof a[l4b/ xfn !=!$Ü 5, h'g ;g\ @)@) df 
! k|ltztsf] xf/fxf/Ldf /xL ;g\ @)%) df )=%Ü hlt sfod x'g] 5 . ljZjsf ljleGg 
d'n'sx¿n] hg;+Vof Joj:yfkg ;DaGwL gLlt tyf sfo{qmd NofP/ hg;+Vofsf] /fli6«o nIo 
sfod ub}{ cfPsf sf/0f hg;+Vof a9\g] qmd 36]sf] xf] .  
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ljZjsf] hg;+Vof ljt/0f 

ljZjsf] hg;+Vofsf] ljt/0f ;
a;fO{;/fO{, ;'ljwf, wd{, ;+:s[lt / e"uf]nn] k|efj kf/]sf] b]Vg ;lsG5 . Ps cf]N8f]l6/ 
Time Statistics) sf] cg'dfg cg';f/ h'g *, @
nfv %& xhf/ @#(, ef/tsf] !
@$ nfv @) xhf/ &%*, O08f]g]l;ofsf] @%
!( nfv @^ xhf/ $!(, kfls:tfg !*
*! nfv (( xhf/ %^%, a+unfb]zsf] !%
nfv (! xhf/ )!%, hfkfg !
$ xhf/ (%# 5 .  

;g\ @)!# df ljZjsf] s"n hg;+Vof & c
Pl;of xf] hxfF ;g\ @)!# df
clk|msf ! ca{ !! s/f]8, o'/f]k &$ s/f]8, Nofl6g cd]l/sf ^! s/f]8, pQ/ cd]l/sf #% s/f]8 / 
cf];lgof sl/j $ s/f]8 b]lvG5 . hg;+Vof a[l4b/sf lx;f
@=$^Ü_ / o'/f]k ;a}eGbf sd 
k'u]sf] 5 . oxL k|j[lQ /x]df ;g
5 / Pl;ofn] ljZj hg;+Vofdf s]jn %$=! 
k|ltzt lx:;f dfq /fVg]5 .  

wfld{s cfwf/af6 x]bf{ ljZjsf] hg;+Vofdf 
;j}eGbf a9L lqmlZrog #! k|ltzt 
k|ltzt Sofyf]lns, #& k|ltzt k|f]6]:6
afFsL !# hlt cyf]{8S;_, d'l:nd @# k|ltzt 
*&—() ;'GgL / !)—!# l;of_, !^ k|ltzt 
vf;} wd{df ¿rL g/fVg], lxGb

 

 

sf] ljt/0f ;a} d'n'sx¿df ;dfg 5}g . o;nfO{ cfly{s ljsf;, cj;/, 
, ;'ljwf, wd{, ;+:s[lt / e"uf]nn] k|efj kf/]sf] b]Vg ;lsG5 . Ps cf]N8f]l6/ 

sf] cg'dfg cg';f/ h'g *, @)!$ df rLgsf] hg;+Vof ! ca{ #( s/f]8 #
ef/tsf] ! ca{ @^ s/f]8 ^$ nfv @) xhf/ (%*, cd]l/sfsf] #@

&%*, O08f]g]l;ofsf] @% s/f]8 @^ nfv @@ xhf/ ()@, a|flhnsf] @)
kfls:tfg !* s/f]8 $( nf $) xhf/ #^$, gfOh]l/ofsf] !&
+unfb]zsf] !% s/f]8 *# nfv *( xhf/ #@#, ¿;sf] !$

)!%, hfkfg !@ s/f]8 &) nfv * xhf/ ((! / d]lS;sf]sf] !@

World Population Growth Rate (%) 

@)!# df ljZjsf] s"n hg;+Vof & ca{ !^ s/f]8 k'u]sf]df ;a}eGbf w]/} hg;+Vof x'g] dxfb]z 
@)!# df $ ca{ @( s/f]8 -^) k|ltzt_ hg;+Vof lyof] eg] To;kl5 

{ !! s/f]8, o'/f]k &$ s/f]8, Nofl6g cd]l/sf ^! s/f]8, pQ/ cd]l/sf #% s/f]8 / 
cf];lgof sl/j $ s/f]8 b]lvG5 . hg;+Vof a[l4b/sf lx;fadf eg] clk|msf ;j}eGbf cl3 

}eGbf sd -)=)*Ü_ /x]sf] 5 . xfn ljZjsf] hg;+Vof & c
k'u]sf] 5 . oxL k|j[lQ /x]df ;g\ @)%) df s"n hg;+Vofsf] sl/j @%=! k|ltzt clk|

ofn] ljZj hg;+Vofdf s]jn %$=! 
 

wfld{s cfwf/af6 x]bf{ ljZjsf] hg;+Vofdf 
;j}eGbf a9L lqmlZrog #! k|ltzt -%) 

ofyf]lns, #& k|ltzt k|f]6]:6\ofG6 / 
'l:nd @# k|ltzt -

!# l;of_, !^ k|ltzt 
rL g/fVg], lxGb' !% k|ltzt, & 

  

df ;dfg 5}g . o;nfO{ cfly{s ljsf;, cj;/, 
, ;'ljwf, wd{, ;+:s[lt / e"uf]nn] k|efj kf/]sf] b]Vg ;lsG5 . Ps cf]N8f]l6/ (Real 

)!$ df rLgsf] hg;+Vof ! ca{ #( s/f]8 #@ 
cd]l/sfsf] #@ s/f]8 

()@, a|flhnsf] @) s/f]8 
gfOh]l/ofsf] !& s/f]8 

;sf] !$ s/f]8 @$ 
((! / d]lS;sf]sf] !@ s/f]8 #& nfv 

 

}eGbf w]/} hg;+Vof x'g] dxfb]z 
hg;+Vof lyof] eg] To;kl5 

{ !! s/f]8, o'/f]k &$ s/f]8, Nofl6g cd]l/sf ^! s/f]8, pQ/ cd]l/sf #% s/f]8 / 
msf ;j}eGbf cl3 -

+Vof & ca{ @# s/f]8 
@)%) df s"n hg;+Vofsf] sl/j @%=! k|ltzt clk|msfsf] x'g] 
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k|ltzt a'l4i6, ^ k|ltzt :yfgLo wfld{s÷hftLo ;d"x / !=@ k|ltzt hlt axfO,tfcf], h}g, 
l;v, ;fGtf];, ox'bL, ljSsf cflb /x]sf 5g\ .  

g]kfnsf] hg;+Vof 

g]kfnsf] hgu0fgfsf] cfFs8f lng yflnPsf] Ps ;tfAbL eO;Sof] . ;g\ !(!! -lj=;+ !(^*_ df 
lnOPsf] klxnf] hgu0fgfkl5 ;fdfGotofM k|To]s bzsdf hgu0fgf lng] ul/Psf] 5 . klxnf] 
hgu0fgfdf g]kfnsf] hg;+Vof %^,#*,&$( hgf lyP . To;kl5sf b'O{ bzsdf hg;+Vofdf a[l4 
gsf/fTds eP klg ;g\ !($! b]lv eg] nuftf/ hg;+Vof a9\b} uPsf] 5 t/ hg;+Vofsf] a[l4 
b/ eg] ;dfg 5}g . ;g\ !($! sf] hgu0fgf cg';f/ bf]Aa/ hg;+Vof x'g ^) jif{ nfUYof] eg] 
;g\ !(*! df of] ;do @^ aif{ df em¥of] . kl5Nnf] hgu0fgf @)!! cg';f/ g]kfnsf] hg;+Vof 
@,^$,($,%)$ k'u]sf] 5 eg] bf]Aa/ x'g @@ jif{ nfUg] k|j[lQ b]lvPsf] 5 . o;f] x'g'df r]tgfdf 
ePsf] lj:tf/sf sf/0f k|hgg :jf:Yosf] ;'wf/n] xf] eGg ;lsG5 . bz jif{df hDdf ##,$#,)*! 
hgf dflg;x¿ ylkPsf 5g\ . hgu0fgf cg';f/ dlxnf hg;+Vof !,#^,%%,$^# -%!=% k|ltzt_ / 
k'¿if !,@*,$(,)$! -$*=% k|ltzt_, n}ª\lus cg'kft ($=@ /xg uPsf] 5 . hgu0fgf cjlw –
c;f/ # b]lv !# ;Dd, @)^*_ df uon hg;+Vof !(,@!,$($ hgf 5, h;df k'¿if *&=^ 
k|ltzt / dlxnf !@=$ k|ltzt /x]sf] b]lvG5 . xfn hg3gTj k|ltju{ ls=ld= !*) hgf k'u]sf] 
5 . ef}uf]lns If]qcg';f/ hg;+Vofsf] ljt/0f lxdfndf ^=&, kxf8df $# / t/fO{df %)=& 
k|ltzt 5 . o;n] g]kfnsf] zlQm, ;fwg, zf;sLo k|j[lQ, pTkfbg / pkef]unfO{ ;d]t k|efj 
kf/]sf] 5 .  

g]kfnsf] hg;+Vof -;g\ !(!!—@)!!_ 

jif{ -;g\_ s"n hg;+Vof hg;+Vof kl/jt{g a[l4 b/ 
bf]Jj/ x'g 
nfUg] ;do 

!(!! %^,#*,$&( — — — 
!(@) %%,&#,&** ^$,(^! —)=)!# — 
!(#) %%,#@,&&$ $!,@!$ —)=)& — 
!($! ^@,*#,^$( &,%!,)&% !=!^ ^) jif{  

!(%@—%$ *@,%^,^@% !(,&@,(&^ @=@* #! jif{ 
!(^! ($,!@,((^ !!,%^,#&! !=^$ $@ jif{ 
!(&! !!,%%%<(*# @!,$@,(*& @=)% #$ jif{ 
!(*! !%,)@@,*#( #$,^^,*%^ @=^@ @^ jif{ 
!((! !*,$(!,)(& #$,^*,@%* @=)* ## jif{ 
@))! @#,!%!,$@# $^,^),#@^ @=@% #! jif{  
@)!! @^,$($,%)$ ##,$#,)*# !=#% %@ jif{  

 

To:t} ljsf; If]qcg';f/ dWodf~rn -#^=$%_, k"jf{~rn -@!=(_, klZrdf~rn -!*=^)_, 
dWoklZrdf~rn -!#=#(_ / ;'b"/klZrdf~rn -(=^# k|ltzt_ df hg;+Vofsf] ljt/0f /x]sf] 5 . 
;x/L If]qdf !&=! k|ltzt / afFsL *@=( k|ltzt u|fdL0f If]qdf /x]sf] 5 . s"n hg;+Vofdf em08} 
! nfv $) xhf/ ljb]zL gful/s /x]sf] b]lvG5, h;df ;a}eGbf a9L ef/tLo -!,@),*(! hgf_ 
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/x]sf 5g\ . hg;+Vofsf] !=($ k|ltzt -%,!#,#@! hgf_ zf/Ll/s ¿kdf czQm 5g\ . hg;+Vofdf 
^%=( k|ltzt ;fIff/ 5g\, h;df k'¿if &%=! / dlxnf %&=$ k|ltzt 5 .  

g]kfnsf] hg;ª\Vofsf k|d'v ljz]iftfx¿  

 o'jfx¿sf] afx'Notf M kl5Nnf] hgu0fgfcg';f/ g]kfndf cfly{s ¿kdf ;lqmo -!%—%( 
jif{ ;d"x_ hg;+Vofsf] afx'Notf 5 . s"n hg;+Vofsf] sl/j %& k|ltzt jf ! s/f]8 %( 
nfv hg;+Vof o; ;d"xdf kb{5 . of] cfly{s ljsf;sf nflu lgs} pkof]uL cj:yf xf] . 
o;y{ g]kfn clxn] hg;+Vof nfef+z (Population Dividends) lng;Sg] cj:yfdf 5 . 
!$ jif{ d'lgsf] pd]/ ;d"xsf] lx:;f #$=( k|ltzt 5 .  

 36\bf] d[To'b/ M :jf:Yo tyf ;;/kmfO{ ;]jf / lzIffsf] lj:tf/n] d[To'b/ 36\b} uPsf] 5 
eg] cf}ift cfo' a9\b} uPsf] 5 . ljut b'O{ bzssf] k|j[lQ ljZn]if0f ug]{ xf] eg] dft[ 
d[To'b/ k|ltnfv *!# af6 36]/ !&) df k'u]sf] 5 eg] afn d[To'b/, lzz' d[To'b/df 
pNn]Vo ;'wf/ cfPsf] 5 .  

 3\6bf] t/ pRr k|hgg\ b/ M bL3{sfnLg hg;+Vof gLltcg';f/ k|hgg b/nfO{ lj:yfkg -
@=!_ txdf Nofpg] ;f]r /flvPsf] 5 . t/ clxn] of] @=( k|ltztdf 5 h'g cl3Nnf] 
hgu0fgf cjlwdf $=% k|ltztaf6 emb}{ cfPsf] xf] .  

 36\bf] t/ pRr dft[ tyf lzz' d[To'b/ M ljut !% jif{df dft[ d[To' b/ *!# af6 !&) 
df em/]sf] 5, o;nfO{ pNn]Vo ;'wf/sf ¿kdf lng ;lsG5 t/ cem} of] 36fpg'kg]{ 
cj:yfdf 5 . To:t} afn d[To' b/ -k|lt xhf/_ $^, lzz' d[To' b/ -k|lt xhf/_ %$ / 
gjhft lzz' d[To' b/ -k|lt xhf/_ #! df em/]sf] 5 . k|hgg :jf:Yodf cfPsf] ;'wf/sf 
sf/0f of] l:ylt b]lvPsf] xf] .  

 t'ngfTds ¿kdf sd cf};t cfo' M ljut @) jif{df g]kfnsf] cf};t cfo' !( jif{n] 
a9]/ ^(=! jif{ k'u]sf] 5 . cf};t cfo' ;"rsdf ;'wf/ ug]{ yf]/} d'n'sdf g]kfn k/]sf] 5 . 
t/ klg cem} of] pd]/nfO{ sd dflgG5 .  

 a9\bf] a[4 hg;ª\Vof M ;f7L jif{dflysf] pd]/ ;d"xsf] k|ltzt *=! k|ltzt 5 . cl3Nnf] 
hgu0ffgfdf of] ;+Vof ^=% k|ltzt lyof] . a9\bf] a[4 hg;+Vofn] Psflt/ :jf:Yo ;'ljwf 
/ r]tgfdf cfPsf] ;'wf/sf] ;+s]t u/]sf] 5 eg] csf]{tkm{ ;/sf/sf] ;fdflhs ;'/Iff vr{ 
a9\g ;Sg] ;+s]t klg u/]sf] 5 .  

 hg;ª\Vofsf] c;dfg ef}uf]lns ljt/0f M hg;+Vofsf] ef}uf]lns ljt/0f c;dfg aGb} 
uPsf] 5 . lxdfn, kxf8 tyf t/fO{df cl3Nnf] hgu0fgf cjlwdf qmdzM &=#, $$+=# / 
$*=$ /x]sf]df xfn of] k|ltzt qmdzM ^=&, $#=) / %)=# k|ltzt k'u]sf] 5 . To:t} 
bz jif{cl3 ;x/L If]qdf !#=( / u|fdL0f Onfsfdf *^=! k|ltzt /x]sf]df xfn of] lx:;f 
!&=! / *@=( k|ltztdf k'u]sf] 5 . xfn} 3f]if0ff ul/Psf] gu/kflnsf / pbLodfg 
;x/sf] lx:;f hf]8\g] xf] eg] ;x/df a;f]af; ug]{sf] ;+Vof @% k|ltzt k'u]sf] 5 . To:t} 
ljsf; If]qcg';f/ klg hg;+Vofsf] ljt/0f ;dfg 5}g .  
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 cJojl:yt cfGtl/s a;fO{;/fO{ M ;x/Ls/0fsf] lj:tf/ / cfGtl/s åGåsf sf/0f 
a;fO{;/fO{sf] lx:;f o; cjlwdf lgSs} lj:tf/ x'g k'Uof] . ljut bz aif{df ##,$#,)*! 
hg;+Vof ;x/L If]qdf a9]sf] 5 eg] sltko lhNnfx¿df 36]sf] 5 . sf7df8f}+ 
pkTosfdf dfq xfn sl/j !& nfv hg;+Vof a;f]af; ub{5 . c:yfoL ¿kdf cfphfp 
ug]{ (Floating Population) ;d]t hf]8\g] xf] eg] of] ;+Vof $) nfv;Dd k'Ug hfg] 
b]lvG5 . To:t} t/fO{sf k|d'v ;x/x¿df hg;+Vof tLj| ¿kdf lj:tf/ e}/x]sf] 5 . 
sf7df8f}+ ;x/L If]qdf hg3gTj !%,)(* k'u]sf] 5 .  

 n}ª\lus c;dfgtf M hg;+Vof / cGo cfwf/e"t ;"rscg';f/ g]kfndf n}ª\lus 
c;dfgtf cem} /x]sf] b]lvG5 . s"n hg;+Vofdf %!=* dlxnf /x]sf 5g\ t/ @%=& 
k|ltzt dlxnfdfdfq ;DklQsf] :jfldTj /x]sf] 5 . cl3Nnf] hgu0fgf cjlwdf n}ª\lus 
cg'kft ((=*) /x]sf]df clxn] ($=$! b]lvG5 . of] cg'kft klg ef}uf]lns If]q / 
hftLotfsf cfwf/df c¿ c;dfg 5 . To:t} cg'kl:yt hg;+Vof !(,@!,$($ /x]sf]df 
dlxnfsf] lx:;f !@=$ k|ltzt / afFsL k'¿ifsf] b]lvPsf] 5 . o;n] cem} klg dlxnfx¿ 
3/ aflx/sf] cj;/af6 al~rt 5g\ eGg]tkm{ ;+s]t ub{5 . To:t} ;fIf/tf ;"rsdf klg 
k'¿ifsf] &%=! sf] t'ngfdf dlxnf %&=$ k|ltztdf 5g\ .  

 hg3gTj M hg3gTjn] Ps ju{lsnf]ld6/ leq slt dflg; a;f]af; ub{5g\ eGg] 
hgfpF5 . g]kfndf xfn k|ltju{lsnf]ld6/ !*) hg3gTj k'u]sf] 5, h'g cl3Nnf] 
hgu0ffgf cjlwdf !%& lyof] . t/ ef}uf]lns cjl:yltcg';f/ hg3gTj c;dfg 5 . 
lxdfn, kxf8 / t/fO{df of] hg3gTj qmdzM #$,!*^ / #(@ b]lvG5 . To:t} ljsf; 
If]qcg';f/ k"jf{~rn, dWodf~rfn, klZrdf~rn, dWoklZrdf~rn / ;'b"/–
klZrdf~rndf qmdzM @)$,#%@,!^*,*$ / !#! 5 . To:t} ;x/L If]qdf !#*! / 
u|fdL0f Onfsfdf !%# hg3gTj /x]sf] 5 . ;a}eGbf a9L hg3gTj sf7df8f}+df $$!^ / 
;a}eGbf sd dgfªdf # hgf /x]sf] 5 . t/ sf7df8f}+sf] ;x/L If]qdf k|ltju{ ls=ld= 
!%,)(* hg3gTj /x]sf] 5 .  

 cfwf/e"t ;]jf pkof]u M g]kfnL hghLjgdf cfw'lgs ;]jf ;'ljwf pkef]usf] cj:yf 
qmlds ¿kdf ;'wf/ xF'b} uPsf] klg hgu0fgfn] b]vfPsf] 5 . ;/;kmfO{ ;]jfsf] kx'Frdf 
pNn]Vo ;'wf/ eO{ ^@ k|ltzt k'u]sf] 5 . l;d]G6sf] 5fgf] ePsf] 3/ @@ k|ltzt, 
h:tfsf] 5fgf] ePsf] 3/ @* k|ltzt, kSsL 3/ @*=&$ k|ltzt, vfg]kfgL ;'ljwf 
kx'Frdf *) k|ltzteGbf a9L k'Ug', &# k|ltztdf cfw'lgs phf{ kx'Fr k'Ug', df]afO{n 
kmf]g k|of]ustf{ ^$=^# k'Ug', /]l8of] kx'Frdf %)=*, l6eLdf #^ k|ltzt k'Ug'n] cfwf/e"t 
;'ljwf dfu ug]{ ;fdYo{ a9]sf] b]lvG5 .  

 hfthflt / wd{ ;+:s[lt Pjd\ hg;+Vof M g]kfn ;jf;o hft ;jf;o efiff ePsf] 
ljljwtfo'Qm ;fgf] d'n's eg]/ lrlgG5 . oxfF ;fgf 7"nf u/L !@% hfthflt / !@# 
eflifs ;d'bfo /x]sf] hgu0fgfn] b]vfPsf] 5 . k|d'v !) hfthfltsf] hgu0fgf o; 
k|sf/ 5 M  
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k|d'v hfthflt / hg;+Vof 
hfthflt @)%* sf]  

hg;+Vof 
@)^* sf] 
hg;+Vof  

yk36  a[l4 b/  

If]qL #%,(#,$(^ $#,(*,!&( *,)$,^*# @  
a|fxd0f -kxf8L_ @*,(^,$&& #@,@^,()# #,#),$@^ !=! 

du/ !^,@@,$@! !*,*&,&## @,^%,#!@ !=% 
yf¿ !%,##,*&( !&,#&,$&) @,)#,%(! !=@ 
tfdfª !@,%@,#)$ !%,#(,*#) @,%&,%@^ !=* 
g]jf/ !@,$%,@#@ !#,@!,(## &^,&)! )=^ 
sfdL *,(%,(%$ !@,%*,%%$ #,^@,^)) #=$ 

d';ndfg (,&!,)%^ !!,^$,@%% !,(#,!(( !=* 
ofbj *,(%,$@# !),%$,$%* !,%(,)^% !=^ 
/fO{ ^,#%,!%( ^,@),))$ —!%!$& —)=@ 

 

hgu0fgf @)^* cg';f/ ;a}eGbf ;fgf] hfltut ;d'bfo s';'08f xf] h;sf] hg;+Vof s]jn @&# 
5 eg] To;kl5 g'/fª @&*, /fp6] ^!*, snf/ !)&&, nf]xf¿ª !!%#, jfn'ª !@$(, lrbLdf/ 
!@%$, yf]Ks]uf]nf !%@#, vflnª !%&! / Nxf]dL !^!$ /x]sf 5g\ . cl3Nnf] hgu0fgfdf 
gb]lvPsf s]xL hftLx¿ -sfnf/, nf]x¿ª, yf]Ks]uf]nf, vflnª / Nxf]dL_ @)^* sf] hgu0fgfdf 
b]lvPsf 5g\ . o;cl3 cGo hflt ;d"xdf b]lvPsf oL hfltx¿n] /fHon] cjnDag u/]sf] 
;dfj]lztfsf] sf/0f cfˆgf] klxrfg b]vfPsf] x'g;S5 .  

eflifs cfwf/df x]bf{ klxnf] g]kfnL dft[eflif -!!*@^(%#_ 5 eg] To;kl5 d}lynL -#)(@%#)_, 
ef]hk'/L -!%*$(*%_, yf¿ -!%@(*&%_, tfdfª -!#%##!!_, g]jf/ -*$^%%&_, alHhsf -
&(#$!^_, du/ -&**%#)_, 8f]6]nL -&*&*@&_, pb"{ -^(!%$^_ /x]sf 5g\ . ;a}eGbf sd dft[ 
efiffx¿df qmdzM c/aL -*_, :k]lg; -!^_, /l;og -!&_, k|m]Gr -#$_, u8jfnL -#*_, aGsl/of -
^(_, dfnkf08] -@$&_, ;'/]n -@*&_, kmfFUb'jfnL -@()_ / w'n]nL -#$&_ x'g\ . g]kfndf !)) eGbf 
sd dft[efiff ePsf] ;d"x !% 5 .  

To:t} wfld{s cfwf/af6 ljZn]if0f ug]{ xf] eg] !! wfld{s ;d"x b]lvPsf 5g\ h;df klxnf] lxGb" 
wd{ -*!=# k|ltzt_ b]lvPsf] 5 . To;kl5 cGo wdf{jnDjLx¿ qmdzM a'l4i6 -(_, O:nfd -$=$_, 
ls/ft -#_, O;fO -!=$_, k|s[lt -)=%_, jf]g -!#))^ hgf_, h}g -#@!$ hgf_, jxfO -!@*# hgf_, 
l;v -^)( hgf_ / klxrfg gePsf -)=@ k|ltzt_ jf ^!%*! hgf 5g\ . kl5Nnf] hgu0ffgfdf 
tfKh'/] / u/fp6] wd{ klxrfgdf b]lvPgg\ .  

hg;+Vof / cfly{s ;fdflhs l:ylt  

ef}uf]lns, If]qLo / hftLut ¿kdf x]bf{ cfly{s ;fdflhs ;]jf / cj;/ pkof]udf leGgtf 
kfOG5 . xfn} ul/Psf]cWoog cg';f/ t/fOsf sfo:yx¿ cfly{s ;fdflhs cj;/ pkof]usf] 
b[li6df cl3 5g\ eg] t/fO{ s} blntx¿ ;j}eGbf kl5 5g\ . ;/;kmfO ;]jf pkof]usf b[li6df 
ysfnLx¿ cl3 5g\ eg] t/fO[ blnt kl5 5g\ . To:t} z}lIfs l:yltsf t'ngf ubf{ klg blnt 
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tyf dWokxf8L ljsf; If]q hftLut Pjd\ If]qLo cfwf/df kl5 5g\ . sfo{y, a|fXd0f, g]jf/, 
ysfnL, z]kf{x¿ cfo, lzIff, cj;/ pkof]u / ;du| hLjg:t/df dfly 5g\ .  

hg;+Vof / ljsf; 

hg;+Vofsf] Jojl:yt u0fgf / clen]v /fVg'sf] sf/0f ljsf; / gLlt lgdf{0fdf hg;+VofnfO{ 
;+jf]wg ug{sf nflu xf] . hg;+Vofsf] ljt/0f tyf ;+/rgf :j¿kn] k|fs[lts ;|f]t ;fwgsf] bf]xg 
/ /fli6o ;fwgsf] ljlgof]hgnfO{ k|efj kfb{5 . ;x/Ls/0f, ;fdflhs ;'/Iff, cfwf/e"t ;]jfsf] 
ljt/0f h:tf kIfnfO{ ;d]t k|efj kfb{5 . g]kfndf ;x/L If]qsf] hg;+Vof a[l4 x'b}5 eGg'sf] cy{ 
Toxf ;]jf ;'ljwfsf] dfu a9\b}5 eGg' klg xf] . pkTosf, ;x/ tyf t/fO{df hg;+Vofsf] rfk 
a9\g'sf] cy{ ;|f]t ;fwgsf] ;Gt'lnt ljt/0f / pkof]udf r'gf}tL cfpg' xf] .  

g]kfnsf] hg;+Vofsf] :j¿k kxf8af6 t/fO{ tyf ufpaf6 ;x/tkm{ tLa| ¿kdf ultzLn b]lvPsf] 
5 . o;n] kxf8 tyf u|fdL0f Onfsfdf cfwf/e"t ;fdflhs ;]jfsf] k|efjsfl/tfsf] Joj:yftkm{ 
;+s]t u/]sf] 5 . oftfoft k"jf{wf/, ljBfno, vfg]kfgL, ;~rf/, ljh'nL, l;rfO, ahf/ Joj:yf 
h:tf ljifodf /0fgLlts ;f]r /fVg'kg]{ cfjZostf b]vfPsf] 5 . To:t} sf7df8f}+ pkTosf tyf 
cGo ;x/x¿df cfslif{t hgzlQmnfO{ Go"gtd ;x/L cfwf/e"t ;]jfx¿sf] of]hgfa4 Joj:yfkg 
dfu u/]sf] 5 . g]kfnsf] hg;+Vpfsf] jt{dfg ljt/0fn] ef}uf]lns tyf If]qLo ;Gt'ng tkm{ 
of]hgfj4 ljsf; ug'{kg]{ cfjZostf b]vfPsf] 5 . h;nfO{ ;+jf]wg ug{ k'iknfn nf]sdfu{ / 
;xfsdfu{x¿ hf]l8Psf bz :yfgdf 7"nf ;x/x¿ ljsf; ug{ k"jf{wf/ ;+/rgf ul/b}5 .  

hg;+Vofsf] ljt/0f / k|j[lQn] vfg]kfgLsf ;|f]t ;+/If0f, v'nf If]q Joj:yf / agh+un ;+/If0f, 
lzIffno, :jf:Yo / ;'/Iff nufotsf cfwf/e"t ;]jf ;+/rgfsf] k'gjf]{wsf] dfu ub{5 . oL 
ljifodf /fi6/fHox¿sf] Wofgfs[i7 ug{ /fi6 ;+3n] ;g\ !(($ df hg;+Vof / ljsf; ;DaGwL 
cGt/fli6o ;Dd]ng u/L sfo{of]hgf g} kfl/t u/]sf] lyof] . o;n] ljsf; / hg;+Vof ljsf;sf] 
/0fgLltaLrsf] PsLs/0fsf] cfjZostf cf}NofPsf] lyof] .  

;x/Ls/0f, hg;+Vof / ljsf;  

;x/ cfly{s a[l4sf Ol~hg x'g\ . ;x/x¿ ;]jf, ;'ljwf, ;'/Iff / cj;/sf] s]Gb| x'g\ . ;x/df /xg] 
oL ljz]iftfx¿sf cfwf/df g} ;x/x¿ ufpb]lv leGg x'G5g\ . ;x/L cfsif{0f a9\g'sf kl5 klg 
log} tŒjx¿ /x]sf x'G5g\ . ;x/df /xg] log} s'/fx¿n] g} ljsf; ultljlw / hg;fª\lVos 
;+/rgfnfO{ ultzLn agfPsf] x'G5 . ;x/ ;+:s[lt / ;Eotfsf] w/f]x/ klg xf] . ljljw vfn] 
ljrf/, ;+:s[lt, wd{ / efiffnfO{ ;x/n] cfkm"df pGgog ub{5 . To;}n] ;dfj]zL ;dfh lgdf{0fdf 
;x/x¿n] /0fgLlts e"ldsf lgjf{x ub}{ cfPsf x'G5g\ . g]kfnsf ;x/x¿ klg oL ljz]iftf / 
k|lqmofaf6 ckjfb 5}gg\ . t/ g]kfnsf ;x/x¿n] s]xL uDeL/ r'gf}tLx¿ ;fdgf ul//x]sf 5g\, 
h;n] ;x/nfO{ Jojl:yt agfpg lbgk|ltlbg hl6ntf yKb} nu]sf] 5 . oL r'gf}tLsf s]xL 
cfofdx¿nfO{ oxf ;fª\s]lts ¿kdf k|:t't ul/G5 .  

s_ ;x/L k"jf{wf/ / ;]jf ;+/rgf  

;x/sf jfl;Gbfn] ufpsf t'ngfdf ;xh, ;'ne / cfw'lgs ;]jf ;'ljwfsf] ck]Iff ub{5g\ . 
h;nfO{ xfdL ;x/L ;]jf eGg] ub{5f} . ufpsf t'ngfdf 3gf tyf PsLs[t j;f]jf; x'g] ePsfn] 
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klg Ps} :yfgdf w]/} k|sf/sf ;]jfx¿ pknJw u/fpg' kg]{ ;x/sf] bfloTj /xG5 . ;x/L ;]jf 
cGtu{t ;fdfGotM ;8s oftfoft, 9n, ljh'nL, vfg]kfgL / ;/;kmfO, v'nf If]q, ;ef tyf 
dgf]/~hg :yn, ljBfno, ;~rf/, ;'/Iff, c:ktfn h:tf ;]jfx¿ kg]{ ePtf klg ;x/sf] :t/ / 
k|s[ltn] leGg vfn] ;]jfsf] dfu klg ug{ ;Qm5 . h:tf] ls wfld{s dxTjsf ;x/x¿n] Ps 
k|sf/sf] ;]jfsf] dfu ub{5 eg] cf}Bf]lus ;x/n] cs}{ k|sf/sf] . To;}n] ;x/L ;]jfnfO{ ;fdfGo 
cfw/e"t ;x/L ;]jf / ljlzi6 ;x/L ;]jfsf ¿kdf juL{s/0f ug{ ;lsG5 .  

g]kfnsf ;x/x¿df ;fdfGo ;x/L ;]jf pknJw u/fpg] k"jf{wf/ ;+/rgfsf] ljsf; kof{Kt dfqfdf 
x'g ;s]sf] 5}g . Go"gtd k"jf{wf/ ;+/rgf ljsf; gul/sg ;x/ agfpg' xF'b}g . t/ g]kfndf 
…:jrflnt bjfjÚ sf ¿kdf j:tL ljsf; x'g] / ToxL j:tL ;x/ sxlng] k|j[lQdf b]lvPsf 5g\ . 
h;n] ubf{ ;x/sf cfwf/e"t rl/qx¿ ;x/df gb]lvPsf dfq xf]Ogg\ ls ;x/sf] df}lns ;'Gb/tf 
/ :j¿k klg ljlu|Psf] 5 . ;x/n] wfGg} g;Sg] u/L dfgj j:tL lj:tf/ ePsf] 5 . cfwf/e"t 
;x/L ;]jfsf cefjdf ;x/sf] hghLjg hf]lvddf kb}{ uPsf] 5 . b'O{ bzs cl3;Dd sf7df8f}{ 
;x/n] vfg]kfgL, oftfoft, ljh'nL / ;/;kmfO ;]jf d'l:snn] pknJw u/fpg ;SYof] . ToxL 
k"jf{wf/ ;+/rgfleq rf/ bf]Jj/ hg;ª\Vof ylkPsf] 5 . ljz]iftM bzjif]{ åGåsf ;dob]lv ;'/lIft 
jf;:yfgsf vf]hLdf d'n'ssf ljleGg efuaf6 dflg;x¿ cf]Ol/P . kl/0ffdtM ;x/L h6Lntf 
ylkb} uPsf] 5 . j}b]lzs /f]huf/L / /fhgLlts 36gfqmdn] klg sf7df8f}{df hg3gTj ylkPsf] 
5 . sf7df8f}{ dfq xf]Og, of] k|d'v k|ltlglw kfq dfq xf] . cGo ;x/x¿sf] l:ylt klg o:t} 5 . 
of] r'gf}tLnfO{ ;+jf]wg ug]{ pRr Ifdtfsf] dfu ;x/L If]qn] ul//x]sf] 5 . lsgsL …elh{g ;x/Ú 
nfO{ Jojl:yt ug{ hlt ;lhnf] 5, xfd|f ;x/nfO{ Jojl:yt agfpg emg} uf¥xf] 5 . Toxf sfg"gL, 
Jofjxfl/s / dfgjLo ;d:ofx¿ h]lnPsf 5g\ .  

;fdfGo ;x/L ;]jf ;+/rgf lj:tf/ kl5 s'g} klg ;x/n] cfkm\gf] klxrfg sfod /fVg ljlzi7 
;]jf ;+/rgfsf] dfu ub{5 . h:tf] ls kf]v/fn] ko{6g ;]jf, hgsk'/n] wfld{s ;]jf, kf6g / 
eQmk'/n] k'/ftflTjs ;]jf cflb . ;j} ;x/ :jR5 x'g'k5{, t/ ko{6gsf] dg lhTg kf]v/f h:tf 
ko{6sLo ;x/x¿df xf]6]n Joj;fo, j}+s, oftfoft, ;f:s[lts lqmofsnfk, ;fxl;s v]n, e/kbf]{ 
;'/Iff, ;~rf/ cflb ;]jfsf] dfu x'g] ub{5 . hgsk'/ h:tf wfld{s ;x/df d7–dlGb/, km"njf/L, 
:gfg3/, wd{zfnf, ehg–sLt{g h:tf ;+/rgf cfjZos x'g;S5 . t/ g]kfnsf ;x/x¿ ;fdfGo 
;x/L ;]jf klg pknJw u/fpg g;Sg] cJojl:yt hgrfkdf km:b} uPsf 5g\ .  

v_ gLltut cj:yf  

;x/sf cfkm\g} dfkb08x¿ x'G5g\ . 3/, j:tL, /xg;xg, ;j}sf cfcfkm\g} gD;{ / :6f088\{; 
x'G5g\, h;nfO{ Jojl:yt ¿kdf cjnDjg gul/sg ;x/ ;x/sf ¿kdf /xg ;Qm}g . jf:tjdf 
;x/ eg]s} hghLjgnfO{ ;';f+:s[t / cfw'lgs agfpg] d"No dfGotfsf] k|0ffnLa4 cjnDjg xf] . 
o; cfofdaf6 g]kfnsf ;x/x¿ slt Jojl:yt eP t < klxnf] s'/f g]kfndf ;x/ eg]/ 
/fhg}lts ¿kdf ;Ldfj4 ul/Psf] j:tL xf] . g]kfndf ;x/ eg]/ /fhg}lts ¿kdf 3f]if0ff 
ul/Psf %* gu/fkflnsfnfO{ lng] ul/Psf] 5 . o;y{ xfd|f] rng ;x/L k"jf{wf/ ljsf;ljgf 
/fhg}lts ;x/ agfpg s]Gb|Lt 5 . ;x/ 3f]if0ff ug]{ dfkb08 5}g . sfg"gn] eg]sf ;Lldt 
dfkb08nfO{ klg /fhg}lts ;xhtfsf cfwf/df ldnfpg] ul/G5 . k|fljlws ¿kdf x]l/b}g . h:tf] 
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ls cfgGbjg -zª\s/gu/_ nfO{ gu/kflnsf agfOb}g, t/ tf}lnxjf / sn}ofnfO{ w]/} cl3 g} 
gu/kflnsfsf] bhf{ lbO;lsof] . gu/fkflnsf ag]sf a:tLx¿n] ljsf;sf Go"gtd k"jf{wf/x¿ 
ljsf; ug{ TolQs} ;Qm}gg\ t/ ;x/jf;Lx¿sf] cfsif{0f / ck]Iff eg] ylkb} hfg] ub{5 .  

;x/L gLlt PsLs[t x'g'kb{5 . dfkb08 3f]if0ff ug]{, To;sf] sfof{Gjog ug]{, lgodg ug]{, ljQ 
Joj:yfkg ug]{ nufotsf sfo{x¿sf] PsLs[t cfwf/ x'g'kb{5 . lzIff ;DaGwL sfd lzIff 
dGqfnon], 9n / vfg]kfgL ;DaGwL sfd ;x/L ljsf; dGqfno / ;8s ;DaGwL sfd ef}lts 
k"jf{wf/ dGqfnon], ;x/L dfkb08 lgwf{/0f gu/ ljsf; ;ldlt / To;sf] sfof{Gjog 
gu/kflnsfx¿n] ;Dkfbg ubf{ cfcfkm\g} cfu|x / ;xhtfsf] l;4fGtnfO{ ckgfOPsf] 5 . ;x/L 
;'zf;gsf] g]t[Tj eg] ;ª\3Lo dfldnf tyf :yfgLo ljsf; dGqfnon] lnPsf] 5 . ;j} lgsfoaf6 
x'g] sfdsf] PsLs[t ;dLIff k|0ffnL klg Jojl:yt 5}g . 5l/Psf gLlt, sfo{qmd, 5l/Psf ;|f]t / 
sdhf]/ Ifdtf Pjd\ cf}krfl/s sfo{k|0ffnLn] ;x/x¿ s'¿k aGg]tkm{ cled'v 5g\ .  

u_ Joj:yfkg Ifdtf  

;x/L ljsf;sf ;Gbe{df w]/} lgsfox¿ s'g} g s'g} sfd u/]sf] bfjL ub}{ cfPsf 5g\ . ;/sf/L 
ljefusf txut ;+/rgf / zfvfx¿, u}/;/sf/L If]qsf lgsfox¿, cGt/fli6o lgsfox¿, 
;fd'bflos ;+3 ;+:yf / lghL If]qsf Joj;foLx¿n] cfcfkm\g} Ifdtf / sfo{cfwf/df ;x/L ljsf; 
Joj:yfkgdf of]ubfg lbO/x]sf 5g\ . jf:tjdf ;x/L Joj:yfkgsf] s]Gb|ljGb'df gu/kflnsf 
/xG5 . /, o;sf] k|zf;lgs Ifdtf / /fhg}lts g]t[Tj hlt ;Ifd / lqmofzLn 5, To;}sf] 
cfwf/df ;x/ Jojl:yt x'g] ub{5 . g]kfnsf gu/kflnsfx¿ of]hgfa4 sfo{qmd Joj:yfkgdf 
dfq xf]Og, ;fdfGo ;]jf Joj:yfkgdf klg lgs} sdhf]/ b]lvPsf 5g\ . nfdf] ;dob]lv 
/fhg}lts g]t[Tjsf] cefj 5 . /fhg}lts g]t[Tj /xFbf klg gu/kflnsfx¿n] ;x/L dfkb08 / 
gLltsf] g]t[Tj k|efjsf/L ¿kdf kfPgg\ . s]xL gu/fkflnsfx¿sf] g]t[Tjn] cfkm\gf sfo{cjlwdf 
s]xL /fd|f sfdsf] z'¿jft u/]sf] pbfx/0f ge]l6Psf] xf]Og . t/ To;nfO{ kl5 cfpg] g]t[Tjn] 
;+:yfut ug{ ;s]g . hg cfGbf]ng efu ! kl5sf] lgjf{lrt w/fg, kf]v/f, e/tk'/, x]6f}8f, 
w'lnv]n / bfªsf d]o/x¿n] s]xL /fd|f sfdx¿sf] z'¿jft u/]sf lyP . t/ oL sfdn] kl5Nnf 
lbgdf lg/Gt/tf kfPgg\ . clxn] gu/kflnsf Joj:yfkgsf] bogLo l:ylt b]lvPsf] 5 . Toxf 
/x]sf] cgf}krfl/s /fhg}lts k|ltlglwTj / cf}krfl/s lhDd]jf/L lgjf{x ug]{ sd{rf/LtGqn] ;x/L 
;'zf;gsf] k|Tofe"lt lbg ;Ifd 5}gg\ . gu/kflnsf leq :yfgLo sd{rf/LtGqsf] jf]njfnf 
Joj:yfkgsf] csf]{ ;d:of xf] . hf] of]Uotfd'vL / sfo{k|]l/t 5}g . ;Lk / bIftfd"ns klg 5}g . 
hglgjf{lrt kl/ifb gePsfn] cfGtl/s lgoGq0f / hjfkmb]lxtf lgwf{/0f k|lqmof klg cj¿4 5 .  

3_ pbLodfg ;x/x¿ 

g]kfnsf !&@ eGbf a9L ufpx¿ ;x/ aGg] qmddf -pbLodfg ;x/sf ¿kdf_ ultzLn 5g\ . oL 
ufp÷cfly{s s]Gb|x¿ ;x/ / cf}Bf]lus If]q;Fu cGt/;DaGw sfod ug{ klg pBt 5g\ . oL 
j:tLx¿ clxn] Jojl:yt ;x/L ljsf; of]hgfsf kvf{Odf 5g\ . ;x/nfO{ cfjZos x'g] ef}lts 
;+/rgf tyf ;fdflhs ;]jfx¿sf] of]hgfj4 k|f¿k tof/ ug{ ;s]df oL pbLodfg ;x/x¿n] 
eljiodf jf:tljs ;x/sf] Zj¿k lbg] lglZrt 5 . ;x/L of]hgf agfpg] pko'Qm ;do klg oxL 
xf] . lju|g'eGbf cl3 g} k"j{lqmofzLntf b]vfpg ;lsPdf dfq pbLodfg ;x/x¿ s'¿k x'gaf6 



  

38 jftfj/0f ljefu 

 

hf]luG5g\, ;x/L lgsfo klg kl5 ;x/L ;]jf Joj:yfkg ug{ ;Ifd x'G5 / Toxf ;j{;fwf/0fx¿ 
;x/jf;L x'g'sf] uj{ ug{ ;Qm5g\ . oL Onfsfx¿nfO{ clxn]sf sf7df8f}+ / g]kfnu~hsf] 
xljutdf k'Ug glbg ;x/L lgsfox¿sf] ;lqmotfdf clxn] g} cfwf/ v8f ug'{ h¿/L 5 . xf] 
;j}nfO{ yfxf 5, kmf]x/d}nf Joj:yfkgsf] ;d:of ;x/;Fu hf]l8P/ cfpg] ;j}eGbf 7"nf] r'gf}tL xf] 
. w'jf, d}nf] / k|b"if0f ;x/sf] lgolt xf] . ljleGg ;+:s[lt / cfgLafgLsf dflg;x¿ /xg] ePsfn] 
;x/L cg'zf;g sfod u/fpg] ;d:of klg ;x/;Fu hf]l8P/ cfpg] ub{5 . t/ clxn] oL If]qdf 
;fdfGo k|zf;lgs sfo{;Dkfbg afx]s vf;} Wofg lbOPsf] kfOb}g . ufp ljsf; ;ldltsf] 
;lrjsf] g]t[Tjn] vf;} sfd ug{ klg ;Sb}g . cGo ;x/L kfqx¿ :yfgLo ;d:of / ;/f]sf/k|lt 
Tolt ;+j]bgzLn klg b]lvPsf 5}gg\ . /fhg}lts tj/af6 u7g x'g] gu/ ljsf; ;ldltn] 
/fhg}lts ;|f]t kl/rfng ;d]t ug{ ;s]sf 5}gg\ . cGo k|fljlws sfo{x¿df Ifdtf / :jefjn] 
;+jf]wg ug]{ cfzf klg ug{ ;lsb}g . pbLodfg ;x/x¿nfO{ clxn]b]lv g} Jojl:yt ug{ gLlt 
of]hgf / dfkb08 tof/ u/]df dfq oL ;x/x¿n] /fhwfgL tyf 7"nf ;x/sf] ef/ sd u/L 
cfkm"nfO{ cfly{s–;fdflhs ¿kdf ultzLn agfpg ;Sb5g\ . 7"nf ;x/ / ufpsf] ;fem]bf/L 
;DaGw klg :yflkt ug{ ;S5g\ .  

ª_ ljQLo ;|f]t kl/rfng  

;x/ / pbLodfg ;x/nfO{ Jojl:yt ug]{ cfjZos k"jf{wf/ ;+/rgf tyf ;]jf ;'ljwf ljt/0fsf 
nflu cfjZos ;|f]t kl/rfng ug{ gu/kflnsf / pbLodfg ;x/sf ¿kdf lrlgPsf ufp ljsf; 
;dltx¿ lgs} sdhf]/ 5g\ . cf}Bf]lus Jofkfl/s lqmofsnfk / ;]jf Joj;fo hlt lj:tf/ eof], 
;f]xL cg'kftdf cfGtl/s ;|f]t kl/rfng ug{ oL lgsfox¿ ;Ifd x'G5g\ . :yfgLo :jfoQ zf;g 
P]g tyf s]xL If]qut sfg"gn] gu/kflnsf / ufp ljsf; ;ldltx¿nfO{ ;|f]t kl/rfng ug]{ 
clwsf/ lbPsf] 5 . t/ clwsf+z ;x/L lgsfo cfkm"nfO{ sfg"gaf6 ;'lDkPsf] clwsf/ k|of]u ug{ 
;Ifd 5}gg\ . w]/}h;f] gu/kflnsfx¿df cfkm\gf] sfo{If]qleqsf cfly{s lqmofsnfosf] tYofª\sLo 
cfwf/ klg 5}g . ;fy} oL lgsfoleqsf] cfly{s ;'zf;gsf cefjsf sf/0f gful/sx¿sf] ljZjf; 
lhTg oL lgsfox¿ ;Ifd 5}gg\ . oL lgsfox¿n] hlt a9L ;]jf ;'ljwf lbof], ;f]sf] cg'kftdf 
;]jf z'Ns nufotsf /fh:j p7fpg] cfwf/ v8f x'g] ePsfn] k|f/lDes nufgL ug{ g;Sbf klg 
;|f]t kl/rfngdf sdhf]/ b]lvPsf 5g\ . w]/}h;f] gu/kflnsfx¿ cfkm\gf] cfDbfgLsf] clwsf+z 
lx:;f ;fnj;fnL sfo{ -rfn" k|s[ltsf sfd_ df vr{ ul//x]sf 5g\ . hjls s'g} klg 
gu/kflnsfsf] rfn" / k"hLut vr{sf] cg'kft #)M&) ;Dd x'Fbf dfq ljsf; lgdf{0f / ;]jf 
;+/rgfdf /sd ljlgof]hg ug{ ;Qm5g\ . o;y{ gu/kflnsfx¿sf] sdhf]/ cfly{s Ifdtfdf 
;fdfGo k|zf;lgs sfo{lt/ s]Gb|Lt x'b} uPsf 5g\ .  

gu/kflnsf / cGo :yfgLo lgsfosf] cfly{s ;|f]tsf] csf]{ cfwf/ eg]sf] s]Gb|Lo ;/sf/sf] 
cg'bfg / ljQLo ;+:yfx¿sf] ;xof]u xf] . b'O{ bzs cl3 r'ª\uLs/ vf/]h ePkl5 g]kfn ;/sf/n] 
e+;f/ ljGb"df p7fPsf] ;]jf z'Nsaf6 gu/fkflnsfx¿nfO{ Psd'i6 cfly{s cg'bfg lbb} cfPsf] 5 
eg] s]xL ;zt{ cg'bfg klg pknJw u/fpg] ub{5 . cg'bfg zt{df cfjl4t x'bf 
gu/kflnsfx¿sf] k|efjsfl/tf a9\b5 . a9]sf] k|efjsfl/tfn] ;fwg kl/rfngsf nflu yk 
;fdYo{ ljsf; ub{5 . t/ sdhf]/ Ifdtfsf gu/kflnsfx¿ o; dfGotfdf lqmofzLn 5}gg\ . 
gu/kflnsf / cGo ;x/L If]qdf nufgL ug]{ ljQLo ;+:yfx¿ klg ljsf; e};s]sf 5}gg\ .  
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@% jif{cl3 :yflkt gu/ ljsf; sf]ifn] k|fljlws ;xfotf cg'bfg / sfo{qmd C0f ug]{ e"ldsf 
lgjf{x ub}{ cfPsf] 5 . g]kfnsf] ;Gbe{df of] g} Psdfq ;x/L ljQLo lgsfo xf] . sf]ifaf6 C0f 
tyf cg'bfg k|fKt ug{ klg Ifdtf / ;fdYo{ cfjZos x'g cfp5 . sf]if ljQLo lgsfo ePsfn] 
p;n] nufgL u/]sf] sf]ifsf] pTkfbgzLn pkof]u gePdf sf]ifn] ;xof]u ug{ ;Qm}g . t/ sf]ifn] 
@% jif{b]lv gu/kflnsfx¿sf] cfly{s Pjd\ k|fljlws Ifdtf lj:tf/df ;fem]bf/L ul//x]sf] 5 . 
;fy} ;/sf/ gu/kflnsf / pkef]QmfaLr ;fe]mbf/L ;"qsf] sfd ;d]t ul//x]sf] 5 . Tolt dfq 
xf]Og, ax'/fli6«o ljQLo ;+:yf / gu/kflnsfaLrsf] dWo:ystf{ agL ;x/L k"jf{wf/ Joj:yfkgdf 
;xhLs/0f ul//x]sf] 5 . t/ of] ck]lIft ¿kdf eg] x'g ;s]sf] 5}g . csf]{tkm{ sf]ifaf6 ePsf] 
nufgLsf] hf]lvd a9\b}5 .  

;x/L ;]jf Joj:yfkgsf nflu cfjZos k"jf{wf/ ;+/rgfsf nflu ljQ kl/rfng ug]{ csf]{ dfWod 
lghL ;fj{hlgs ;fem]bf/L xf] . c9fO{ bzs cufl8 o"lg;]kmsf] ;xof]udf …;x/L cfwf/e"t ;]jfÚ 
sfo{qmd cGtu{t gu/kflnsf gful/s ;/sf/aLr nfut ;fem]bf/L sfo{qmdx¿ ;~rfng ePsf 
lyP . w/fg, e/tk'/ h:tf gu/kflnsfn] pNn]Vo sfo{;Dkfbg klg u/]sf lyPgg\ . o; 
cjwf/0ffnfO{ ;j} gu/kflnsfdf nfu" ug{ ;/sf/n] ;fj{hlgs lghL ;fem]bf/L gLlt hf/L u¥of] 
eg] @)^# df k"jf{wf/ ;+/rgfdf lghL nufgL ;DaGwL P]g klg hf/L u¥of] . ;x/L k"jf{wf/ ;]jf, 
Jofkfl/s–dgf]/~hg lqmofsnfk lj:tf/ ug{ P]gn] dxTjk"0f{ e"ldsf lgjf{x ug]{ ck]Iff ul/Psf] 
lyof] . t/ g]kfndf b]vfpg nfos ;fem]bf/Lsf lqmofsnfkx¿ sfof{Gjog ug{ lghL pBdL / 
Jofkfl/s 3/fgfx¿ pT;flxt b]lvPgg\ . o;f] x'g'df efoljln6L kmlG8ª Uofksf ljifodf :ki6tf 
g/xg' k|d'v sf/0f b]lvPsf] 5 . ;fy} sltko Jofjxfl/s sf/0faf6 klg nufgLd}qL jftfj/0f 
gb]lvPsfn] cfly{s k|ltkmnsf] If]q x'bfx'b} klg ;x/L ;]jf ;+/rgfdf pBdLx¿ xlRsPsf 5g\ . 
;du| ;'zf;gsf] kIf ;jn ge} ;fem]bf/Lsf sfo{qmd k|efjsf/L b]lvg] ;+efjgf 5}g .  

r_ bL3{sfnLg b[li6sf]0f  

;x/Ls/0fsf] k|lqmofnfO{ Jojl:yt ug{ bL3{sfnLg b[li6sf]0fsf] vfsf cfjZos 5 . t/ g]kfndf 
o; k|sf/sf] /0fgLlts b[li6sf]0f tkm{ ljrf/ ul/Psf] 5}g . hlxn] ljdf/L, ToxLj]nf pkrf/sf] 
k|j[lQn] ;x/L Joj:yfkgnfO{ tby{ agfPsf] 5 . kl/0ffdtM g]kfnsf ;x/x¿ Joj:yfkgof]Uo aGg 
5fl8;s] . ;x/L ljsf;sf] g]t[Tj lng] s]Gb|Lo lgsfon] ;x/sf] k|j[lQ, cfjZos ;]jf, hg;flVos 
;+/rgf ;d]tsf] ljZn]if0f u/]/ s'g ;x/df s] s:tf ;]jf slxn] s;/L lj:tf/ ug'{ cfjZos 5 
eGg] lgisif{ lgsfn] cfjlws of]hgf Pjd\ jflif{s ljsf; sfo{qmd To;} cg'¿k th'{df ug'{ 
cfjZos 5 .  

t¥]xf} of]hgfn] ;g\ @)@@ ;Dddf g]kfnnfO{ cltsd ljsl;t d'n'saf6 ljsf;zLn d'n'sdf 
:t/f]Gglt ug]{ bL3{sfnLg ;f]r /fv]sf] 5 / o;} cg'¿ksf ljsf; /0fgLlt klg th'{df ul//x]sf] 
5 . ;x/ cfly{s a[l4 / /f]huf/Lsf s]Gb| x'g\ . g]kfnsf] ;du| cf}Bf]lus j:t' tyf ;]jf 
pTkfbgdf ^ j6f ;x/n] *) k|ltzteGbf a9L of]ubfg lbO{ /x]sf 5g\ . ;dfj]zL / km/flsnf] 
cfly{s a[l4sf] nIo xfl;n ug{ klg ;x/L ljsf;sf] b[li6sf]0f of]hgf To;} cg'¿k aGg' kb{5 . 
rfn" t]¥xf} of]hgfdf ;x/Ls/0fnfO{ ef}lts of]hgfsf] dfWodaf6 Jojl:yt u/L u|fdL0f If]q;Fusf] 
cGt;{DaGw ;'b[9 ub}{ /fli6«o cy{tGqdf ;3fpg] ;f]rsf ;fy p2]Zo tyf /0fgLltx¿ th'{df 
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ul/Psf 5g\ . of] ;f]r cg'¿k sfo{qmdx¿ sfof{Gjog ePdf dfq ;x/Ls/0fsf] k|lqmofnfO{ 
of]hgfj4 ug{ ;lsG5 .  

5_ ;x/L ljsf; / !% kl5sf] Ph]08f  

cGt/fli6«o ¿kdf :yflkt ;x;|fJbL ljsf; nIosf] ;dofjlw cjsf] tLg jif{kl5 ;lsb} 5 . t/ 
cGt/fli6«o ¿kdf ljsf;sf nIo :yfkgf ug]{ / To;sf nflu ;fem]bf/L ug]{ k|lqmofnfO{ eg] 
lg/Gt/tf lbg] d~rsf ¿kdf ;+o'Qm /fi6« ;+3 k|oTgzLn 5 . ;g\ @)!% kl5sf ljsf; d'2fnfO{ 
cGt/fli6«o ¿kdf s;/L ;+jf]wg ug]{ ljifodf jx; / 5nkmn e}/x]sf] 5 . o;sf] d:of}bf vfsf 
tof/ kfg{ ;+o'Qm /fi6«;+3åf/f ul7t ;'lznf] jfªjfª, Pn]g hf];]km l;/flnkm / 8]le8 qm]dlngsf] 
pRr:t/Lo sfo{bnn] dxf;lrj jgsL d"g ;dIf a'emfPsf] 5 . h;n] lbuf] ljsf;dfkm{t 
cfly{s–;fdflhs ¿kfGt/0f / ul/aL lgd"{ngsf] ljZj;fem]bf/Lsf] ;g\ @)#) ;Ddsf] gof 
dfu{lrq k|:t't u/]sf] 5 . ;x/Ls/0fsf] k|j[lQ lbgfg'lbg a9\b} hfg] qmddf /x]sf]n] pQm 
cjlwkl5 ufpdf eGbf ;x/df a:g] dflg; a9\g], hg;fª\lVos ;+/rgf kl/jt{g x'g] / 
;x/x¿df ;|f]t ;fwgsf] k|of]u cJojl:yt x'g] t/ ;x/L cfwf/e"t ;]jf k|bfg ug{ ;lsg] cj:yf 
emg} h6Ln x'g] b]lvPsf] 5 . g]kfn klg o;af6 ckjfb /xg ;Qm}g . g]kfndf klg ljsf; 
lgdf{0fsf ;+/rgf jl/k/L a:tL lj:tf/ x'g] / tLg} a:tLn] sfnfGt/df ;x/sf] :j¿k wf/0f ug]{ 
ePsfn] clxn]b]lv g} :yfgLo, /fli6«o / cGt/fli6«o txdf ;xsfo{ ug{kl5 kg'{ x'b}g . clxn] 
5nkmnsf] qmddf /x]sf] jfªjfª–l;/flnkm–qm]dlng k|ltj]bgnfO{ sfo{of]hgfsf] ¿k lbg' cl3 g} 
;x/sf] d'2f / o;nfO{ ;+jf]wg ug{ cfjZos ;|f]tsf] ljZj;fem]bf/Lsf] ;'lglZrttfsf nflu xfd|f] 
ljsf; s'6gLlt s]Gb|Lt x'g' kb{5 . /fli6«o / :yfgLo txaf6 ;x/nfO{ Jojl:yt ug{ xDd] kg]{ 
b]lvG5 .  

h_ hnjfo' kl/jt{g / ;x/L Joj:yfkg  

o; ztfJbLsf] ;j}eGbf 7"nf] r'gf}tL hnjfo' kl/jt{gaf6 ;x/L Joj:yfkg klg ckjfb 5}g . 
hyfefjL ¿kdf lj:tfl/t dfgjLo lqmofsnfk, cGwfw'Gb ul/Psf] ;|f]t ;fwgsf] bf]xgn] sfj{g / 
sfj{ghGo kbfy{sf] pT;h{gn] ;x/L hLjgnfO{ yk hf]lvdk"0f{ agfpb} nu]sf] 5 . pT;lh{t 
sfj{gsf] lj;{hg k|lqmof ;Gt'lnt ¿kdf gxF'bf jftfj/0f k|b"if0f dfq xf]Og, k|fs[lts ;|f]tsf] 
ljgf; x'g], hnfwf/ ;'Sg], :jf:Yo ;d:of a9\g], vfB ;'/Iff 36\g], tfkdfg a9\g] / o;n] hLjg 
;xoftk|0ffnLnfO{ c;Gt'lnt agfpb} nu]sf] 5 . sf7df8f}+s} pbfx/0f lbg] xf] eg] k|ltjif{ tftf 
lbgx¿ a9\b} uPsf 5g\, dg;'gL jiff{sf] k|j[lQ kl/jt{g x'b} uPsf] 5, xflgsf/s ls6f0f'x¿ 
a9\b}5g\, t/ sltko h}ljs k|hftL ljgf; ePsf 5g\, k/Dk/fut 9'ª\u] wf/f / Ogf/x¿ ;'s]sf 
5g\ . kl/0ffdtM cfly{s a[l4sf s]Gb|sf ¿kdf /x]sf ;x/x¿ phf8 aGg] vt/f a9]sf] 5 .  

hnjfo' kl/jt{g ;DaGwL /fi6«;+3Lo vfsf dxf;lGw / o; cGtu{t k|To]s jif{ x'g] u/]sf] hnjfo' 
jftf{df lbuf] ;x/sf] d'2fn] sfo{;"rL kfPsf] 5 . o; ;+j]bgzLntfnfO{ k|fyldstfdf /fv]/ g} 
w]/}h;f] d'n'sx¿n] Go"g sfj{g pT;h{g ljsf; /0fgLlt th'{df ul//x]sf 5g\ . o;n] ;x/L 
ljsf; of]hgfnfO{ hnjfo'd}qL agfpg] /0fgLlts cfwf/ lbG5 . g]kfnn] klg rfn" t]¥xf}+ 
of]hgfaf6 xl/t cy{tGqsf] cjwf/0ff cjnDjg u/]sf] 5 eg] jftfjf/0f dGqfno / /fli6«o 
of]hgf cfof]usf] cu'jfO{df Go"g sfj{g pT;h{g /0fgLlt th'{df e}/x]sf] 5 . o;n] phf{ bIftf, 
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k|b"if0f lgoGq0f, k|fs[lts ;|f]t ;+/If0f, :jR5 ljsf; ;+oGq cjnDjg, gjLg k|ljlw / vf]h 
cg';GwfgnfO{ k|d'vtf lbg]5 . t/ g]kfn h:tf sdhf]/ cfly{s tyf k|fljlws Ifdtf ePsf 
;x/x¿sf] Joj:yfkgdf of] nfut k|efjL gx'g ;S5 . t/ jfWotf, xfdL;+u xfdL ;'/lIft x'g] 
c¿ ljsNk pknJw 5}gg\ . hnjfo' kl/jt{gaf6 cg's"lnt x'g] / hnjfo' kl/jt{gsf sf/s 
dflgPsf xl/tu[x UofF; pT;h{g 36fpg] bf]xf]/f] /0fgLltnfO{ xfd|f ;x/L ljsf; of]hgfdf 
;dflxt ub}{ hfg' xfd|f] cfjZostf / k|ltj4tf klg xf] .  

em_ ;x/L ;+:s[lt / Jojxf/  

;x/ ;Eotf / /fd|f Jojxf/sf] klg s]Gb| xf] . ;x/sf] ck]Iff / cfjZostf ;';f+:s[t / ;Eo 
Jojxf/ xf] . k"jf{wf/ ;+/rgf / 7"nf dxnn] dfq ;x/sf] klxrfg lbb}g . ;jn ;+/rgf / c;n 
Jojxf/ g} jf:tljs ;x/ xf] . ;x/sf] ;Eotf ufpsf] klg cfbz{ -df]8]n_ xf] t/ g]kfnsf 
df]km;nsf ;x/ dfq xf]Og, /fhwfgLsf] Zj¿k klg ;x/L ;+:s[lt ljd'v b]lvPsf] 5 . 
;j{;fwf/0fx¿ ;x/L ;+/rgfsf] cJojl:yt pkfo]u ug{ dfq xf]Og, cltqmd0f ug{ klg pBt 
ePsf 5g\ . ;8sk]6L ahf/ 6x/fx¿af6 cltqmldt 5g\, ;8ssf] aLraf6 dflg; lx8\g' ;fdfGo 
xf] . cflnzf;g dxnaf6 kmf]xd}nf dnd"q hyfefjL kmfNg ;x/jf;L nhfpb}gg\ . ;8saLrdf 
ofq' r9fpg] cf]/fNg] hf]lvdo'Qm sfd oftfoft Joj;foLn] ul//x]sf 5g\ . p5fgfkl5gaf6 ;8s 
b'3{6gf ;fdfGo b]lvPsf] 5 . oL k|ltlglw pbfx/0f dfq x'g\ . o;n] ;x/jf;L clwsf/k|lt ;r]t 
t/ sQ{Jok|lt ljd'v aGb} uPsf] :ki6 b]lvG5 . lgofds lgsfo klg sdhf]/ 5g\ . lgofds 
lgsfosf] ;lqmoftfeGbf klg dgf]j[lQ kl/jt{g cfjZos 5 . o;y{ ;x/L ;+:s[ltsf] 
cled'vLs/0f ;x/sf] ;j}eGbf 7"nf] r'gf}tL ag]sf] 5 . o;nfO{ ;+jf]wg gu/L ul/Psf] s'g} klg 
sfdn] lbuf] ;x/L Joj:yfkgdf ;d:of dfq l;h{gf ub{5 .  
~f_ ;x/L ul/aL  

ul/aL g]kfnsf] ljsf; Joj:yfkgsf] r'gf}tLsf ¿kdf /x]sf] 5 . ;ftf} k~rjifL{o of]hgfdf $( 
k|ltzt g]kfnL ul/aLsf] /]vfd'lgs /xL Go"gtd hLjg ofkgsf cj;/af6 al~rt lyP eg] 
ljleGg k|of;sf afjh'b clxn] of] ;+Vof @#=* df e/]sf] 5 . PSsfO;f} ;tfJbLdf cfOk'Ubf klg 
em08} Ps rf}yfO dflg; Go"gtd hLjg lgjf{xsf] cj/af6 al~rt x'g eg]sf] xfd|f ljsf; 
/0fgLltx¿ c;kmn eP eGg' xf] . ul/aLsf] ljt/0f ljZn]if0f ubf{ u|fdL0f Onfsfsf] t'ngfdf 
;x/df sdL 5 . kxf8L ;x/L If]qdf ul/aL ( k|ltztdfq b]lvG5 eg] t/fO{ ;x/df @@ k|ltzt 
;Dd ul/aLsf /]vf'd'lgsf dflg;x¿ j;f]jf; ub{5g\ . t/ kxf8df j;f]jf; ug]{ ul/aeGbf 
;x/df j;f]jf; ug]{ dflg;x¿sf] cj:yf x/]s b[li6df lgs} si6k|b /x]sf] kfOG5 . cJojl:yt 
;x/df oqtq b]lvg] em'k8k§Ln] ;x/sf] ;'Gb/tf / ;dGoflos ljsf;nfO{ klg luHofpg] ub{5 . 
;x/L ul/jLn] ;du| ;x/nfO{ r'gf}tL lbg] s'/f sf7df8f}+ tyf t/fO{sf ;x/sf] pbfx/0faf6 klg 
cg'ej ug{ ;lsG5 . To;}n] ;x/L ul/aL lgjf/0fsf nflu 5'6\6} /0fgLlt / sfo{qmd cfjZos 5 . 
t/ o;nfO{ ;x/L Joj:yfkgsf] d'2fsf] ¿kdf Tolt x]l/Psf] eg] kfOb}g . 

g]kfndf ;x/Ls/0fsf] qmd lbgfg'lbg a9\b} 5 . ;Lldt ¿kdf lj:tf/ ePsf ;8s tyf ljB't 
;~hfnn] ;x/Ls/0fsf] k|lqmofnfO{ tLj|Q/ kfl//x]sf] 5 . ;x/df tfGg] tyf 3r]6\g] tTjsf sf/0f 
dflg;x¿ cf]Ol/g] qmd a9\bf] 5 . ljk|]if0f cfon] klg lhNnf ;b/ d'sfd / pbLodfg ;x/x¿df 
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hgrfk ylk/x]sf] 5 . t/ cfwf/e"t ;x/L ;]jf ;'ljwf k|bfg ug]{ sfo{nfO{ Jojl:yt ug{ 
;lsPsf] 5}g . ;x/L e"ldsf lgjf{x ug]{ kfqx¿df Ifdtf ljsf;, ;dGjo / ;xsfo{ x'g g;Sbf 
klg ;x/x¿ ;xh, / ;/n ;]jf k|jfxdf sdhf]/ b]lvPsf 5g\ . cfpFbf lbgdf of] r'gf}tL emg} 
ljs/fn x'b} hfg] ;+efjgf 5 . To;}n] ;x/L ljsf;sf ;j} cfofdx¿nfO{ PsLs[t ¿kdf lnP/ 
sfo{ lhDd]jf/Lsf] kl/efiff ug'{ cfjZos 5 . hlt ljnDj Tolt g} hl6ntf b]lvg] ePsfn] klg 
;x/L ljsf;sf] PsLs[t sfo{k|0ffnL zL3|ftLzL3| :yflkt ug'{sf] ljsNk 5}g .  

pk;+xf/  

g]kfnsf] ljsf;df hg;+Vof / jftjf/0fLo b[li6sf]0f hNbfjNbf ljifosf ¿kdf cfPsf 5g\ . 
a;fO ;/fO, ;x/Ls/0f, lj:yfkg, cfGtl/s tyf jfXo ultzLntf ;j}n] lbuf] ljsf;dfly 
r'gf}tL ylk/x]sf 5g\ . o; r'gf}tLnfO{ ;+jf]wg ug]{ pkfo eg]sf] ljsf;k|lt /0fgLlts ;f]r /fVg' 
xf] . g]kfn lbuf] ljsf;sf] kof{Kt ;+efjgf ePsf] d'n's ePsfn] PssLs[t /0fgLlts ;f]r ;fy 
k|fslts ;fwgsf] Joj:yfkg Pjd\ pkof]u ug{ ;lsPdf clQg' kg]{ l:ylt eg] 5}g . t/ o;nfO{ 
k|fl1s nx8sf ¿kdf dfq lnO/xg] xf] eg] xfdL lbuf] ljsf;sf] ;+efjgfaf6 ;d[4 g]kfn 
agfpg] rfxgfdf kl5 kl//xg] 5f} .  

;Gbe{ ;fdu|LM 

! uf]kLgfy d}gfnL, cy{zf:q / jftfj/0fLo cy{zf:q, b}lgs lxdfno 6fOD;, cflZjg !&, 
@)%# .  

@ P] P], ljsf;sf] lbzf / b]zsf] bzf, b}lgs lxdfno 6fOD;, cflZjg !%, @)%# . 

# P], P], /fHo ;~rfngsf cfwf/x¿, -kl/dflh{t t];|f] ;+:s/0f_, ;f]kfg dfl;s, 
 sf7df8f}+, @)&) . 

$ t]¥xf} of]hgf cfwf/ kq, /fli6o of]hgf cfof]usf] ;rjfno, @)&) . 

 
 

 

  
s] tkfO{+ pBf]u–Joj;fo tyf kl/of]hgf ;+rfng ub}{ x'g'x'G5 < Vofn ug'{;\ x} Û 
jftfj/0f ;+/If0f P]g, @)%# / lgodfjnL, @)%$ n] Joj:yf u/]sf] k|f/lDes 
jftfj/0fLo k/LIf0f jf jftfj/0f k|efj d"Nof+sgsf dfkb08k|lt a]va/ t x'g'x'Gg 
lg <  

clwsf/sf] s'/f;“u} st{Josf] klg Vofn u/f}+ . 
jftfj/0f ;+/If0fdf ;xof]u u/f}+ .. 



 

jftfj/0f k'l:tsf, @)&! 43 

 

 ljZjsf] r'gf}tL M hnjfo' kl/jt{g 
/ kof{j/0fLo c;/  

 

 

 

– 8f= bLkf lwtfn * 

;f/;+If]k (ABSTRACT) 

hnjfo' kl/jt{g / kof{j/0fdf o;sf] c;/ cfhsf] ljZjsf] ;a}eGbf 7"nf] ;d:of clg r'gf}tL xf] . 
k[YjLsf] tfkqmd a[l4, jiff{ x'g] ;do, kfgLsf] dfqf / kfgL kg]{ If]q km/s x'Fb} hfg' hnjfo' 
kl/jt{gsf d'Vo c;/x¿ x'g\ . To:t} jg:kltsf ef}uf]lns If]qsf k|hfltx¿df kl/jt{g Nofpg], 
tfkqmdsf lsl;d / xfjfsf] cfb|tfdf ;fdfGotof c;/ ug]{ sfd hnjfo' kl/jt{gn] ub{5 . 
sfa{g8fOcS;fO8 Pp6f o:tf] UofF:f xf] h;n] xl/tu[x c;/nfO{ a9fpFb} n}hfG5 / tfkqmddf a[l4 
NofpF5 . o; UofF;n] xl/of jg:kltx¿df kmf]6f]l;Gy]l;; k|lqmof u/fpg] x'gfn] jfo'd08ndf 
sa{g8fOcS;fO8sf] dfqf a9\bf jg:kltx¿df kmf]6f]l;Gy]l;; k|lqmof a9\g]] / jfo'd08naf6 o;sf] 
dfqf 36\g] x'gfn] jfo'd08nsf] tfkqmd ;dfg ¿kdf /xg / 36a9 gx'gdf d2t ub{5 . hnjfo' 
kl/jt{gsf] af/]df eljiojf0fL ug{ ufx|f] 5, k|of]ufTds cWoogx¿ ;"rgfd"ns t x'G5g g} t/ o;nfO{ 
dfq} ;j]{;jf{ dfGg ;lsFb}g . To;sf/0f kof{j/0fLo df]8lnª k|of]u u/L hnjfo' kl/jt{g;Fu ldl>t 
¿kdf t'ngf jf cWoog ug{ ;lsG5 . tfkqmd a[l4, km/s dfqf / km/s ;dodf x'g] jiff{, v8]/L, 
af9L, klx/f], lxdfn / pQ/L uf]nf4{df lxpFsf] dfqf 36\b} hfg', lxd klx/f] hfg', ;fd'lb|s kfgLsf] 
;txdf a[l4, ;fd'lb|s cfFwL cfpg'h:tf r'gf}tLx¿sf] s;/L ;fdgf ug]{ eGg] ts{lats{ x'Fb} cfPsf 5g\ 
. hnjfo' kljt{gdf jg:kltx¿sf]] dxTjk"0f{ :yfg /x]sf] 5 / dfu{lgb]{Zfssf] sfd u/]sf 5g\ h;sf] 
cWoog / cg';Gwfgaf6 eljiodf x'g] kl/jt{g;Fu ;fdgf ug{ ;lsg] / hf]lvdaf6 aRg, pkfox¿ 
Yffxf kfpg tyf ;lhn} ;dfwfg klxNofpg ;lsG5 . 

 

kl/ro    

hnjfo' kl/jt{g clxn]sf]] ;a}eGbf 7"nf] ;d:of xf] . @! cf}+ ztfAbL;DDfdf k[YjLsf] tfkqmd $ 
;]lG6u|]6n] a[l4 x'g] / jiff{ x'g] ;dodf klg km/s cfpg], kfgLsf] dfqf 36a9 x'g] / kfgL kg]{ 
If]q klg km/s x'Fb} hfg] laifodf cWoog cg';Gwfg eO;s]sf] 5 / x'Fb} klg 5 (IPCC 2007) . 
To;}n] o; ;d:ofnfO{ s;/L Go"gLs/0f ug{ ;lsG5 / o;af6 aFRg] pkfox¿ s] x'g ;S5g\ eGg] 

                                                           

* jl/i7 j}1flgs clws[t, gfi6 .  
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s'/fx¿sf] vf]h tyf cg';Gwfg
ljifo xf] .  

jf:tjdf hnjfo' kl/jt{gn] kof{j/0fdf w]/} g} c;/ kfb{5 / o;sf] c;/ nfdf] ;dokl5
b]lvG5 . cGo c;/x¿;Fu t'ngf
c;/rfFlx s]xL l9nf] b]vf kb{5 . cGo c;/x
cTolws dfqfdf gfO6«f]hg hDdf x'g', cGo l
hLjhGt'x¿sf] ;+Vof a9\b} hfg', jfo'd08ndf sa{g8fO
c;/x¿ kb{5g\ . h}ljw ljljwtf 
la¿jfx¿sf] cgfjZos k|j]z /
eljiojf0fL ug]{ xf] eg] kof{j/0fdf hnjfo' kl/jt{gsf] c;/ cGo c;/x
;Defjgf w]/} 5 (USGCRP, 2009; ACIA, 2004)

hnjfo' kl/jt{gsf d'Vo c;/x

;j{k|yd hnjfo' kl/jt{gn] jg:kltsf ef}uf]lns If]qsf 
(Species) df kl/jt{g Nofp
;fdfGotof c;/ ug]{ ub{5 . k[YjLsf] kof{j/0f
ls=ld= df ;b}{ hfg] s'/fx¿sf] k'li6 e
hfFbf csf]{ ztfAbL;Dddf pQ/L uf]nf4{ %)) 
(IPCC 2007) . tfkqmd a[l4n] xfjfdf kfgLsf] dfqf 
x'g] 7fpF / ;dodf kl/jt{g NofpF5 . kl/jt{gsf] c;/n] e"dWo;fu/Lo ;txdf jiff{ 36
df6f]df ;'Vvfkg cfpg] ub{5 . ;dli6df eGg'kbf{ l
ubf{ pgLx¿sf] gofF ;d"x agfpg], ;dfGo k
km"n km'Ng] / kmn nfUg] ;do, ;dofg's
ldNb} hfg] ub{5 . 

 

cg';Gwfg clxn]sf kof{j/0flj1x¿ (Ecologist) sf] cfjZostf / r'gf}t

hnjfo' kl/jt{gn] kof{j/0fdf w]/} g} c;/ kfb{5 / o;sf] c;/ nfdf] ;dokl5
;Fu t'ngf u/L x]g]{ xf] eg] hnjfo' kl/jt{gn] kof{j/0fdf x'g] gsf/fTds 

l9nf] b]vf kb{5 . cGo c;/x¿df ef}uf]lns j:t'x¿sf] ljgf
dfqfdf gfO6«f]hg hDdf x'g', cGo la¿jfx¿sf] cTolws / cgfjZos k|j]z, 

b} hfg', jfo'd08ndf sa{g8fOcS;fO8 UoFf;sf] dfqf a9
. h}ljw ljljwtf (Biodiversity) kl/jt{gsf d'Vo sf/s tTjdf aflx/sf jf cGo 

k|j]z / ef}uf]lns kl/jt{g xf] . t/ casf] %) jif{kl5
kof{j/0fdf hnjfo' kl/jt{gsf] c;/ cGo c;/x¿eGbf a9

(USGCRP, 2009; ACIA, 2004) . 

hnjfo' kl/jt{gsf d'Vo c;/x¿ 

;j{k|yd hnjfo' kl/jt{gn] jg:kltsf ef}uf]lns If]qsf (Geographical r
df kl/jt{g NofpF5, To:t} tfkqmdsf lsl;ddf / xfjfdf cfb|tf 

;fdfGotof c;/ ug]{ ub{5 . k[YjLsf] kof{j/0fLo If]q k|To]s !°C tfkqmdsf] km/sdf !^) 
sf] k'li6 eO;s]sf] 5 . eGg'sf] tfTko{ olb hnjfo' $

;Dddf pQ/L uf]nf4{ %)) lsnf]ld6/ cyjf %)) ld6/sf] prfOdf ;b}{ hfG5 
d a[l4n] xfjfdf kfgLsf] dfqf (cfb|tf) a9fpF5 / cf]l;nf] x'G5, t/ 

x'g] 7fpF / ;dodf kl/jt{g NofpF5 . kl/jt{gsf] c;/n] e"dWo;fu/Lo ;txdf jiff{ 36
df6f]df ;'Vvfkg cfpg] ub{5 . ;dli6df eGg'kbf{ la¿jfx¿n] hnjfo' kl/jt{g;Fu k|ltl

sf] gofF ;d"x agfpg], ;dfGo k|lqmofx¿df s]xL ;'wf/x¿ cfpg] / df};d
Ng] / kmn nfUg] ;do, ;dofg's"n cGo kljt{gx¿ x'Fb} hfg] / eO/x]sf] jftfj/0f;Fu

    
tl:a/M jg:klt / kof{j/0f 

  

jZostf / r'gf}tLsf] 

hnjfo' kl/jt{gn] kof{j/0fdf w]/} g} c;/ kfb{5 / o;sf] c;/ nfdf] ;dokl5 dfq 
hnjfo' kl/jt{gn] kof{j/0fdf x'g] gsf/fTds 

sf] ljgfz, k|b'if0f a9\g', 
lws / cgfjZos k|j]z, 

cS;fO8 UoFf;sf] dfqf a9\b} hfg'h:tf 
kl/jt{gsf d'Vo sf/s tTjdf aflx/sf jf cGo 

kl5sf] cj:yfsf] 
eGbf a9L b]lvg] 

range) k|hfltx¿ 
xfjfdf cfb|tf (Humidity) df 

dsf] km/sdf !^) 
b hnjfo' $°C n] tftf] x'Fb} 

sf] prfOdf ;b}{ hfG5 
5 / cf]l;nf] x'G5, t/ jiff{ 

x'g] 7fpF / ;dodf kl/jt{g NofpF5 . kl/jt{gsf] c;/n] e"dWo;fu/Lo ;txdf jiff{ 36\g] / 
hnjfo' kl/jt{g;Fu k|ltlqmof 

cfpg] / df};dcg';f/sf] 
/x]sf] jftfj/0f;Fu 
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jfo'd08nLo UofF;sf c;/x¿ 

sfa{g8fOcS;fO8 g} jf:tjdf Pp6f o:tf] UofF:f xf] h;n] xl/tu[x c;/nfO{ a9fpFb} n}hfG5 / 
tfkqmddf a[l4 NofpF5 . o; UofF;n] xl/of jg:kltx¿sf] kmf]6f]l;Gy]l;; (Photosynthesis) 
k|lqmofdf dxTjk"0f{ e"ldsf v]Ng] x'gfn] jfo'd08ndf sfa{g8fOcS;fO8 UofF:fsf] dfqf a9\bf 
jg:kltx¿df kmf]6f]l;Gy]l;; k|lqmof klg a9\5 clg a[l4 x'g] / jfo'd08naf6 sa{g8fOcS;fO8 
UofF:f tfGg] qmd klg a9\g] x'gfn] jfo'd08nsf] tfkqmd ;dfg ¿kdf /xg / 36a9 gx'gdf klg 
d2t ub{5 (Dhital et al. 2010) . o; k|sf/sf] c;/ k|foM jiff{ sd dfqfdf x'g] 7fpFdf x'G5 
lsgls o:tf] 7fpFdf af]6lj¿jfx¿n] kfgL / cGo sRrf kbfy{x¿ h;n] kmf]6f]l;Gy]l;;df d2t 
ub{5, ;f]:g h/fx¿ 6f9f–6f9f;Dd km}lnPsf] x'G5 . To:t} csf]{ xltu[x UofF; gfO6«f]hg klg xf] / 
o;sf] a[l4sf] c;/n] jg:kltsf] agf]6 / k|s[ltdf km/s Nofpg] / jg:kltsf] a[l4 x'gdf d2t 
ub{5 . 

s'g kof{j/0fdf c;/ u5{ t < 

hnjfo' kl/jt{gn] ;a} kof{j/0fnfO{ c;/ u/]s} x'G5 t/ km/s oltdfq} 5 ls o; kl/jt{gn] 
km/s kof{j/0fdf km/s 9Ën] c;/ ub{5, h:t}, ;fd'lb|s kof{j/0fdf tfkqmdsf] c;/ kfgLsf] 
;tx / ljleGg txsf] tfkqmd km/s–km/s x'G5 h;n] ljleGg kf}li6s tTjx¿ (Nutrient) 
rqmdf c;/ u/L o;df x|f; cfpF5, cfDnLo–Iff/Lokg (pH) / ;fd'lb|s lxpF (Sea Ice) df klg 
sdL cfpFb5 . oL ;a} kl/jt{gn] ;d'Gb|df /x]sf jg:kltx¿ (Phytoplanton) sf] km"n km'Ng], j[l4 
x'g] / ;DalGwt vfgfrqmdf klg gsf/fTds c;/ kg{ hfG5, h:t}, klxnf] c;/ kfgLdf a:g] 
df5fx¿df kb{5 / o;n] ;fd'lGb|s :tgwf/L hgfj/x¿df / To;kl5 r/fx¿df kg{ hfG5 . 
To;}u/L e"–kof{j/0f (Terrestrial Ecosystem) df, d¿e"ld, 3fF;]d}bfg / ;fefgf (Savana) h:tf 
Temperate Region x¿df kfgLsf] dfqf / tfkqmdsf] c;/ a]Unfa]Un} k|sf/n] x'G5 (Shaver et al. 
2000) . k[YjLsf] ;a}h;f] If]qdf /x]sf] emf8L If]q (Shrub Land) ljz]if u/]/ tfkqmd / jiff{df 
lge{/ ub{5 / d¿e"ld jf 3fF;]d}bfgdf kl/jt{g x'g log} b'O{ s'/fx¿sf] dxTjk"0f{ e"ldsf x'G5 . 
To:t} Tropical Region df la¿jfx¿n] sfa{g8fOcS;fO8 k|of]u ug]{ dfqf a9L x'G5 / To:tf 
If]qdf kl/jlt{t k|fs[lts cfunfuLaf6 7"nf] c;/ kg{ hfg] ;Defjgf x'G5 . To:t} Tundra df 
ljleGg hLjhGt'x¿sf] af;:yfg /x]sf], sd j[l4 x'g] la¿jfx¿ pQ/L w|'jlt/ ;b}{ hfg] k|lqmofn] 
ubf{ o; If]qdf a[xt\ c;/ kfl//x]sf] 5 . To;}u/L lxdfnL If]qsf la¿jfx¿ hnjfo' kljt{gn] 
ubf{ dfly–dfly ;g]{ k|lqmof 5, h'g s]xL xb;Dddfq x'g] x'gfn] o;sf] c;/ klg kof{j/0fdf 
dxTjk"0f{ x'G5 . 

hLj j}1flgsx¿nfO{ h}ljs ljljwtf (Biodiversity) kl/jt{g n]vfhf]vfsf] dxTj 

nfdf] ;do;Ddsf] cWoog / klxn] g} cWoog ePsf] 7fpFx¿df k'g: cWoog ug'{ xfd|f] k|flrg 
k|lqmof xf] . hnjfo' kl/jt{g;DaGwL hfgsf/L la¿jfx¿sf] km"n km'Ng] ;do, r/fx¿sf] 
af;:yfg kl/jt{g, To:t} la¿jfx¿ /xg] :ffd'lb|s ;txdf kl/jt{gh:tf k|lqmofut s'/fx¿sf] 
cjnf]sg / cWoog tyf tfkqmd / jiff{sf] dfkgaf6 ug{ ;lsG5 . To:t} csf]{ tl/sfrfFlx %) 
jf !)) jif{cl3 cWoog ul/Psf] efudf km]l/ cWoog u/L hnjfo' kl/jt{gnfO{ /fd|/L a'‰g 
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;lsG5 . la¿jfx¿sf] klxrfg, o;sf] km}nfj6, hnjfo' kl/jt{g / ;txsf] pkof]lutfaf6 h}ljs 
ljljwtfdf kl/jt{gsf] cWoog ug{ ;lsG5 jf kl/jt{g ePsf] yfxf kfpg ;lsG5 . 

k|of]ufTds cWoogsf] d2t 

ljleGg k|sf/sf cWoog cg';Gwfgx¿ ;fgf :yfgx¿ h:t}M jghËn, 3fF;] d}bfg jf ´f8L 
If]qdf dfkg u/]/ / 5'§ofP/ cWoog ug{ ;lsG5 . o:tf cWoogx¿df tfkqmd, jiff{, 
sfa{g8fOcS;fO8 UofF;sf] 3gTj / dfqfh:tf s'/fx¿sf] n]vfhf]vfn] g;f]r]sf] kl/0ffd / gofF 
s'/fx¿sf] cGj]if0f ug{ ;lsG5 / o; cg';GwfgnfO{ If]qkmn a9fpFb} nu]df 7"nf] :s]ndf kl/0ffd 
lgsfNg ;lsG5 . ;fgf] If]qdf lnOPsf] kl/0ffdnfO{ g} k"0f{tof cfwf/ dfGg klg 7fpFsf] 
c;dfgtf / c:yfoL dfkgn] lbFb}g . 

hnjfo' kl/jt{g;DaGwL cfwf/x¿ / ljZjnfO{ x]bf{ 

hldgdf a:g] hLj / jg:kltx¿ pQ/L uf]nf4{df k|ltztfAbL ^=! ls=ld= pQ/lt/ / ^=! ls=ld 
dflylt/ / To:t} df};dL k|lqmofdf k|ltlbg @=# – %=! lbgx¿ cufl8 oxL %) jif{otfaf6 ;b}{ 
cfPsf s'/fx¿ k'li6 ePsf 5g\ . o;sf dxTjk"0f{ sf/0fx¿df ljz]iftM hnjfo' kl/jt{g / 
cToflws hldgsf] k|of]uaf6 g} ePsf] xf] (IPCC 2007) . clxn]sf] cWoogdf lxdfnL e]udf 
la¿jfx¿sf] ;fd'lb|s ;txaf6 dflylt/ ;b}{ hfg] k|lqmof :ki6;Fu b]Vg ;lsG5, h'g hnjfo' 
kl/jt{gsf] Pp6f d'Vo pbfx/0f xf] (Gottfried M. et al. 2012) . 

hnjfo' kl/jt{gsf sf/0fx¿ Pp6} ePtf klg o;sf c;/x¿ km/s–km/s lsl;dn] ePsf] 
kfOG5 . k[YjLsf] pQ/L / blIf0fL w|'jx¿df ljz]iftM tfkqmd / jiff{n] 7"nf] c;/ kf/]sf] kfOG5 . 
t/ o;sf] ljk/Lt e"dWo /]vLo If]q (Equatorial belt) rfFlx h+un ljgfz / e"–x|f; (Land 
degredation) sf] df/df k/]sf] 5 . k|foh;f] cWoog / cg';Gwfg pQ/L uf]nf4{df ePsf 5g\ / 
s]xL ‘Hot Spots’ h:t}M South Africa sf 7fpFx¿df klg x'g] ub{5g\ . t/ klg jf:tjdf eGg] xf] 
eg] tL If]qx¿df c }́;Dd klg kof{j/0fdf hnjfo' kl/jt{gsf] c;/ cGo c;/x¿af6 5'§ofpg 
;lsPsf] 5}g .  

hnjfo' kl/jt{g / cGo c;/x¿ ;DalGwt 5g\ , h;sf] pbfx/0fdf kl/jlt{t hnjfo'n] aflx/sf 
cGo jgl:kltx¿sf] k|hgg\ k|lqmofdf j[l4 u/L ltgnfO{ afFRg] pko'Qm jftfj/0f tof/ u/]/ klxn] 
eO/x]sf la¿jfx¿ / hLjx¿sf] eGbf a9L pko'Qm jftfj/0f agfO{ h}ljs ljljwtfdf kl/jt{g 
NofpFb5 . To;}u/L hnjfo' kl/jt{g;Fu}, jg:klt / hLjx¿sf] af;:yfg 36\b} hfg' / dfgj 
;Eotf / ljZjJofkLs/0fsf] c;/n] ubf{ jg:klt, hLj / z'Id hLjf0f'x/sf] cGt/;DaGwsf] 
af/]df ;lhn} eljiojf0fL ug{ ufx|f] ePsf] 5 . 

h}ljs ljljwtfdf hnjfo' kl/jt{gsf c;/x¿ s;/L eljiojf0fL ug]{ < 

jf:tjdf eGg] xf] eg] k|of]ufTds cWoogx¿ ;"rgfd"ns t x'G5g g} t/ o;nfO{ dfq} ;a}yf]s 
dfGg eg] ;lsFb}g . To;sf/0f csf]{ pkfo eg]sf] kof{j/0fLo df]8lnª (Ecological modeling) 
xf], h'g hnjfo' kl/jt{g;Fu ldl>t ¿kdf t'ngf jf cWoog ug{ ;lsG5 . h:t}M Statistical 
Model x¿ tof/ u/]/ tL Model x¿df k|of]ufTds dfkgaf6 lnOPsf tYo (Data) x¿ ldnfO{ 
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lgrf]8 lgsfNg ;lsG5 . olb lx;fasf] lgrf]8 ;xL ;flat ePdf ltg} Model x¿ k|of]u u/]/ 
eljiojf0fL ug{ ;lsG5 . h:t}M elgG5, !%% – #&% k|fs[lts jg:kltx¿sf ;d"xx¿ ;g\ 
@)%) ;Dddf x/fpFb}5g\ . o;/L ljleGg Model x¿ k|of]u u/]/ ;DefJotfsf] eljiojf0fL ug{ 
;lsg] s'/fsf] klg k'li6 eO;s]sf] 5 / x'Fb} klg 5 (Cox et al. 2000) .  

olt x'Fbfx'Fb} klg hnjfo' kl/jt{gsf ;DefJotfx¿ eljiojf0fL ug{ Tolt ;lhnf] 5}g / ;a} 
cj:yfdf 7ofSs} d]n vfG5 eGg] klg 5}g t/ olt ljZjf; ug{ ;lsG5 ls ul/Psf eljiojf0fL 
slt xb;Dd ldNg ;S5 lsgls ;fd'lb|s, jfo'd08nLo / xl/tu[x UofF;sf ljleGg kIfx¿ Tolt 
;lhn} cf}NofFP/ lgrf]8 lgsfNg cln sl7g g} kb{5 . cem} klg xfdLdf cWoog / cg';Gwfgsf] 
sdL 5 . clxn];Dd s]xL k|of]ufTds / Model x¿ 5g\ h;n] xfdLnfO{ s]xL xb;Dd 
jg:kltx¿sf] kl/jt{g, ltgLx¿sf] cfk;L ;DaGw, e"–k|of]u (Land use) tyf sfa{g8fOcS;fO8 
/ gfO6«f]hgh:tf jfo'd08ndf hDdf x'g] xl/tu[x UofF;x¿sf] k|lqmof ;DaGwL ;"rgf lbG5g\ . 
jf:tjdf eGg] xf] eg] cem} klg j}1flgsx¿n] jg:kltx¿sf] cGt/hftLo / o;sf] cGo 
hLjx¿;Fusf] ;DaGwsf] ljifodf Tolt /fd|f] vf]h u/]sf] b]lvFb}g . 

eljiojf0fL a9fpg ;lsg] tl/sf 

7"nf] If]qkmndf, nfdf] ;do;Dd ul/Psf] k|of]ufTds cWoog / ltgsf] Modeling ;Fusf] 
t'ngfTds cWoogaf6 ljleGg s'/fx¿sf] k'li6 ug{ ;lsG5 . kxf8L e"efu / lxdfn h;nfO{ 
k|s[lts cg';Gwfgzfnf klg eGg] ul/G5, ToxfF ul/g] cWoog, cg';Gwfgn] prfO{cg';f/sf] 
jg:kltsf] k|ltlqmof / ToxfF x'g] ljleGg Adaptation sf sf/0fx¿af6 s]xL yfxf kfpg ;lsG5 . 
;dli6ut ¿kdf eGg'kbf{, s'g ljifo / s] rflxPsf] xf] / s] s:tf dfkg Parameter x¿ k|of]u 
u/]/ agfOPsf] Model df ldNg ;S5 eGg] s'/f kQf nufpg' / k|of]u ug'{ g} ;a}eGbf pko'Qm 
x'g] b]lvG5 .  

To;}u/L ljZj Database tof/ kf/L 7"nf–7"nf Meta information lnO{ To;nfO{ jg:kltsf ;d"x 
/ pk–;d"xdf cWoog ug{ ;lsG5, h:t}M aLplahg e08f/0f s]Gb| (Seed Bank) sf] :yfkgf u/L 
eljiodf s'g} klg a]nf o;sf] k|of]u ug{ / cWoog cg';Gwfg ug{ ;lsG5 . To;}u/L 
aLplahgasf] Disparsal, Germination, s'g} klg :yfgdf To;sf] Adaptation / To;sf hnjfo' 
kl/jt{g;Fusf] k|ltlqmof h:t}M s'g} gofF cËsf] ljsf; eP/ jf aLp Disparsal sf tl/sfdf 
kl/jt{gaf/] hfgsf/L x'G5g\ . 

hnjfo' kl/jt{gdf xfdLn] s;/L /xg] t < 

cfhsf] ;dfhdf hnjfo' kl/jt{gsf d'Vo sf/s tTjx¿ h:t}M tfkqmd j[l4, km/s dfqf / 
km/s ;dodf x'g] jiff{, v8]/L, af9L, klx/f], lxdfn / pQ/L uf]nf4{df lxpFsf] dfqf 36\b} hfg', 
clglZrt ;dodf lxd klx/f] hfg', ;fd'lb|s kfgLsf] ;txdf j[l4, ;fd'lb|s cfFlw cfpg'h:tf 
r'gf}tLx¿sf] ;fdgf s;/L ug]{ eGg] s'/fdf cWoog / cg';Gwfgx¿ x'Fb} cfPsf 5g\ . h;sf] 
olsg ug{' Tolt ;/n / ;xh 5}g, t/ cTofjZos 5 . o;/L eO/x]sf] hnjfo' kl/jt{gdf 
jg:kltx¿sf]] dxTjk"0f{ :yfg /x]sf] 5, / jg:kltx¿n] dfu{lgb]{Zfssf] sfd u/]sf 5g\ . 
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logLx¿sf] cWoog / cg';Gwfgx¿af6 eljiodf x'g] kl/jt{g;Fu ;fdgf ug{ ;lsg] / 
hf]lvdaf6 aRg, pkfox¿ Yffxf kfpg tyf ;dfwfg ;lhn} klxNofpg ;lsG5 . jg:kltx¿nfO{ 
k|fs[lts ;+s]tsf] ¿kdf lnO{ To;}sf] cfwf/df cWoog, cg';Gwfg u/]df ;xL tYo k|fKt ug{ 
;lsG5 .  
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g]kfndf jfo' k|b'if0fsf] cj:yf, 
o;sf] k|efj / Joj:yfkg 

 
 

 

– b]jL k|;fb e08f/L *  
;f/;+If]k (ABSTRACT) 

jfo'd08ndf ljleGg k|sf/sf /;fog, w"nf]sf s0f, h}ljs tTj Pjd\ xflgsf/s kbfy{x¿sf] k|j]z eO{ 
dfgj :jf:Yo, hLjhGt' / ef}lts ;+/rgfdf k|lts"n c;/ Pjd\ xflg x'g] cj:yfnfO{ jfo' k|b'if0f 
elgG5 . of] dfgjl;lh{t ;|f]tsf ;fy;fy} k|fs[lts ;|f]taf6 ;d]t x'g] ub{5 . g]kfndf sf7df8f}+ 
pkTosf nufot pkTosf aflx/sf k|d'v ;x/x¿df cJojl:yt ;x/Ls/0f, cTolws dfqdf ;jf/L 
;fwgsf] k|of]u, pBf]u Pjd\+ snsf/vfgfaf6 lgisf;g x'g] w'jfF, w"nf]n] jfo' k|b'if0f a9\b} uO/x]sf] 5 
. tYof+sn] d'Vo ;x/df w'nf]sf] s0f (PM10) sf] dfqf /fli6«o dfkb08eGbf cTolws a9L / u|fdL0f 
If]qdf dfkb08cg'¿k g} /x]sf] b]vfPsf] 5 . a9\bf] jfo' k|b'if0f lgoGq0fsf nflu g]kfn ;/sf/n] 
jfo'sf] u'0f:t/;DaGwL /fli6«o dfkb08 Pjd\ ljleGg If]qut dfkb08x¿ tf]sL nfu" u/] tfklg ;f] sf] 
k|efjsf/L sfof{Gjog x'g ;s]sf] 5}g . o;n] d'Votof dfgj :jf:Yo, kz'k+5L, s[lif, af]6la¿jf Pjd\ 
ef}lts ;+/rgfdf gsf/fTds c;/ kfl//x]sf] x'G5 . t;y{ jfo' k|b'if0f lgoGq0f Pjd\ jfo' u'0f:t/ 
Joj:yfkg sf nflu ;DalGwt ;/sf/L lgsfox¿af6 cNksfnLg Pjd\ bL3{sfnLg Strategic Air 
Quality Management Plan tof/ u/L o;sf] k|efjsf/L sfof{Gjog ug{' cTofjZos 5 . 

 

!= k[i7e"ld 

jfo' k|b'if0f ;+;f/sf d'Vo ;x/x¿df Ps k|d'v ;d:ofsf] ¿kdf b]vf k/]sf] 5 . WHO sf 
cg';f/ ;g\ @)!@ df dfq ;+;f/sf sl/a #& nfv dflg;sf] jfo' k|b'if0fsf sf/0f csfndf d[To' 
ePsf] / nfvf}+ dflg;x¿df ljleGg k|sf/sf /f]ux¿ h:t}M Zjf;k|:jf;, d'6', 5fnf;DaGwL /f]usf 
;fy} cGo bL3{sfnLg /f]ux¿ ;d]t nfUg] u/]sf] kfOPsf] 5 . cem 8/nfUbf] s'/f t WHO af6 
ePsf] cWoog Pjd\ cg';Gwfgaf6 aflx/L xfjfsf] k|b'if0f (Outdoor Air Pollution) n] dflg;df 
kmf]S;f]sf] SofG;/ ;d]t x'g] k|dfl0ft eO;s]sf] 5 . g]kfndf ljif]z u/L sf7df8f}+ pkTosfdf 
jfo' k|b'if0f ljs/fn ;d:ofsf] ¿kdf /x]sf] 5 eg] cGo ;x/x¿df ;d]t jfo' k|b'if0f a9\bf] 
qmddf 5 . xfn;fy} jfo' k|b'if0f / o;af6 dfgj :jf:Yodf kf/]sf] k|efj ;DaGwL cGt/f{li6«o 
                                                           

* s]ldi6, jftfj/0f ljefu . 
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;+:yfx¿ (Yale University, Centre for International Science & Information Network nufot) 

n] tof/ kf/]sf] Environment Performance Index (EPI)-2014 sf cg';f/ g]kfn !&* 
b]zx¿dWo] !&& cf}+ :yfgdf k/L tLg clt v/fa jfo' u'0f:t/ x'g] b]zdf kg]{ tYo ;fj{hlgs 
u/]sf] 5 . k|:t't ;"rgf Pjd\ tYox¿n] jfo' k|b'if0f k]lrnf] Pjd\ dxTjk"0f{ d'2fsf] ¿kdf :yflkt 
ePsf] hgfpFb5 .  

@= s] xf] jfo' k|b'if0f < 

;fdfGo cy{df jfo' k|b'if0f eGgfn] k|fs[lts tyf dfgjhlgt ;|f]tx¿af6 pTkGg aflx/L tTjx¿ 
jfo'df ldl;P/ ePsf] c;Gt'lnt cj:yfnfO{ a'lemG5 cyf{t\ jfo'd08ndf ljleGg k|sf/sf 
/;fog, w'nf]sf] s0f, h}ljs tTj Pjd\ xflgsf/s kbfy{x¿sf] k|j]z eO{ dfgj :jf:Yo, hLjhGt' 
/ ef}lts j:t'x¿df k|lts"n c;/ kg]{ Pjd\ xflg x'g] cj:yfnfO{ jfo' k|b'if0f elgG5 . jfo'd08n 
Ps UofF;Lo cfj/0f xf] h'g ljleGg k|sf/sf UofF;x¿sf] ;ld>0faf6 ag]sf] x'G5 . jfo'd08n 
d'Votof gfO6«f]hg -&*=)*Ü_, clS;hg -@)=(%Ü_, cfu{g -)=(#Ü_, sfj{g8fOcS;fO{8 -
)=)#Ü_ sf] efu ldn]/ ag]sf] x'G5 eg] cGo UofF;x¿ h:t} lgof]g, lqmK6g, lxlnod, cfu{g, 
xfO8«f]hg, h]gg, cf]hf]g cflbsf] dfqf s]xL dfqdf /x]sf] x'G5 . pk/f]Qm adf]lhdsf] jfo'd08nsf] 
sf/0fn] g} k[YjLdf k|f0fLsf] cl:yTj ePsf] xf] . ljleGg lsl;dsf xflgsf/s Pjd\ Dioxin, Furan 
h:tf ljiffn' UofF;x¿ jfo'd08ndf k|j]z eO{ k|fs[lts ;Gt'ng lau|g uO{ jftfj/0f Pjd\ 
hLjhGt'df gsf/fTds c;/x¿ kb}{ hfG5 . g]kfn ;/sf/n] /fli6«o jfo'sf] u'0f:t/ dfkb08df gf} 
j6f Kof/fld6/x¿ tf]sL ;f] sf] dfqf tf]lsPeGbf a9L ePdf jfo' k|b'if0f x'g] dfg]sf] 5 . jfo' 
k|b'if0f u/fpg] tTjx¿nfO{ jfo' k|b'ifs (Air pollutants) elgG5 . d'Votof sfj{g8fO{cS;fO{8, 
gfO6«f]hg cS;fO8, ;Nkm/sf of}lus, xfO8«f]hg, Pdf]lgof, Snf]/f]ˆnf]/f] sfa{g, hnjfik, s]xL ux|f}+ 
wft' (Pb, Hg, Cd), w"nfsf s0f, cf]hf]g cflb k|b'ifssf ¿kdf /x]sf 5g\ . cJojl:yt ;x/Ls/0f, 
cTolws dfqfdf ;jf/L ;fwgsf] k|of]u, Pjd\ pBf]uwGbf / snsf/vfgfsf] j[l4;Fu} o:tf ljzfQm 
UofF;x¿ jfo'd08ndf ldl;Fb} hfG5g\ . h;n] ubf{ jfo' k|b'if0f a9\b} hfG5 . jfo' k|b'if0fnfO{ 3/ 
leqsf] jfo' k|b'if0f (Indoor Air Pollution) / 3/ aflx/sf] jfo' k|b'if0f (Outdoor Air Pollution) 
u/L b'O{ efudf ljefhg ug{ ;lsG5 . dfgj :jf:Yosf nflu 3/ leqsf] Pjd\ 3/ aflx/sf] jfo' 
u'0f:t/o'Qm x'g cTofjZos x'G5 . ;fdfGotof k|b'ifsnfO{ k|fylds tyf l4tLo jfo' k|b'ifs 
(Primary & Secondary Air Pollutants) u/L b'O{ cfofdsf ¿kdf lng ;lsG5 . ;|f]tx¿af6 l;w} 
lgisf;g eO{ jfo' k|b'if0f ug]{ k|b'ifsx¿ -h:t} ;Nkm/8fO{cS;fO{8, gfOl6«s cS;fO{8, Pdf]lgof, 
sfa{g8fO{cS;fO{8 cflb_ nfO{ k|fylds k|b'ifs elgG5 eg] jfo'd08ndf /;folgs k|ltlqmof eO{ 
pTkGg x'g] k|b'ifsnfO{ l4tLo k|b'ifs elgG5 .  

#= jfo' k|b'if0fsf ;|f]tx¿ 

jfo' k|b'if0fsf sf/s tTjx¿ ljleGg k|sf/sf x'G5g\ . logLx¿nfO{ dfgjl;lh{t ;|f]t / k|fs[lts 
;|f]t u/L juL{s/0f ug{ ;lsG5 .  

-s_ dfgjl;lh{t ;|f]t (Anthropogenic Sources) 

 oftfoftsf ;fwgx¿sf] k|of]uaf6 -k]6«f]n, l8h]n, dl§t]n hnfpFbf_ . 
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 d]l;g, snsf/vfgf, pBf]uwGbfsf] ;+rfngaf6 . 
 ls6gfzs cf}ifwLsf] k|of]uaf6 . 
 ljB'tLo ;fdfgx¿sf] k|of]u ubf{ x'g] ljB'tLo ljsL/0faf6 .  
 v'nf ¿kdf kmf]xf]/ hnfpFbf .  
 s[lif Pj+ cGo ljsf;hGo lqmofsnfkaf6 . 

-v_ k|fs[lts ;|f]t (Natural Sources) 

 k|fs[lts sf/0fa; hËndf 89]nf] nfu]/ .  
 x'/Latf;n] p8fPsf] w"nf], df6f]sf] s0f ;fy} ;fu/af6 p8]sf] nj0fx¿n] . 
 ;'Id hLjf0f' M efO/;, JofS6]l/of, kmGhfO{ h:tf hLjf0f'sf] sf/0fn] .  
 Hjfnfd'vL, e"sDk, cflb k|fs[lts sf/0fn] . 

International Centre for Integrated Mountain Development (ICIMOD) -2006 sf cg';f/ 
g]kfndf ;jf/L ;fwgaf6 #*Ü, s[lif If]qaf6 !*Ü / OF6f pBf]uaf6 !!Ü sf] cg'kftdf / afFsL 
cGo ;|f]taf6 PM10 sf] lgisf;g ePsf] kfOPsf] 5 . a9\bf] ;jf/L ;fwgsf] ;+Vof, o;sf] 
cJojl:yt Joj:yfkg / lgoldt dd{tsf] cefjsf sf/0f oftfoft If]qaf6 a9L k|b'if0f x'g] 
u/]sf] kfOPsf] 5 . oftfoft Joj:yfkg ljefusf] tYof+s cg';f/ g]kfndf sl/a !^ nfv 
oftfoftsf ;fwgx¿ ;+rfngdf /x]sf / ljut !) jif{df sl/j # u'0ffn] ;jf/L ;fwgsf] 
;+Vofdf j[l4 ePsf]af6 klg oftfoft If]qaf6 jfo' k|b'if0fsf] cg'kft a9\bf] b]lvG5 . nf]8;]l8ªsf] 
sf/0fn] ;+rfngdf cfPsf l8h]n h]g]/]6/af6 pT;h{g x'g] w'jfFn] ;d]t jfo' k|b'if0fdf j[l4 ePsf] 
ljleGg cWoogx¿n] b]vfPsf 5g\ . xfn ;8s lj:tf/sf] lqmofsnfksf sf/0f jfo'd08ndf 
PM10 sf] dfqf cTolws a9]sf] lj1fg, k|ljlw tyf jftfj/0f dGqfno Pjd\ jftfj/0f ljefuaf6 
dfkg ul/Psf] PM10 sf] tYof+sn] b]vfPsf] 5 .  

$= g]kfndf jfo' u'0f:t/;DaGwL dfkb08x¿ 

jfo' u'0f:t/ Joj:yfkg Pj+ k|b'if0f lgoGq0fsf nflu g]kfn ;/sf/, lj1fg k|ljlw tyf jftfj/0f 
dGqfnon] jfo'sf] u'0f:t/;DaGwL /fli6«o dfkb08 Pjd\ ljleGg If]qut dfkb08x¿ tof/ u/L 
nfu" u/]sf] 5 .  

!= jfo'sf] /fli6«o u'0f:t/ dfkb08, @)^( 

tflnsf g+ ! 

Parameters Units 
Averaging 

Time 
Concentration 

Max 
Test Methods 

WHO 
Guideline 

TSP g/m3 
Annual    
24-hour 230 High volume sampling and 

Gravimetric Analysis 

PM10 g/m3 
Annual   20 
24-hour 120 High volume sampling and 50 
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Gravimetric Analysis, TOEM, 
Beta Attenuation 

Sulfur 
Dioxide g/m3 

Annual ** 50 Ultraviolet fluorescence waste 
and Geake Method 

500 

24-hour* 70 Same as annual 20 
Nitrogen 
Dioxide g/m3 

Annual 40 chemiluminescence  40 
24-hour 80 Same as annual 200 

Carbon 
Monoxide 

g/m3 8-hours * 10,000 Non Dispersive infra red 
spectrophoto meter (NDR) 

 

Lead g/m3 Annual * 0.5 High volume sampling 
Followed by atomic absorption 
spectrometry 

 

Benzene g/m3 Annual * 5 Gas chromatography technique 10(annual) 

PM 2.5 g/m3 24-hour* 40 PM2.5 sampling gravimetric 
analysis 

25 

Ozone g/m3 8-hour* 157 UV spectrophotometer 100 

;|f]tM www.doenv.gov.np 

@= jfo' k|b'if0f;Fu ;DalGwt If]qut dfkb08x¿ 

c_  g]kfn ;jf/L k|b'if0f dfkb08, @)^( 
cf_ l;d]G6 / qm;/ pBf]uaf6 lgisf;g eO{ xfjfdf hfg] w'nf];DaGwL dfkb08, @)^( 
O_ h]g]/]6/af6 lgisf;g eO{ xfjfdf hfg] w'jfF;DaGwL dfkb08, @)^( 
O{_ cf}Bf]lus JjfOn/ ;~rfngaf6 lgisf;g x'g] w'jfF;DaGwL dfkb08, @)^( 
p_ 3/leqsf] jfo'sf] u'0f:t/ /fli6«o dfkb08, @)^& 
-pm_ OF6f e§f pBf]u af6 lg:sg] w'jfF tyf lrDgLsf] prfO;DaGwL dfkb08, @)^$ 

g]kfn ;/sf/n] jfo'sf] u'0f:t/;DaGwL /fli6«o dfkb08 Pjd\ ljleGg If]qut dfkb08x¿ 
tf]sL nfu' u/]tf klg sfof{Gjg kIf sdhf]/ /x]sf] 5 . k|b'if0fsf cGo ;|f]tx¿sf] ;d]t 
dfkb08 tf]sL xfnsf If]qut dfkb08sf] ;do;fk]If k'g/fjnf]sg / dfkb08sf] kfngf eP 
of gePsf] ;DaGwdf lgoldt cg'udg u/L dfkb08 kfngf gug]{nfO{ s8f sf/jfxL ePdf 
jfo' k|b'if0f lgoGq0f eO{ xfjfsf] :jR5tf sfod /fVg d2t k'Ug] b]lvG5 . 

%= g]kfndf jfo' k|b'if0fsf] cj:yf Pjd\ o;sf] k|efj 

g]kfndf jfo' k|b'if0fsf] cj:yf dfkg Pjd\ u'0f:t/ d"Nof+sg;DaGwL cWoog Pjd\ cg';Gwfg 
lgs} sd dfqfdf ePsf] 5 . ;fy} jfo' k|b'if0faf6 jftfj/0fdf k/]sf] k|efj Pjd\ dfgj 
:jf:Yo / hLjhGt'df k/]sf] bL3{sfnLg c;/sf ;DaGwdf j}1flgs cWoog cg';Gwfg ;d]t 
lj/n} ePsf] kfOG5 . lj1fg, k|ljlw tyf jftfj/0f dGqfno / 8]lg; ;/sf/sf] ;xof]udf 
;g\ @))@ df sf7df8f}+ pkTosfsf] ljleGg ^ j6f :yfg -eQmk'/, dR5]ufpF, sLlt{k'/, kf6g, 
7d]n / k'tnL;8s_ df :yfkgf ul/Psf s]Gb|x¿af6 ;g\ @))@ b]lv @))% ;Dd lgoldt 
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jfo'u'0f:t/ dfkg ul/Psf] t/ tt\kZrft\ ljleGg sf/0fa;\ cljl5Gg ¿kdf cg'udg Pjd\ 
dfkg x'g ;s]sf] 5}g . s]Gb|x¿df hl8t pks/0fx¿sf] Spare parts sf] cefj / lgoldt 
ljB't cfk"lt{ x'g g;s]sf] sf/0faf6 s]Gb|x¿ lgoldt ;+rfngdf cj/f]w x'g k'u]sf] xf] . xfn 
jftfj/0f ljefuaf6 tLg j6f s]Gb|x¿ -k'tnL;8s, eQmk'/, dR5]ufpF_ ;+rfng u/L PM10 
sf] dfqf dfkg x'Fb} cfPsf] 5 . pk/f]Qm s]Gb|x¿af6 @)&) sflt{sb]lv @)&! h]7;Dd dfkg 
ul/Psf] PM10 sf] ;+lIfKt ljj/0f o;k|sf/ /x]sf] 5 . 

tflnsf g+= @ 

S.N. Month 
Machhegaun Putalisadak Bhaktapur 

Max Min Avg. Max Min Avg. Max Min Avg. 

1 Kartik 51 17 33.41 585 220 416.48 148 51 101.64 
2 Mangsir 32 15 20.73 462 190 360.83 112 30 86.73 
3 Poush 55 30 42.00 355 83 277.63 175 102 128.8 
4 Magh 93 31 57.05 397 118 259.75 151 112 132.34 
5 Falgun 85 21 46.97 382 64 233.02 152 80 121.73 
6 Chaitra 166 54 89.64 411 122 269.87 236 120 182.67 
7 Baisakh 105 76 93.53 386 287 321.91 216 99 176.63 
8 Jestha 104 96 99.33 317 287 300.67 211 174 192.27 

 Avg. 60.33 Avg. 305.02 Avg. 140.35 

;|f]tM Department of Environment 

 
Figure 1: Graphical Presentation of PM10 Value of Three Stations 
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dR5]ufpF, k'tnL;8s / eQmk'/df cjl:yt s]Gb|x¿n] qmdzM Valley background, Urban Traffic 
/ Urban Background sf] jfo' u'0f:t/sf] k|ltlglwTj u5{g\ .  

k|:t't tYof+scg';f/ pNn]lvt cf7 dlxgfsf] cjlwdf k'tnL;8s, eQmk'/ / dR5]ufpFsf] cf};t 
PM10 sf] dfqf qmdzM #)%=)@ µg/m3, !$)=#% µg/m3 / ^)=## µg/m3 /x]sf] 5 . k'tnL;8sdf 
PM10 sf] dfqf g]kfnsf] /fli6«o dfkb08 -!@) µg/m3_ eGbf cTolws a9L ePsf] t/ dR5]ufpFdf 
dfkb08cg'¿k g} /x]sf] kfOPsf] 5 . eQmk'/df clwsf+z dlxgf dfkb08eGbf a9L / s]xL 
dlxgfdf dfkb08cg'¿k g} /x]sf] 5 . pknAw PM10 sf] cfwf/df d'Vo ;x/x¿df jfo' k|b'if0f 
cTolws /x]sf] / u|fdL0f e]udf jfo' k|b'if0fsf] cj:yf ;Gtf]ifhs /x]sf] eGg ;lsG5 . k|:t't 
u|fkmaf6 ;'Vvf df};d a9\b} hfFbf jfo'sf] k|b'if0f a9\b} uPsf] b]lvG5 t/ k'tnL;8sdf kmfu'g;Dd 
36\bf] PM10 n] ;f] ;do;Dd glhs}sf] ;8s sfnf]kq] ug]{ sfd ;lsPsf] / To;kl5 
;'Vvfofd;Fu} PM10 sf] dfqf a9\b} uPsf] ljZn]if0f ug{ ;lsG5 . . PM10 d'Vo k|b'ifs ePtf klg 
o;af6 jfo' k|b'if0fsf] ;Dk"0f{ cj:yfnfO{ hgfpg ;lsFb}g . t;y{ PM10 sf ;fy;fy} g]kfn 
;/sf/af6 tf]lsPsf cGo Kof/fld6/x¿ (TSP, SO2, NO2, CO, Pb, Benzene, PM2.5, Ozone) sf] 
dfkg ;d]t plQs} cfjZos x'G5 . 

sf7df8f}+ pkTosf jfo' k|b'if0fsf] b[li6sf]0fn] cToGt ;+j]bgzLn ;x/ xf] . srf}/f cfsf/sf] 
agf]6sf sf/0f sf7df8f}+sf] k|b'if0f cGo If]qdf km}ng g;Sg] / pkTosf leq Plss[t eO/xg] 
sf/0fn] o;sf] k|efj nfdf] ;do;Dd /lx/xG5 . pkTosf aflx/sf ;x/x¿ h:t} a'6jn, kf]v/f, 
la/f6gu/, jL/uGh, gf/fo0fu9 cflbdf ;d]t cTolws dfqfdf ;jf/L ;fwfgx¿ ;+rfngdf 
/x]sf, cJojl:yt ;x/Ls/0f Pjd\ snsf/vfgfx¿af6 lgisf;g x'g] w'jfFw"nf]n] jfo' k|b'if0f a9\b} 
uO/x]sf] 5 . ljZj ;Dkbf ;"rLdf /x]sf] uf}td a'4sf] hDd:yn n'lDagL j/k/ ;~rfngdf /x]sf 
l;d]G6 pBf]ux¿ Pjd\ OF6f pBf]uaf6 ;d]t ;f] If]qdf jfo' k|b'if0f a9\b} uPsf]n] ko{6g Pjd\ 
;Dkbf If]qdf gsf/fTds c;/ kb}{ uO/x]sf] 5 .  

^= jfo' k|b'if0faf6 k/]sf k|efj 

jfo' k|b'if0faf6 dfgj :jf:Yo, jftfj/0f, kz'k+5L, s[lif, af]6la¿jf Pjd\ ef}lts ;+/rgfdf k/]sf] 
c;/sf ;DaGwdf g]kfndf kof{Kt cWoog cg';Gwfg x'g g;s] tfklg jfo' k|b'if0faf6 kg]{ k|ToIf 
Pjd\ ck|ToIf k|efjx¿ lgDgfg';f/ /x]sf 5g\ M 

-s_  dfgj :jf:Yodf kg]{ c;/M ;fdfGotof jfo' k|b'if0faf6 cfFvf b'Vg], 3fF6L b'Vg], 5fnf 
lrnfpg] h:tf ;d:ofx¿ b]lvg'sf ;fy} jfo'd08ndf x'g] ljleGg lsl;dsf xflgsf/s 
UofF;x¿ h:t}M ;Nkm/8fO{cS;fO{8, sfa{gdf]gf]cS;fO{8, gfO6«f]hgcS;fO{8 cflbn] kmf]S;f]df 
c;/ u/L bd a9\g], lg:;fl;g] ;d:ofsf ;fy} cGo Zjf;k|Zjf;;DaGwL /f]u nfUg] x'G5 . 
snsf/vfgf, oftfoftsf ;fwg cflbaf6 lgisf;g x'g] Volatile Organic Compounds 
(VOCs), l;;f (Pb),Sof8ldod (Cd), Dioxins Pjd\ Furans h:tf k|b'ifssf] sf/0faf6 
SofG;/h:tf] k|f0f3fts /f]u nfUg ;S5 .  

-v_  jftfj/0fdf kg]{ c;/M Short lived climate pollutants (SLCP) Pjd\ sfj{g8fO{cS;fO{8 
nufotsf xl/t u[x UofF;x¿ (GHGs) sf] pT;h{gaf6 xl/tu[x k|efj kg{ uO{ k[YjLsf] 
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cf};t tfkqmddf a[l4 x'Fb} uO/x]sf] 5 / g]kfndf cf};tdf k|ltjif{ )=)^ sf] b/n] 
tfkqmd a[l4 eO/x]sf] 5 . h;sf k|efjx¿ b]lvg yfln;s]sf 5g\ . xfjfdf cTolws 
SOx, NOx sf] sf/0faf6 cDnLo jiff{ x'g uO{ /fli6«o ;Dkbf, ef}lts ;+/rgf cflbdf Iflt 
x'g'sf ;fy} df6f]sf] pj{/fzlQmdf x|f; cfO{ af]6la¿jf Pjd\ afnLgfnLdf ;d]t gsf/fTds 
c;/ kb{5 . jfo' k|b'if0fsf] l;dfgf gx'g] x'Fbf l5d]sL b]zx¿af6 -ljz]ifu/L ef/taf6_ 
g]kfndf jfo' k|b'if0f k|j]z u/L t'jfFnf] nfUg], t/fO{df nfdf] ;do;Dd s'lx/f] nfUg]h:tf 
k|efjx¿ b]vf k/]sf 5g\ . 

&= jfo' k|b'if0fsf] /f]syfdsf pkfo Pjd\ ;'emfjx¿ 

;x/Ls/0f, cf}Bf]lus Pjd\ ljsf;hGo lqmofsnfkaf6 jftfj/0f x|f; x'g] s'/f cjZodefjL g} 5 
. t;y{ ljleGg ;/f]sf/jfnf lgsfoaf6 jfo' k|b'if0f lgoGq0fsf nflu of]hgfa4 tj/n] k|efjsf/L 
sbd rfNg cTofjZos 5 . jfo' k|b'if0f lgoGq0f Pjd\ jfo'sf] :jR5tf sfod /fVg 
lgDgfg';f/sf ;'emfjx¿ k|:t't ul/Psf] 5M 

-s_  sf7df8f}+df jfo' k|b'if0f ljs/fn ;d:ofsf ¿kdf b]lvPsfn] ;DalGwt ;/sf/L lgsfo -
lj1fg, k|ljlw tyf jftfj/0f dGqfno, jftfj/0f ljefu_ n] jfo' k|b'if0f lgoGq0f ;DaGwdf 
cNksfnLg Pjd\ bL3{sfnLg Strategic Air Quality Management Plan agfO{ nfu" ug'{kg]{ 
;fy} jfo' u'0f:t/ Joj:yfkgsf nflu ;f+u7lgs ;+/rgfdf 5'§} OsfOsf] Joj:yf ug'kg]{ .  

-v_  xfn eO/x]sf jfo' u'0f:t/ cg'udg pks/0fx¿ k'/fgf ePsfn] gofF k|ljlwdf cfwfl/t 
pks/0f -h:t}M Real time) hl8t cg'udg s]Gb|x¿ sf7df8f}+ ;x/sf ;fy;fy} cGo d'Vo 
;x/x¿df :yfkgf u/L jfo'sf] u'0f:t/ lgoldt dfkg ug]{ / jfo' u'0f:t/ cj:yfsf] 
hfgsf/L ;DalGwt lgsfox¿ Pjd\ ;/f]sf/jfnx¿nfO{ u/fpg] .  

-u_  jfo'sf] /fli6«o dfkb08leq xfjfsf] :jR5tf sfod /fVgsf nflu k|b'if0fsf cGo ;|f]tx¿sf] 
;d]t dfkb08 tf]Sg'sf ;fy} xfnsf If]qut dfkb08sf] ;do;fk]If k'g/fjnf]sg / 
dfkb08sf] kfngf eP of gePsf] ;DaGwdf lgoldt cg'udg u/L dfkb08 kfngf 
gug]{nfO{ s8f sf/jfxL ug'{kg]{ .  

-3_  sd k|b'if0f ug]{ k|ljlwsf] ljsf; u/L ;f] sf] cjnDag ug{sf nflu k|f]T;fxg ug'{kg]{ . 

-ª_  xflgsf/s Pjd\ cTolws jfo' k|b'if0f ug]{ -h:t}M Ozone depleting substance- ODS) 
kbfy{df /f]s nufO{ j}slNks Pjd\ sd xflgsf/s kbfy{sf] vf]h Pjd\ cg';Gwfg ug'{kg]{ .  

-r_  hg:t/ Pjd\ ;/f]sf/jfnf lgsfox¿df jfo' k|b'if0f / To;af6 x'g] gsf/fTds kl/0ffdaf/] 
;r]tgf clej[l4 ug'{kg]{ .  

-5_  ;Ldfkf/af6 x'g] jfo' k|b'if0f /f]syfd / o;sf] c;/ Go"gLs/0fsf nflu cGt/f{li6«o:t/df 
;dGjo Pjd\ ;xsfo{ ug'{kg]{ . 

-h_  Polluters Pay Principle nfO{ sfof{Gjogdf NofO{ k|b'if0f z'Nsaf6 jfo' u'0f:t/ dfkg, jfo' 
k|b'if0f lgoGq0f Pjd\ k|efj Go'gLs/0fsf sfo{qmd agfO{ nfu" ug'{kg]{ .  



  

56 jftfj/0f ljefu 

 

*= cGTodf, 

jfo' k|b'if0f Ps k|d'v jftfj/0fLo k|b'if0fsf] ¿kdf b]vf k/]sf] 5 . o;sf] k|d'v sf/0f dfgjLo 
lqmofsnfk g} xf] . g]kfndf jfo' k|b'if0f;DaGwL ljleGg dfkb08x¿ nfu" ePtf klg ;f] sf] 
k|efjsf/L sfof{Gjog gePsf sf/0f ;d]t sf7df8f}+nufot k|d'v ;x/x¿df jfo' k|b'if0f a9\bf] 
qmddf /x]sf] 5 . jfo' k|b'if0faf6 jftfj/0f Pj+ dfgj :jf:Yodf kg]{ c;/ sd ug{sf nflu 
k|b'if0f Go"gLs/0fsf pkfox¿sf] cjnDag ug'{sf ;fy} ;DalGwt ;/sf/L lgsfoaf6 cNksfnLg 
Pjd\ bL3{sfnLg sfo{of]hgf agfO{ ;f] sf] sfof{Gjog ug{ ckl/xfo{ 5 . 

;Gbe{ ;fdu|LM 

 jftfj/0fLo dfkb08 tyf ;DalGwt ;"rgfsf] ;+ufnf], jftfj/0f dGqfno, cfiff9, @)%& . 
 Rapid Urban Assessment for Air Quality for Kathmandu Nepal, ICIMOD, 2012. 
 u0f]zaxfb'/ af]x/f, jftfj/0fLo lzIff, ljBfyL{ k'= e08f/, sf7df8f}+ , t];|f] ;+:s/0f @)^( .  
 Air quality data, Mangsir-Jestha, Department of Environment, Kupandole, 2014. 
 www.moste.gov.np 
 www.doenv.gov.np 
 International Centre for Integrated Mountain Development (ICIMOD) -2006 

 
 

 
 

 

 
 

tkfO{+nfO{ s] nfU5 < ;lbcf}+b]lv ;Eotf;“u hf]l8Psf gbLgfnf kljq /fVg' 
xfd|f] bfloTj xf]Og < xfdLn] kf/]sf] kmf]xf]/sf sf/0f gbLgfnf;“u} xfd|f] 
kl/j]z b"lift / b"u{lGwt alg/x]sf] 5 . o;n] lgDTofpg] c;/af/] tkfO{+ cfkm}+ 
hfgsf/ x'“bfx'“b} lsg x]nr]qm\ofO“ ug]{ < o;sf] c;/ tkfO{+nfO{ klg t k5{ lg 
xf]Og < 
 

gbLgfnfdf kmf]xf]/ gkmfnf}+, tf]lsPsf] :yfgdf dfq kmf]xf]/ kmfNg] u/f}+ .  
cfkm\gf] j/k/ ;“w} ;kmf /fvf}+, cfkm\gf] kl/j]z xl/ofnL agfcf}+ . 

 

gbL dfgj ;Eotf / kljqtfsf] k|lts xf] . 
o;sf] ;+/If0f ug'{ xfdL ;a}sf] st{Jo xf] .. 

 

http://www.moste.gov.np/
http://www.doenv.gov.np/
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a9\bf] ;x/Ls/0f / Jfftfj/0f 
 
 

 

– O{= lszf]/ >]i7 * 

;f/;+If]k (ABSTRACT) 

cfw'lgs ;x/Ls/0fsf] cf/De ;g\ !*%) lt/ ePsf] ljZjf; ul/G5 . o'/f]ksf] jfl;{nf]gf, k|mfG;sf] 
k]l/; ;x/, a|flhnsf] a|fl;lnof, cd]l/sfsf] Go"of]s{ / kl5Nnf] ;dodf l5d]sL d'n's rLg / 
ef/tdf ePsf] ;x/Ls/0f clg blIf0f cd]l/sf, hfkfg ci6]«lnof cflb b]zdf ePsf] ;x/Ls/0f 
ljZjs} cg's/0fLo dflgG5 . g]kfndf ;g\ !(&) sf] bzsb]lv g} ;x/Ls/0fdf tLj|tf cfPsf] ;fy} 
lj=;= @)$( ;fnb]lv cUnf–cUnf ;+o'Qm cfjf; ejgx¿sf] ;'¿af6 ePsf] kfOG5 . ;x/Ls/0fn] 
Psflt/ gofF–gofF cj;/x¿ yk]sf] 5 eg] csf]{lt/ ljljw r'gf}ltx¿ klg ylkFb} uPsf 5g\ . 
g]kfndf cem} klg ;x/L hg;+Vof !&=)&Ü /x]sf] . t/ klg cJojl:yt ¿kdf ePsf] ;x/Ls/0f / 
o;sf] sf/0faf6 jftfj/0fdf k/]sf] k|efjn] ubf{ of] Pp6f /fli6«o ;d:ofsf] ¿kdf ;d]t b]vf 
kl/;s]sf] 5 . sf7df8f}+ s]lGb|t ;x/Ls/0fn] /fhwfgL ;x/sf] wfGg ;Sg] Ifdtf (Carrying 
capacity) / /fli6«o :j¿knfO{ c;Gt'lnt agfO/x]sf 5g\ .  

;x/L sl/8f]/, ;x/L ag, ;x/L s[lif cflb cjwf/0ffx¿ cl3 ;f/]/ ;Gt'lnt Osf]l;i6d l;h{gf 
u/L] k|fs[lts ;|f]t, ;fwgsf] ;d'lrt k|of]u4f/f :jR5 tyf :j:y jftfj/0f clg lbuf] ljsf; 
xfl;n u/L Ps ;'Gb/ ;dfh clg jftfj/0fd}qL ;x/L ljsf;nfO{ of]ubfg ug{ g]kfn ;/sf/n] 
bLw{sfnLg ;f]r klg cl3 ;f/]sf] 5 . jftfj/0f ljgfzdf ljsf;sf] gLlt cjnDag u/L Pp6f 
¿v sf6\bf To;} :yfgsf] j/k/ sDtLdf kRrL; j6f ¿v /f]Kg] sfo{ ubf{ jftfj/0fdf pNn]Vo 
;'wf/ Nofpg ;lsG5 . cfhsf] nufgLaf6 eljiodf x'g;Sg] clwstd pknAwLnfO{ ;bf cfTd;ft 
u/L ;x/L ljsf; Pjd\ jftfj/0f ljsf;df ;kmntfk"j{s sfo{ ug{ ;lsG5 . 

 

k[i7e"ld 

dfgj ;Eotfsf] ljsf;;Fu k|ToIf ;/f]sf/ /fVg] cfhsf] cfw'lgs ;x/L ljsf;sf] dxTjk"0f{ :yfg 
/x]sf] x'G5 . ;x/L If]qsf] ef}lts ljsf; g} ;fwf/0f cy{df ;x/Ls/0f xf] . of] Ps ljZjsf] 

                                                           

* OlGhlgo/, jftfj/0f ljefu .  
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kl/jt{g klg xf] . u|fdL0f ;+/rgfdf qmlds ¿kdf ljsf; x'Fb} ljsl;t ;x/df ¿kfGt/0f x'g' g} 
;x/Ls/0f xf] . ;x/Ls/0fsf] cy{ ;x/df hg;+Vofsf] clws s]Gb|Ls/0f / hg;++Vofsf] kl/jt{g;Fu 
;DalGwt x'G5 . ;+o'Qm /fi6«;+3sf] kl/efiffcg';f/, u|fdL0f If]qaf6 ;x/df sfd ug{ uO{ a;f]af; 
ug'{ g} ;x/Ls/0f xf] . o;nfO{ w]/} tTjx¿n] k|efj kf/]sf] x'G5 h:t}M ;fdflhs, cfly{s / 
/fhgLlts cflb .  

cfw'lgs ;x/Ls/0fsf] Oltxf;nfO{ ljZn]ifg ug]{ xf] eg] ;x/L of]hgfsf] cf/De ;g\ !*%) lt/ 
ePsf] ljZjf; ul/G5 . o;} ;dokl5 o'/f]ksf] afl;{nf]gf / k]l/; ;x/nfO{ cfw'lgs ;x/sf] 
¿kdf ¿kfGt/0f ug]{ sfo{ ;'¿ ePsf] dflgG5 . ;g\ !()) lt/ cfOk'Ubf sf/vfgfdf sfdbf/nfO{ 
:jR5 jftfj/0f k|bfg ug]{ p2]Zon] :jR5 / xl/t ;x/sf] ¿kdf ;x/L ljsf; of]hgf cl3 
a9fOof] . To:t} ;g\ !(@) lt/ cfP/ cd]l/sfdf :6Ln :6«Sr/sf] ljsf;;Fu} uugr'DaL ejg 
lgdf{0fsf] k|lqmof cl3 a9]sf] kfOG5 . ;g\ !(%^ b]lv !(^) lt/ lgdf{0f ePsf] a|flhnsf] 
a|fl;lnof ;x/nfO{ cfw'lgs ;x/sf] ¿kdf lng] ul/G5 . kl5Nnf] ;dodf l5d]sL d'n's rLg / 
ef/tdf ePsf] ;x/Ls/0f klg ;Demgof]Uo /x]sf] 5 . To:t} blIf0f cd]l/sf, hfkfg, ci6]«lnof 
cflb b]zxdf ePsf] ;x/Ls/0f ljZjs} cg's/0fLo dflgG5 . g]kfndf lj=;= @)$( ;fnb]lv 
cUnf–cUnf ;+o'Qm cfjf; ejgx¿sf] ;'¿af6 eP/ xfn xhf/f}+ cfjf; PsfO{ ePsf] ;+o'Qm 
cfjf; ejgx¿sf] lgdf{0f eO{ ;x/Ls/0fsf] If]qdf Ps gofF cfofd ;d]t yk]sf] kfOG5 . 

g]kfndf ;g\ !(&) sf] bzsb]lv g} ;x/Ls/0fdf cfPsf] tLj|tf;Fu} ljljw r'gf}tLx¿ lbgfg'lbg 
ylkFb} uPsf 5g\ . g]kfndf cem} klg ;x/Ls/0fsf] k|ltzt Go"g /x]sf] 5 t/ klg cJojl:yt 
¿kdf ePsf] ;x/Ls/0f / o;sf] sf/0faf6 jftfj/0fdf k/]sf] k|efjn] ubf{ of] Pp6f /fli6«o 
;d:ofsf] ¿kdf ;d]t b]vf kl/;s]sf] 5 . sf7df8f+} s]lGb|t ;x/Ls/0fn] /fli6«o :j¿k 
c;Gt'lnt ag]sf 5g\ . s'g} of]hgfljgf ;x/sf] :yfkgf x'Fbf o;n] jftfj/0f Pjd\ dfgj 
;dfhnfO{ cgluGtL c;/x¿ kf/]sf] x'G5 . hUufsf] cltqmd0f, s[lifof]Uo hldgdf cJojl:yt 
s+lqm6 h+unsf] lgdf{0f x'g', kfgLsf d'xfg ;'Sg', ;x/ g} k"/} efl;g' cflb o;sf s]xL pbfx/0fLo 
c;/x¿ x'g\ . sf7df8f}+ pkTosfnufot ;Lldt 7"nf ;x/x¿df dfq ef}lts, ;fdflhs / cfly{s 
;+/rgfx¿ s]lGb|t 5g\ . ctM u|fdL0f e]u Pjd\ ;fgf ;x/x¿af6 7"nf ;x/L s]Gb|x¿df 
a;fOF;/fO{ x'g] qmd tLj| 5 . 7"nf Pjd\ ;fgf ;x/x¿sf] jftfj/0fLo l:ylt lbgfg' lbg v:sFbf] 
klg 5 . 

;x/x¿df kof{Kt ef}lts Pj+ ;+:yfut ;+/rgfx¿ tyf jftfj/0fLo Joj:yfkgsf] Joj:yf geO{ 
u|fdL0f e]ux¿ ldnfO{ gu/kflnsf 3f]if0ff ug]{ kl/kf6Ln] of] ;d:ofnfO{ emg} hl6n agfPsf] 5 . 
xfn} g]kfn ;/sf/af6 yk &@ j6f gu/kflnsfx¿sf] 3f]if0ff u/];Fu} yk jftfj/0f ljgfzsf] 
;d:of t x'g] xf]Og eGg] ax; ;d]t x'g yfn]sf] 5 . s'g} ;do g]kfnsf] klxrfg af]s]sf] …xl/of] 
jg g]kfnsf] wgÚ elgg] k|fs[lts ;Dkbf cfh w]/} 7fpFdf phfl8Psf] 5 . g]kfndf ljleGg 
r/0fdf xl/ofnL jg / jftfj/0fdf cfqmd0f x'Fb} cfO/x]sf] pbfx/0fx¿ xfdL;Fu k|;:t 5g\, rfx] 
;x/Ls/0fsf] gfddf xf];\, rfx] ;'s'Djf;Lx¿nfO{ cfjf; Joj:yfsf gfddf xf];\, of /fhg}lts 
cfGbf]ngsf] gfddf g} lsg gxf];\ . olx qmd lg/Gt/ rNg] xf] eg] xfd|f ;GtltnfO{ gfËf 8fF8f / 
lxpF/lxt lxdfn clg pi0f tfkqmd;lxtsf] jftfj/0fdfq 5f]8\g ;Sg]5f}F . ctM jftfj/0fsf] 
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plrt Joj:yfkgljgf ;x/Ls/0fdf nufgL ug'{ eg]sf] cfˆgf] v'§fdf a~r/f] xfGg' eGg] egfO{ 
h:t} s'g} sfnv08df rl/tfy{ x'g;Sg]] 5 . o;df ;a}n] cfh}af6 rgfvf] eO{ cfjZos kxn 
ug'{kg]{ a]nf cfPsf] 5 . 

cJojl:yt ¿kdf eO/x]sf] ;x/Ls/0fnfO{ Jojl:yt ljsf; ug{sf] nflu ;x/L ljsf; dGqfnon] 
…k"jf{wf/ tyf ;]jf ;'ljwfo'Qm, Jojl:yt, ;kmf / ;'Gb/ ;x/ tyf a:tLx¿Ú eGg] bL3{sfnLg ;f]r 
/fv]sf] 5 . To;}u/L jftfj/0f ljefuaf6 klg jftfj/0f Joj:yfkgsf] cjwf/0ffnfO{ :yfgLo 
:t/;Dd k'¥ofO{ :jR5 tyf :j:y jftfj/0fsf] l;h{gf ug]{ ;fy} k|fs[lts >f]t ;fwgsf] ;d'lrt 
k|of]u4f/f lbuf] ljsf; xfl;n u/L ;du| dfgj ljsf;tkm{ cu|;/ ;Dd'gt ;dfhsf] lgdf{0f ug]{ 
bL3{sfnLg ;f]r cl3 ;f/]sf] 5 . ;/sf/L lgsfox¿af6 o; lsl;dsf] kxn ug'{ eg]sf] 
;x/Ls/0fnfO{ jftfj/0fd}qL agfpg vf]Hg' g} xf] . ;fy} lbuf] ljsf;, jftfj/0f clg ;x/L 
ljsf;sf] ;sf/fTds Pj+ u'0ffTds glthfsf] nflu ljleGg sfg'g, gLlt, tyf lgodx¿ nfu' u/L 
l;Ëf] g]kfnnfO{ jftfj/0fd}qL ;x/ agfpg]tkm{ klg g]kfn ;/sf/ cu|;/ 5 . 

g]kfnsf] hg;+Vof / ;x/Ls/0f 

/fli6«o hgu0fgf @)^* cg';f/ g]kfndf s'n hg;+Vofsf] sl/a !&=)& k|ltzt hg;+Vof %* 
j6f ;x/x¿df a:5g\ . !) jif{cl3 of] !$=@) k|ltztdfq lyof] . h;cg';f/ ;a}eGbf w]/} 
hg;+Vof sf7df8f}+ lhNnfdf !& nfv $$ xhf/ @$) b]lvG5 . h'g !) jif{cl3 !) nfv *! 
xhf/ *$% lyof] . sf7df8f+}sf] hg;+Vof !) aif{df ^!=@# k|ltztn] a[l¢ ePsf] 5 / ;fnfvfnf 
jflif{s j[l¢b/ $=&* k|ltzt /x]sf] 5 . h'g g]kfnsf] cf};t j[l¢b/ eGbf #=$# k|ltztn] a9L 5 
. ef}uf]lns If]qcg';f/ t/fO{sf] s"n hg;+Vof %)=@& k|ltzt -! s/f]8 ## nfv !* xhf/ &)% 
hgf_, kxf8df $#=)! k|ltzt -! s/f]8 !# nfv ($ xhf/ )& hgf_ / lxdfnL If]qdf ^=&# 
k|ltzt -!& nfv *! xhf/ &(@ hgf_ /x]sf] b]lvG5 . of] tYofÍn] ;x/df ePsf] tLj| hg;+Vof 
j[l¢b/nfO{ lrq0f ub{5 . ljz]ifu/L t/fO{ If]qdf hg;+Vof rfk a9\b} 5 . a:tL ljsf;, ;8s 
la:tf/ Pjd\ z}lIfs ;+:yfx¿, c:ktfnx¿, cf}Bf]lus snsf/vgfx¿, Jofkfl/s ;+:yf tyf cGo 
k|lti7fgx¿sf] ljsf; / la:tf/, ;fy} ;]jf Joj;fox¿ t/fO{ ;x/df s]lGb|t eO{ ;x/Ls/0f x'Fb} 
uPsf] 5 . Psflt/ k'/fgf a:tL, ahf/x¿ ;x/sf ¿kdf ¿kfGtl/t x'Fb}5g\ / ;8s 
;~hfnx¿sf] la:tf/;Fu} gofF gofF ;x/L a:tL, ahf/ s]Gb| / 3gf a:tLx¿ ylkFb} 5g\ eg] 
csf]{lt/ ;x/Ls/0fsf] hGd ;Fu;Fu} jftfj/0f dfly klg cfqmd0f x'Fb} uPsf] 5 . 

g]kfn ;/sf/n] xfn} %* j6f gu/kflnsfaf6 &@ j6f yk u/L gu/kflnsf ;+Vof !#) j6f 
k'¥ofpg', sf7df8f}+nufotsf b]zsf ljleGg 7fpFdf ePsf] ;8s la:tf/ sfo{ tyf ef}lts 
;+/rgfsf] tLj| lgdf{0f ug'{ ;x/Ls/0fsf] HjnGt gd"gf xf] . To;}u/L g]kfn ;/sf/n] 
;x/Ls/0fnfO{ Jojl:yt u/L jftfj/0fdf :jR5tf sfod /fVgsf] nflu …;x/L sl/8f]/Ú sf] 
cjwf/0f NofPsf] 5 . h;sf] sf/0faf6 Jojl:yt ;x/sf] ljsf; / lj:tf/sf ;fy} jftfj/0fsf] 
;+/If0fdf ;d]t 6]jf k'Ug hfg] 5 . d'n'ssf ljleGg ;x/nfO{ ;d]6]/ 7"nf ;x/L sl/8f]/ lgdf{0f 
u/L ;x/Ls/0fsf] plrt Joj:yfkg tyf jftfj/0fsf] ljgfz Go"gLs/0f ug{ ;/sf/n] o; 
lsl;dsf] cjwf/0ff NofPsf] xf] . h;sf] sf/0faf6 bL3{sfnLg ;d:of sd ug{ klg ;lsG5 . 
ljz]iftM 7"nf ;x/L If]qsf] aLr efudf kg]{ If]q / glhsdf /x]sf ;x/x¿nfO{ ;d]6]/ 7"nf 
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sl/8f]/ lgdf{0f ug{ yflnPsf] 5 . oL :yfgdf ;/sf/n] cfwf/e"t ef}lts k"jf{wf/ lgdf{0f ug]{ / 
Jofkfl/s sDKn]S;nufot cGo ef}lts k"jf{wf/ lgdf{0fdf lghL If]qnfO{ lbP/ ;fj{hlgs lghL 
;xsfo{ (Public Private Partnership) sf] cjwf/0ffnfO{ ;d]t k|f]T;fxg lbg nfu]sf] 5 . 
o;cGtu{t klxnf] r/0fdf ;ft 7"nf ;x/L sl/8f]/ lgdf{0f ul/g] g]kfn ;/sf/sf] gLlt /x]sf] 5 . 
b'O{b]lv rf/ ;x/x¿nfO{ hf]8]/ sl/8f]/ lgdf{0f ug{ yflnPsf] 5 . o;cGtu{t b'xaL–Og¿jf–
w/fg, jL/u~h–lhtk'/–l;d/f–kyn}of, kfFrvfn–w'lnv]n–ag]kf–kgf}tL, kf]v/f–n]vgfy–b'n]uf}+8f, 
slknj:t'–n'lDagL–l;¢fy{gu/–a'6jn, ;'v]{t–bz/yk'/–l5~r', cQl/of–wgu9L / sf]xnk"/–
g]kfnu~hdf 7"nf sl/8f]/sf] lgdf{0f ug{ yflnPsf] 5 . o; lsl;dsf] sl/8f]/sf] lgdf{0faf6 To; 
If]qdf ;x/, pBf]u tyf jftfj/0fnfO{ plrt Joj:yfkg ug{ ;lsg] ePsf]n] kl5Nnf lbgx¿df 
g]kfnn] ;x/L ljsf; clg jftfj/0fsf] If]qdf pNn]vgLo k|ult ;d]t xfl;n u/]sf] 5 . 

g]kfn ;/sf/n] jftfj/0fnfO{ 6]jf k'¥ofpgsf] nflu ;x/L jg, ;x/L s[lifsf] cjwf/0ff cl3 
a9fPsf] klg 5 . h;sf] d'Vo p2]Zo clwstd v'nf Pjd\ xl/ofnL If]qsf] ljsf; u/L ;x/L 
jftfj/0fnfO{ cTolws ¿kdf sfod ug{' xf] . o;} ;Gb{edf g]kfn ;/sf/n] /fli6«o ;x/L gLlt 
@)^$ nfO{ ;x/L ljsf;sf] :ki6 dfu{lrqsf] d"n cfwf/sf] ¿kdf lnPsf] 5 . ;fy} ;x/L 
jftfj/0f lgb]{lzsf, @)^& sf] dfWodaf6 ;x/L If]qleq a9\b} uPsf] ef}lts ljsf; tyf cGo 
dfgjLo lqmofsnfkaf6 kg{ uPsf] gsf/fTds jftfj/0fLo k|efjnfO{ Go"gLs/0f ug{, /fli6«o 
;Dkbfsf] k|j4{g / ;+/If0f ug{, hg:jf:Yo ;DaGwL clwsf/nfO{ ;'lglZrt ug{ tyf :jR5, ;kmf 
Pj+ jftfj/0fd}qL lbuf] ;x/L ljsf; ug{sf nflu sf];]9'Ëfsf] ¿kdf yfngL u/]sf] 5 .  

;x/L jftfj/0f ;Gt'ng 

;x/Ls/0fsf] sf/0faf6 x'g;Sg] jftfj/0fLo k|b'if0fnfO{ Go"gLs/0f u/L cfw'lgs ;x/nfO{ 
jftfj/0fd}qL agfpg' g} cfhsf] k|d'v cfjZostf xf] . h'g ;a}sf] ;xof]u / ;xsfo{df ;Dej 
5 . h;af6 pBf]u, c:ktfn, Jofkfl/s tyf cfjf;Lo 3/af6 pTkfbg x'g] ;fdfGo Pj+ 
hf]lvdk"0f{ kmf]x/nfO{ ;'/lIft tj/n] Joj:yfkg u/L ;x/nfO{ :jR5, ;kmf / jftfj/0fd}qL 
agfpg ;lsG5 . To;}u/L ;x/L If]qdf rNg] ;jf/L;fwgnfO{ g]kfn ;/sf/n] tf]s]sf] 
dfkb08x¿nfO{ s8fO{sf ;fy kfngf ug{ nufpg], cf}Bf]lus k|lti7fg tyf Jofkfl/s 
;+:yfx¿nfO{ klg ;/sf/n] tf]lslbPsf dfkb08sf] kl/lwleq /xL k|b'if0f pT;h{g ug]{ ugf{n] 
jftfj/0fnfO{ :jR5 cjZo klg /fVg ;lsG5 . ;fy} gofF kl/of]hgfsf] :jLs[ltsf] lznlznfdf 
nufgLstf{af6 u/]sf] k|f/lDes jftfj/0fLo k/LIf0f (Initial Environment Examination) / 
jftfj/0fLo k|efj d"NofÍg (Environment Impact Assessment) df pNn]v u/]adf]lhdsf] 
jftfj/0f Joj:yfkg of]hgf (Environmental Management Plan) nfO{ OdfGbf/Ltfk"j{s 
sfof{Gjog u/L jftfj/0fnfO{ cfjZos u'0f:t/ sfod ug{ ;lsG5 . jftfj/0f ljgfzdf 
ljsf;sf] gLlt cjnDag u/L Pp6f ¿v sf6\bf To;} :yfgsf] j/k/ sDtLdf kRrL; j6f ¿v 
/f]Kg] sfo{ ubf{ jftfj/0fdf pNn]Vo ;'wf/ Nofpg ;lsG5 . cfhsf] nufgLaf6 eljiodf x'g;Sg] 
clwstd pknlAwnfO{ ;bf cfTd;ft u/L ;x/L ljsf; Pj+ jftfj/0f ljsf;df ;kmntfk"j{s 
sfo{ ug{ ;lsG5 . 
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jftfj/0fsf] ljsf;;Fu ¿vla¿jf Pj+ jg:kltn] k|ToIf ¿kdf ;DaGw /fVg] ub{5 . xfnsf] dfgj 
ljsf;sf] k|lt:kwf{df ljZjJofkL ¿kd} ;x/Ls/0f Ps dxTjk"0f{ kIfsf] ¿kdf :yflkt ePsf] 5 . 
;g\ !(!) df @* k|ltzt /x]sf] ;+o'Qm /fHo cd]l/sfsf] ;x/L hg;+Vof ;g\ @)!) df *# 
k|ltzt k'Ug', ;g\ @)!! df o'/f]ksf] ;x/L hg;+Vof &$ k|ltzt /xg', a]nfotsf] ;x/L If]qdf 
() k|ltzteGbf a9L hg;+Vof s]lGb|t /xg', Nofl6g cd]l/sfdf ;x/L hg;+Vof ;g\ @)!! df 
*) k|ltzt /xg', dWok"j{ / pQ/L clk|msfdf %( k|ltzt /xg' / blIf0f Pl;ofdf #! k|ltzt 
/xg'h:tf tYofÍn] klg ;x/Ls/0f / ljsf;sf] ;DaGwnfO{ k'li6 ub{5g -ljZj a}s, @)!#_ . 
t;y{ /fi6«sf] ;Eotf, ;+:s[lt Pj+ cfly{s ;Dd[l¢sf] dfkg ;x/Ls/0fsf] :t/ / :j¿kaf6 ;d]t 
cfFsng ug{ ;lsG5 . 

ljutsf s]xL bzsotf ljZjJofkL ¿kdf a9\bf] ;x/Ls/0f ;Fu;Fu} g]kfndf klg ;x/Ls/0fn] 
ult lnO/x]sf] 5 . ef}lts k"jf{wf/, /f]huf/L, :jf:Yo, lzIffnufot ljljw cj;/sf] pknAwtf 
Pj+ j[l¢sf] sf/0fn] ubf{ g]kfndf klg u|fdL0f If]qaf6 ;x/L If]qdf a;fOF;/fO{sf] b/ a9\bf] 5 . 
o;n] /fhwfgL ;x/sf] wfGg ;Sg] Ifdtf (Carrying Capacity) sf] ;Gt'ngnfO{ ;d]t r'gf}tL 
lbO/s]sf] 5 . a9\bf] hg3gTj, cJojl:yt ljsf;sf k"jf{wf/ lgdf{0f Pj+ ljt/0f tyf of]hgfj¢ 
a;f]af;sf] cefjn] ubf{ ;x/L hghLjg Psflt/ lbgk|ltlbg ;fFw'l/Fbf] 5 eg] csf]{tkm{ cfwf/e"t 
;]jf ;'ljwfsf] ;Gt'lnt cfk"lt{ x'g ;s]sf] 5}g . ljleGg jftfj/0fLo ;d:ofx¿ / k|b'if0fsf] df/ 
;x/af;Lx¿n] v]Kg' kl//x]sf] 5 . a9\bf] ;x/Ls/0fn] ubf{ dfgjnfO{ pknAw xl/t If]q lbgfg'lbg 
sdL x'Fb} uO/x]sf] 5 eg] csf{lt/ pknJw xl/t If]qdf cTolws rfk kg{ uO{ IfoLs/0f x'Fb}5 .  

pk;+xf/ 

hLjgofkgdf k|ToIf ;DaGw /fVg] jftfj/0f eGg] zAb Pp6f zJb dfq xf]Og, ;+/If0f ug'{kg]{ 
dxTjk"0f{ ljifoj:t' klg xf] . jftfj/0fsf] ;+/If0f gx'Fbf ljZjsf] e"uf]n dxfdf/Lsf] rk]6fdf kg]]{ 
oyfy{tfnfO{ ljZjn] :jLsf/ ul/;s]sf] 5 . jftfj/0f eGg] lalQs} xfdL afFRg] k|d'v cfwf/ xf] 
eGg] xfd|f] ;dfhn] lxhf]b]lv g} ljZjf; ub}{ cfPsf] 5 . t/ klg dflg;sf cg]sg cfjZostf jf 
ef}lts ;'ljwfd'vL ;+;f/ ePsf] sf/0f jftfj/0f k|lts"n aGb} uPsf] 5 . jftfj/0f k|lts"n x'Fbf 
Ps e]usf dfq geO{ e"uf]n el/sf hgdfg;sf] hLjgofkg k|lts"n x'G5 . g]kfnsf] t/fO{df 
eGbf kxf8df / kxf8df eGbf lxdfndf tfkqmd a9\b} uO/x]sf] 5 .  

hnjfo' kl/jt{g;DaGwL ljleGg tYof+Ísf cg';f/ g]kfnsf] tfkqmd k|ltjif{ ;/b/ )=)^ l8u|L 
;]lN;o;sf b/n] a9\b} uO/x]sf] 5 tyf lxdfnL If]qdf eg] j[l¢b/ )=)( l8u|L ;]lN;o; kfOPsf] 
5 . hnjfo' kl/jt{gdf cJojl:yt / a9\bf] ;x/Ls/0f w]/} xb;Dd lhDd]jf/ klg 5 . ctM o;n] 
jftfj/0fd}qL ;x/Ls/0f cfhsf] cfjZostfnfO{ cem dxTj lbO/x]sf] 5 . o;n] k|fs[lts 
Osf]l;i6d ;Gt'ng /fVgdf ;d]t ;3fp k'¥ofpFb5 . jftfj/0f ;+/If0fsf] gfddf cg]sf} gf/f tyf 
sfo{qmdx¿ 3f]if0ff u/]tf klg sfof{Gjog geP;Dd To;sf] s'g} cf}lrTo /xFb}g . ;x/Ls/0f Ps 
cltcfjZos k|lqmof xf] h;nfO{ of]hgfj4 tl/sfn] ljsf; ug]{ ug'{ k5{ . ha ;x/Ls/0fsf] 
ljifo cfpF5, ToxfF jftfj/0f klg ;Fu} hf]l8P/ cfpF5 . ;x/Ls/0faf6 jftfj/0fdf c;/ kg{ 
;S5 t/ To;nfO{ Go"gLs/0f u/L To;af6 x'g;Sg] / ePsf k|efj / c;/nfO{ cGo dfWod -
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h:t}M a[Iff/f]k0f cflb_ af6 k"lt{ ug'{ k5{ . ctM ;sf/fTds b[li6sf]0faf6 jftfj/0fd}qL 
k|fyldstfsf ;fy cufl8 a9fpg' g} 

;Gbe{ ;fdu|LM 

1. /fli6«o ;x/L gLlt, @)^$
2. ;x/L jftfj/0f Joj:yfkg lgb]{lzsf, @)^&
3. ;x/L ljsf; dGqfnosf] ;f]rkq, @)^(
4. ljsfz l3ld/], g]kfndf ;x/
5. ljZj a}+s k|ltj]bg, @)!#
6. lszf]/ yfkf, g]kfnsf] ;x/
7. /fhf/fd >]i7, ;x/L ljsf; tyf e"pkof]u gLlt
8. uDeL/ axfb'/ xf8f, g]kfndf 
9. ljleGg kqklqsfx¿M sflGtk'/ b}lgs, cleofg b}lgs, gful/s b}lgs / OG6/g]6 ;fO6x

 

st} tkfO{+n] pBf]uwGbf, snsf/vfgf of cGo s'g} 
Joj;fohGo lqmofsnfkaf6 
/;fog tyf ljzfQm kbfy{ vf]nf, gbLdf l;w} hf]8
\̊of“Sg] ug'{ePsf] 

 

;fjwfg Û gbLgfnfnufot kfgLsf] s'g} klg ;|f]t b"lif
s;}nfO{ 5}g . o:tf] sfd g}lts 
¿kdf b08gLo xf] . 
 

jftfj/0f ;+/If0fdf ;xof]u k'¥ofp“ .

 

cflb_ af6 k"lt{ ug'{ k5{ . ctM ;sf/fTds b[li6sf]0faf6 jftfj/0fd}qL 
k|fyldstfsf ;fy cufl8 a9fpg' g} cfhsf] cfjZostf xf] . 

gLlt, @)^$ 
L jftfj/0f Joj:yfkg lgb]{lzsf, @)^& 
L ljsf; dGqfnosf] ;f]rkq, @)^( 

;x/L jgM Ps ;dLIff 
ljZj a}+s k|ltj]bg, @)!# 

;x/L ljsf;sf] dfu{ lrq  
L ljsf; tyf e"pkof]u gLlt 

uDeL/ axfb'/ xf8f, g]kfndf ;x/Ls/0f / cfjf;sf] ;d:of ;dfwfgsf pkfox¿
ljleGg kqklqsfx¿M sflGtk'/ b}lgs, cleofg b}lgs, gful/s b}lgs / OG6/g]6 ;fO6x

 

 
 

 
 

  

st} tkfO{+n] pBf]uwGbf, snsf/vfgf of cGo s'g} 
Joj;fohGo lqmofsnfkaf6 lg:sg] xflgsf/s, 
/;fog tyf ljzfQm kbfy{ vf]nf, gbLdf l;w} hf]8

ePsf] t 5}g < 

gbLgfnfnufot kfgLsf] s'g} klg ;|f]t b"lift kfg]{ 5'6 
s;}nfO{ 5}g . o:tf] sfd g}lts ¿kdf czf]elgo / sfg'gL 
kdf b08gLo xf] .  

;Eo gful/ssf] kl/ro lbp“ . 
jftfj/0f ;+/If0fdf ;xof]u k'¥ofp“ .. 

  

cflb_ af6 k"lt{ ug'{ k5{ . ctM ;sf/fTds b[li6sf]0faf6 jftfj/0fd}qL ;x/Ls/0f 

¿ 
ljleGg kqklqsfx¿M sflGtk'/ b}lgs, cleofg b}lgs, gful/s b}lgs / OG6/g]6 ;fO6x¿ 

 

st} tkfO{+n] pBf]uwGbf, snsf/vfgf of cGo s'g} 
 3fts 

/;fog tyf ljzfQm kbfy{ vf]nf, gbLdf l;w} hf]8\g] of 

t kfg]{ 5'6 
kdf czf]elgo / sfg'gL 
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ljB'tLo kmf]xf]/M Ps 68\sf/f] 
ljZjJofkL ;d:of 

  
– ef]h]Gb| a:g]t * 

ljB'tLo kmf]xf]/;DaGwL s]xL tYox¿ 

 ljZjdf k|ltjif{ @) b]lv %) ldlnog d]l6«s 6g ljB'tLo kmf]xf]/ (e-waste) l;h{gf x'G5 . 

 *) b]lv *% k|ltzt ljB'tLo pTkfbg ls t kmf]xf]/;Fu} Nof08lkmN8;fO6df ofFlsG5 ls t 
aflnG5, h;af6 jftfj/0fdf k|b'if0fsf] 7"nf] c;/ lgDtg] ub{5 . 

 ljZjdf pTkfbg x'g] ljB'tLo kmf]xf]/sf] &) k|ltzt lx:;f rLg k'Ug] u/]sf] 5 . 

 (%Ü O{–j]i6 k'gM rqm0f (Recycle) ug{ ldNg] ePtf klg clxn] ljZjdf sl/j !@=% k|ltztdfq 
O{–j]i6 k'gMrqm0f eO/x]sf] 5 . 

 ! ldlnog Nofk6k k'gMrqm0f ubf{ o;af6 cd]l/sfsf sl/j #^%& 3/kl/jf/n] jflif{s ¿kdf 
vkt ug]{ phf{ art ug{ ;lsG5 .  

 ;]nkmf]gnufot cGo ljB'tLo j:t'x¿df ;'g, rfFbLh:tf ax'd"No wft'x¿sf] k|of]u ul/Psf] x'G5 . 
kmf]gx¿df k|of]u u/]sf] ax'd"No wft'x¿sf] dfq} d"No lgsfNbf k|To]s jif{ cd]l/sfsf] ^) ldlnog 
8n/eGbf a9L TolQs} v]/ hfg] u/]sf] 5 .  

 Pp6f sDKo'6/ -dlg6/;lxt_ pTkfbg ubf{ @$$=$* lsnf]u|fd kmf]l;n km\o"n, @!=&& lsnf]u|fd 
s]ldsN; / !,%)) lsnf]u|fd kfgL cfjZos k5{ .  

 

ljifo k|j]z 

PSsfO{;f}+ ;tfJbL;Dd cfOk'Ubf lj1fg / k|ljlwsf] If]qdf ePsf] rdTsfl/s ljsf;n] dflg;sf] 
b}lgs hLjg cToGt} ;xh t'NofPsf] 5 . ;+;f/df cfh;Dd h] hlt cfljisf/x¿ ePsf 5g\, of] 
lg/Gt/sf] vf]h / cg';Gwfgs} sf/0f ;Dej ePsf] xf] . h'g;'s} sfo{sf nflu klg cfw'lgs oGq 
tyf pks/0fsf] ;xfotf lng ;Sg] cj:yfdf dflg; k'u]sf]n] lj1fg / k|ljlwsf] ljsf;nfO{ 
hLjgofkg;Fu hf]8]/ x]bf{ hLjgz}nL kl/jt{gdf sf];]9'Ëf g} ;fljt ePsf] dfGg'k5{ . o;n] 
dfgjLo e"ldsf s]xL v'DrofP klg ;du| sfo{;Dkfbg l56f], 5l/tf] x'g] ePsf] 5 eg] 

                                                           

* n]vs jftfj/0f ljefudf sfo{/t x'g'x'G5 . 
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u'0f:t/Lotf ;d]t a9]sf] 5 . lj1fg / k|ljlwsf] ljsf;n] g} ;+;f/ ljsf;sf] ultdf cufl8 
k'lu;s]sf] 5, Psfsf/ ePsf] 5 . lj1fg / k|ljlwsf] b]g cfh dflg;sf] nflu ;xh hLjgsf] 
kof{o ag]sf] 5 . o;lagfsf] hLjg ca sNkgfeGbf aflx/sf] ljifo alg;s]sf] 5, ck'/f] / cw'/f] 
5 . o;sf] nfe xfdL ;a};dIf cfOk'u]sf] 5 . ;fy;fy} b}lgs hLjgdf ljB'tLo pks/0fx¿sf] 
k|of]u gug]{ dflg; klg ca km]nf kfg{ ;lsGg xf]nf .  

lj1fg / k|ljlwsf] ljsf;n] Psflt/ hLjg k2lt t ;xh ePsf] 5 t/ ;Fu;Fu} o;n] k'¥ofpg] 
c;/ tyf xfgLsf] dfqf klg a9\b} uPsf] 5 . xfdLn] ckgfpg] k|ljlwn] dfgjhutdf v'zLdfq 
NofPsf] 5}g ;fy;fy} b'Mv klg lgDTofO/x]sf] 5 . xf], k|ljlwsf] ljsf;df u'0f / bf]if b'j} 5g\ . 
ljB'tLo oGq, pks/0f tyf j:t'x¿ hlt k|of]ustf{sf] nflu ;lhnf] dfWodsf ¿kdf bh{ x'Fb} 
uPsf 5g\ Tolt g} c;'/lIft / xflgsf/s klg 5g\ . o;f] eGb}df o;sf] k|of]u g} TofUg'knf{ / Û 
TofUg ;lsPnf t < of] klg ;Dej 5}g . a¿ ltgLx¿sf] ;'/lIft tj/n] k|of]u / Joj:yfkg 
ug]{tkm{ ;r]t x'g'kg]{ cfjZostf rfFlx 5 . dfgjLo hLjg k2ltnfO{ ;lhnf] agfpg] ;a} ljB'tLo 
oGq, pks/0f / cf}hf/x¿ vt/fd'Qm / :jf:yd}qL 5}gg\ . o;sf] c;/x¿sf] cj:yf ljZn]if0f 
u/]/ g} of] lgisif{df k'Ug ;lsPsf] xf] . logLx¿sf] c;'/lIft k|of]u tyf sfd gnfUg] ePkl5 
hyfefjL ˆofFSg' klg hLjgdf uDeL/ c;/ lgDTofpg' xf] eGg]tkm{ ;r]t x'g] a]nf cfPsf] 5 . 
lbgk|ltlbg al9/x]sf] ljB'tLo kmf]xf]/ (E-Waste) pTkfbg / o;sf] jftfj/0fLo c;/sf] ljifo 
clxn] ljZjs} 6fpsf] b'vfO{ ag]sf] 5 . jftfj/0fLo r'gf}tLsf] ;jfndf klg ljB'tLo kmf]xf]/ 
Joj:yfkg eLdsfo k|Zg ag]/ v8f ePsf] 5 .  

s] xf] ljB'tLo kmf]xf]/ < 

lj1fg / k|ljlwsf] If]qdf ePsf] b|'tu/ ljsf;;Fu} k|ljlwdf cfPsf] ;'wf/n] ljB'tLo ;/;fdfgsf] 
k|of]udf rfF8f]eGbf rfF8f] kl/jt{g x'g] qmd rln/x]sf] 5 . o; ;Fu;Fu} Pp6f k|ljlw 5f]8]/ csf]{ 
cTofw'lgs k|ljlw c+uLsf/ ug]{ kl/kf6L s'g} klg b]z, ;dfh x'Fb} JolQm;Dd klg cfOk''''''''''''''''''u]sf] 5 . 
o;n] ubf{ ljZjdf pTkfbg x'g] k|ljlwo'Qm ;/;fdfg tyf ljB'tLo oGq, pks/0fsf] km]/abn 
rfF8f]eGbf rfF8f] x'g yfn]sf] 5 . clxn] g]kfnLx¿s} nflu klg lalu|Psf] ;/;fdfg dd{t ug'{eGbf 
gofF km]g'{ plrt x'g] cj:yf 5 . of] ;lhnf] klg 5, ;:tf] klg 5 . pkef]Qmfsf] ¿lrdf 
km]/abn;Fu} cy{zf:qsf] dfu / k"lt{sf] lgodcg';f/ ;+;f/sf] dfu kIfnfO{ x]/]/ k"lt{ kIfnfO{ 
a9fpFbf gofF k|ljlwn] k'/fgf] k|ljlwnfO{ rfF8f]eGbf rfF8f] lj:yfkg ul//x]sf] 5 . log} lj:yflkt / 
k|of]hgaf6 x6]sf k'/fgf ljB'tLo ;/;fdfgx¿ g} ljB'tLo kmf]xf]/ (E-Waste) sf] ¿kdf 8Ë'/ 
nfUg yfn]sf 5g\ .  

vf;df ljB't zlQmsf] cfjZostf kg]{ hlt klg oGq, pks/0f, l8efO{;x¿ 5g\ ltgLx¿ k|of]u 
cjlw ;lsPkl5 ljB'tLo kmf]xf]/sf] ¿kdf kl/0ft x'G5g\ . 6]lnkmf]g, 6]lnlehg, df]afO{n, sDKo'6/ 
-Pnl;8L, PnO8L tyf l;cf/6L dlg6g/;lxtsf_, lk|G6/, kmf]6f]skL d]lzg, /]l8of], Sofd/fnufot 
lalu|P/ jf cjlw ;lsP/ sfd gnfUg] eO;s]kl5 pTkfbg x'g] kmf]xf]/ g} ljB'tLo kmf]xf]/ xf] .  

/]lk|mh]/]6/, kfj/ ;KnfO{ aS;, rfh{ Jof6«L, 8f6f k]g, cfOkf]8, k]g8«fOe, 6\o"anfO{6, lrd, PnO{8L 
aQL, :jLrnufot cGo ;a} On]S6«f]lgs, On]lS6«sn pks/0fx¿ tyf ltgdf k|of]u x'g] 
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kf6k"hf{x¿ klg k|of]ukl5 ljB'tLo kmf]xf]/sf] ¿kdf pT;lh{t x'G5g\ . logLx¿nfO{ g} ;du|df …O{–
j]i6Ú sf] ¿kdf lnOG5 .  

slt vt/gfs 5 ljB'tLo kmf]xf]/ < 

ljB'tLo kmf]xf]/df /x]sf wft' tyf /;fog jftfj/0f / dfgjLo :jf:Yodf bL3{sfnLg xfgL 
k'¥ofpg] lsl;dsf x'G5g\ . o;sf] plrt Joj:yfkg ug{ g;Sg' / c;'/lIft k|of]un] dfgj 
:jf:Yodf uDeL/ c;/ kfl//x]sf] 5 eg] jftfj/0f klg laufl//x]sf] 5 . ;+;f/df clxn] h;/L 
/f]uAofwL / dfG5]sf] d[To'sf cgf}7f 36gf al9/x]sf 5g\, To;sf k5fl8 oL ljleGg s'/fx¿ ;d]t 
sf/0f aGg] u/]sf 5g\ . km/s olt 5 To;tkm{ Tolt w]/} x]Ssf /fVg] u/]sf] kfOFb}g . Jofkfl/s 
b[li6sf]0fn] O{–j]i6 k'gMrqm0f /fd|f] eP klg ljsf;f]Gd'v d'n'sx¿df ;fjwfgL gckgfpg] / 
;'/Iffsf pkfox¿ cjnDag gul/g] x'gfn] of] Hofb} k|To"Tkfbs eO/x]sf] 5 .  

ljsf;f]Gd'v d'n'ssf w]/}h;f] k|zf]wg s]Gb|x¿ cJojl:yt / c;'/lIft /x]sf] kfOG5 . lrlgofF 
k|zf]wg s]Gb|x¿df ;L;f (Pb), Sof8ldod (Cd) nufot cGo ljzfQm wft'x¿ 5'6\ofpg] 
/f]huf/df nfvf}+ dhb'/ tNnLg 5g\ . 3fgfdf jftfj/0fLo kIfdf s'g} x]Ss} g/fvL k'/fgf ljB'tLo 
;/;fdfg vf]Ng] tyf kufNg] ul/G5 . ltgsf] :jf:Yo cj:yfsf] ;jfn s] xf]nf < O{–j]i6df ePsf 
Knfli6s tyf wft'hGo o:tf tTjx¿ afNbf 8fOclS;g tyf km\o"/fgh:tf cToGt} ljzfQm / 
xflgsf/s UofF; lg:sG5g\ .  

To:t} tf/sf] OG;'n];g pKsfpg] / tfdf lgsfNg], kufNg] tyf xfO8«f]Snf]l/s, ;Nˆo"l/snufotsf 
s8f cDn (Acid) df unfpg] / kvfNg] ubf{ xfjf, hldg tyf kfgL b'lift alg/x]sf] x'G5 . 
clgolGqt Burning, Disassembling / Disposal h:tf] k|zf]wgsf] v'nf tl/sfsf uDeL/ c;/x¿ 
b]vf kg{ yfn]sf 5g\ . tfdf, rfFbL, ;'gnufotsf vlghkbfy{ pTvgg\ ug'{sf] ;§f k'/fgf ljB'tLo 
;/;fdfgsf] k'gMrqm0f /fd|f] dflgP klg ;fjwfgL ckgfpFg] gul/Psfn] dfgj :jf:Yosf ;fy} 
jftfj/0fdf klg Iflt k'lu/x]sf] 5 .  

O{–j]i6 Nof08lkmN8df cd]l/sfsf] @ k|ltztdfq k|ltlglwTj 5 t/ of] ;du| hf]lvdo'Qm 
xflgsf/s kmf]xf]/sf] &) k|ltzt a/fa/ x'g cfpF5 . cd]l/sL jftfj/0f ;+/If0f Ph]G;Ln] Cathod 
Ray Tube (CRT) nfO{ vt/gfs kmf]xf]/df /fv]sf] 5, h'g sDo'6/ tyf l6eLsf] :qmLgsf] ¿kdf 
k|of]u ul/G5 .! !) nfv Nofk6k k'gMrqm0fdf k7fpFbf o;af6 cd]l/sfsf sl/j #,^%& 
3/kl/jf/n] jflif{s ¿kdf vkt ug]{ phf{ art ug{ ;lsG5 .  

Pp6f sDKo'6/ -dlg6/;lxt_ pTkfbg ubf{ @$$=$* lsnf]u|fd kmf]l;n km\o"n, @!=&& lsnf]u|fd 
s]ldsN; / !,%)) lsnf]u|fd kfgL cfjZos k5{ . tf}nsf cfwf/df sDKo6'/sf] :qmLgdf @) 
k|ltzt l;;f x'G5 . @ cd]l/l;od -/]l8of]PlS6e tTj_, ds{/L, lnlyod, l;;f, Sof8ldod, l;;f, 
a]/]lnod cS;fO8, Brominated Flame Retardants (BFRs), ljleGg k|sf/sf s8f cDnx¿, 
x]S;fEofn]G6 qmf]ldodnufotsf tTjx¿ dfgj :jf:Yosf nflu cToGt} xflgsf/s x'G5g\ .  

O{–j]i6df x'g;Sg] vt/gfs /;fog / ltgLx¿n] k'¥ofpg;Sg] xfgLnfO{ o;k|sf/ pNn]v ug{ 
;lsG5 .#  
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!=  l;;f (Lead):  

n]8 cToGt} vt/gfs k|fs[lts tTj xf] . xfd|f] z/L/df o;sf] ;Dks{ tyf k|j]zn] dlitis 
tyf :gfo' k|0ffnLdf ;f]em} c;/ ub{5 . n]8sf sf/0f /Qmrfk x'g] tyf d'6';DaGwL /f]u 
nfUg], d[uf}nf;DaGwL /f]u tyf ;Gtfg pTkfbg gx'g] hf]lvd /xG5 . z/L/sf] /ftf] 
/Qmsf]lzsf dfg]{, xf8df SoflN;odnfO{ lj:yfkg ug]{ x'gfn] o;sf] sdLn] tGt'x¿df 
clS;hgsf] sdL x'g] ub{5 . vf;u/L k]G6\;, l/rfh]{an Aof6«L, ;]/fldso'Qm efF8f, :qmLg tyf 
ljB'tLo ;ls{6 af]8{df n]8sf] w]/} k|of]u x'G5 .   

@= Sof8ldod (Cadmium):  

d[uf}nf, xf8 tyf g;f;DaGwL /f]u lgDTofpg ;Sg] Sof8ldod vf;u/L l/rfh]{an Aof6«L, 
;]lds08S6/ lrk, OGk|mf/]8 l86]S6/x¿df k|of]u ul/G5 . To:t} v]nf}gfx¿df tyf rfFbLsf 
u/uxgfdf klg o;sf] k|of]u ug]{ u/]sf] kfOG5 .  

#=  kf/f] (Mercury):  

dlitis, d[uf}nf, s]Gb|Lo :gfo' k|0ffnLnfO{ Ifltu|:t agfpg ;Sg] / zf/Ll/s dfgl;s 
c;Gt'ng Nofpg ;Sg] tyf 5fnfsf /f]ux¿ lgDTofpg] of] wft'sf] klg ljB'tLo 
pks/0fx¿df clws k|of]u x'g] u/]sf] 5 . ydf]{ld6/, ;]G;/, sDKofS6 ˆnf]l/;]G6 nfO6aNa 
(CFL), :jLr tyf ˆNof6 Kofgnx¿df kf/f] k|of]u x'G5 .  

$= x]S;fEofn]G6 qmf]ldod (Hexavalent Chromium):  

pRr ljzfQm / jftfj/0fLo b[li6sf]0fn] xflgsf/s dflgg] x]S;fEofn]G6 qmf]ldod wft' 
ljz]ifu/L :6Lnsf] UofNegfOh tyf 5fnf k|zf]wg s]Gb|df k|of]u ul/G5 . of] lgs} vt/gfs 
o;sf/0f dflgG5 ls o;sf] ;Dks{af6 SofG;/ x'g;S5 .  

%=  a]l/od (Berium):  

dlitis ;'lGgg], tGt'x¿ sdhf]/ agfpg] / d'6', sn]hf]nfO{ Iflt k'¥ofpg ;Sg] rfFbL /ªsf] 
rlDsnf] sf]dn of] wft' ljz]if u/L k|of]ustf{nfO{ ljsL/0faf6 arfpg l;cf/6L dlg6/sf] 
cl3lNt/ k|of]u ul/G5 .  

^=  a]/]lnod (Beryllium):  

kmf]S;f]sf] SofG;/ u/fpg;Sg] xNsf, s8f, ljB't / tfksf] /fd|f] ;'rfng Ifdtf ePsf] of] 
wft' sDKo'6/ tyf ljB'tLo ;ls{6af]8{ (Motherboard) df k|of]u ul/G5 .  

&=  cGo (Others):  

k|fs[lts ¿kdf k|z:t dfqdf kfO{g] Knfl6gd u|'ksf ux|f}+ wft'x¿ :df6{ kmf]g, cfOKof8 / 
cGo xft] cf}hf/df guGo dfqdf k|of]u ul/Psf] x'G5 . To:t} sfa{gsf] w"nf] -ljz]if u/L /ËLg 
d;Lsf] ¿kdf_ df ux|f}+ wft'x¿ k|of]u ul/Psf] x'G5 eg] ljleGg ljB'tLo pks/0fx¿df 
km:kmf]/;nufot cGo y'k||} wft' tyf /;fogx¿ klg k|of]u ul/Psf] x'G5 . oL ;a}sf] k|ToIf 
;Dks{af6 hLjnfO{ xflg k'Ug] ub{5 .  
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Pl;of aGb}5 ‘8lDkª ;fO6’ 

ljB'tLo kmf]xf]/ ljZjs} nflu r'gf}tLsf] ljifo xf] . b}lgs hLjgdf ljB'tLo pks/0fx¿sf] k|of]un] 
;xhtf NofP klg o;sf] :jf:Yo tyf jftfj/0fdf kg]{ c;/ 8/nfUbf] 5 . ljZjdf clxn] k|ltjif{ 
@) b]lv %) ldlnog d]l6«s 6g O{–j]i6 l;h{gf x'G5 . o:tf] kmf]xf]/ pTkfbg jflif{s % k|ltztn] 
al9/x]sf] 5 .$ o:tf] kmf]xf]/sf] k'gMrqm0f ug]{ ljlw klg k|efjsf/L / ;'/lIft gePsf]n] o;sf] 
jftfj/0fLo c;/ emg\ 8/nfUbf] 5 . ljZjsf] ;a}eGbf w]/} O{–j]i6 pTkfbg ug]{ d'n's cd]l/sf g} 
xf] . t/ p;n] clxn];Dd xflgsf/s Pjd\ hf]lvdk"0f{ kmf]xf]/d}nfsf] cGt{b]zLo cf];f/k;f/;DaGwL 
jf;]n sGe]G;g cg'df]bg;Dd klg u/]sf] 5}g . jflif{s #) nfv 6g O{–j]i6 ljleGg tl/sf 
ckgfP/ cd]l/sfaf6 cGoq g} 8Dk ug{ k7fOFG5 . k|To]s jif{ cd]l/sfn]dfq # s/f]8 sDo'6/ 
lj:yfkg ug]{ u/]sf] 5 . o'/f]kdf !) s/f]8 kmf]g l8:kf]h ug]{ ul/Psf] tYof+s 5 . cd]l/sL 
jftfj/0f ;+/If0f Ph]G;Lsf] cg'dfgcg';f/ k|ltjif{ !) b]lv !% k|ltztdfq ljB'tLo kmf]xf]/ 
k'gMrqm0f (Recycle) x'g] u/]sf] 5 . afFsL sxfF hfG5 < *) b]lv *% k|ltzt ljB'tLo kmf]xf]/ ls 
t cGo kmf]xf]/;Fu} ˆofFlsG5 ls t hnfpg] ul/G5 . of] klg jftfj/0fdf k|b'if0fsf] d'Vo sf/0f 
aGg k'u]sf] 5 .  

ljB'tLo kmf]xf]/ a9Lh;f] ljsl;t d'n'sx¿af6 Pl;of / clk|msfsf ljsf;f]Gd"v d'n'sx¿df 
k7fpg] ul/Psf] 5 . Pl;ofsf rLg, dn]l;of, ef/t, s]Gof tyf w]/} clk|msL d'n'sx¿ ljB'tLo 
kmf]xf]/ 8lDkª ug]{ s]Gb| ag]sf 5g\ . ef/tnufot s]xL d'n'sx¿df df]afO{n kmf]g / sDKo'6/;lxt 
O{–j]i6sf] dfqf cfufdL bzsdf %)) k|ltztn] a9\g] cg'dfg 5 . O{–j]i6 cfoft k|ltaGwsf 
afah't klg rLg ljsl;t b]zx¿sf nflu Ps k|d'v O{–kmf]xf]/ vl/bstf{ tyf 8lDkª:yn ag]sf] 
5 . ljZjdf pTkfbg x'g] ljB'tLo kmf]xf]/sf] &) k|ltzt lx:;f ljleGg tl/sfaf6 rLg k'Ug] 
cg'dfg 5 . o'/f]k]nL sld;gn] ;g\ @))% df u/]sf] Ps cWoogcg';f/ afx\o d'n'sdf hfg]dWo] 
$& k|ltzt O{–j]i6sf] Pl;oftkm{ illegal shipment x'g] u/]sf] 5 .  

rLgdf k'gMrqm0fsf] nflu Mixed Scrap Metal sf] cfoft u}/sfg'gL gePsfn] oxL gLltut 
l5b|sf] kmfObf p7fP/ klg O{–j]i6 k7fOG5 . xªsªk|lt a]Olhªsf] …Ps d'n's b'O{ Joj:yfÚ gLlt 
/x]sf] / lrlgofF gLlt nfu" gx'g] x'gfn] k|df0f–kq k|fKt cfoftstf{n] xªsªdf k|of]u ul/;s]sf 
(Second Hand) sDKo'6/ tyf O{–j]i6 cfoft ug{] ub{5g\ . cd]l/sf tyf hfkfgaf6 leotgfd x'Fb} 
O{–j]i6 rLgsf] uf]Ghfp k'Ug] u/]sf] 5 . leotgfdn] jf;]n sGe]G;g cg'df]bg u/]sf] eP klg 
ToxfF klg k'gMlgof{tsf nflu ;]s]G8 x\ofG8 ljB'tLo ;/;fdfg cfoft k|ltaGw g/x]sfn] klg O{–
j]i6sf] k|jfx x'g] u/]sf] 5 . rLgn] ;g\ @))! df jf;]n sGe]G;g cg'df]bg u/]otfsf !# jif{df 
O{–j]i6sf] Joj:yfkg tyf cf];f/k;f/ / jftfj/0f ;+/If0f;DaGwL ljleGg sfg'g, gLlt, lgb]{lzsf 
/ dfkb08 nfu" ul/;s]sf] 5 . tyflk Jojxf/df eg] To;sf] k|efjsfl/tf sd} b]lvG5 . :jf:Yo 
/ jftfj/0fLo hf]lvd b'j} b[li6df O{–j]i6 cfpg' /fd|f] geP klg cfly{s kIfnfO{ dxTj lbOPsfn] 
klg lglgofF gLlt ;kmn gePsf] x'g;S5 .  

o:tf] 5 k|zf]wg / cf];f/k;f/sf] cj:yf 

ljZjsf] ljB'tLo y'k|f]sf] ;a}eGbf w]/} k|zf]wg Pl;ofdf rLg, ef/t tyf clk|msL d'n'sx¿df x'g] 
u/]sf] 5 . o;df cj}w ¿kdf cf];f/–k;f/ ul/Psf] kmf]xf]/sf] lx:;f w]/} 5 . rLgsf] ;fGtfp 
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If]qdf cjl:yt u'O{p s]Gb| a[xt\ O{–j]i6 k|zf]wg s]Gb| xf], h;nfO{ O{–j]i6sf] /fhwfgL klg elgG5 
. of] s]Gb|df ! nfv %) xhf/ dfG5] b}lgs !^ 3G6f k|of]udf cfpg] tyf a]Rg ;lsg] kf6k"hf{ 
vf]Ng] tyf 5'6\ofpg] sfo{df Jo:t /xG5g\ . of] Pp6f pbfx/0fdfq xf] . Pl;of / clk|msfdf o:tf 
w]/} O{–8lDkª s]Gb|x¿ 5g\ hxfF ljB'tLo kmf]xf]/sf] c;'/lIft k|zf]wg x'g] u/]sf] 5 . Go"of]s{af6 
glhs kg]{ ePsf]n] cd]l/sfaf6 a9Ldfqdf xfO6Ldf O{–j]i6 n}hfg] ul/G5 .  

:jL6\h/NofG8sf] Ps ;+:yfsf] cWoog cg';f/ 3fgfn] d'Votof klZrd o'/f]kaf6 k|To]s jif{ 
k|of]u eO;s]sf] @ s/f]8 !% nfv 6g ljB'tLo pkef]Uo ;/;fdfg cfoft u5{ . ;g\ @)!@ df 
ljZjdf % s/f]8 6g O{–j]i6 pTkfbg ePsf]df rLgdf ! s/f]8 !) nfv 6g /x]sf] lyof] . Ps 
cd]l/sLsf] efudf @(=% lsnf]u|fd O{–j]i6 kb{5 . o'/f]kdf hd{gL ;a}eGbf w]/} ljB'tLo kmf]xf]/ 
pTkfbg ug]{ d'n'sdf ulgG5 . o;sf cltl/Qm ljsl;t d'n'sx¿n] cNkljsl;t tyf 
ljsf;f]Gd"v d'n'sx¿df k|fljlws ;xof]u tyf ;xfotfsf gfddf cfˆgf] d'n'sdf k|of]u 
eO;s]sf sDKo'6/nufot yf]qf ljB'tLo ;/;fdfgx¿ tx nufpg] sfd ug]{ ul//x]sf 5g\ . ;g\ 
@)!# df ;+o'Qm /fi6« ;+3n] u}/sfg'gL ¿kdf ljsf;f]Gd'v d'n'sx¿df O{–j]i6 k7fpg] ul/Psf] 
eGb} o;af6 pTkGg x'g;Sg] gsf/fTds kl/0ffdaf/] ;r]t ;d]t u/fPsf] lyof] .  

kmf]xf]/dfq xf] ls df]xf]/ klg < 

k|efjsf/L Joj:yfkg ug{ g;s] ljB'tLo kmf]xf]/ xflgsf/s / hf]lvdk"0f{ 5 . t/ o;sf] 
k'gMrqm0f u/]/ ;+;f/sf sltko d'n'sx¿ dfnfdfn ag]sf 5g\ eg] o;af6 k|fs[lts tTjx¿sf] 
bf]xgdf klg sdL cfPsf] 5 . sltko O{–j]i6df ax'd"No wft' tyf tTjx¿;d]t x'G5g\ . ;]n'n/ 
kmf]gnufot cGo ljB'tLo j:t'x¿df ;'g, rfFbLh:tf ax'd"No wft'x¿sf] k|of]u ul/Psf] x'G5 . 
ljB'tLo pks/0fsf] db/af]8{df klg ;'g, rfFbL, tfdf, Knfl6gdh:tf wft'sf] k|of]u x'G5 . hl6n 
ljB'tLo kl/kydf ^) j6f;Dd wft' tyf tTjx¿sf] k|of]u ul/Psf] x'G5 . kmf]gx¿df k|of]u 
u/]sf] ax'd"No wft'x¿sf] d"No lgsfNbf k|To]s jif{ k'/fgf ;fdfgdf cd]l/sfsf] ^ s/f]8 8n/eGbf 
a9L v]/ hfg] u/]sf] b]lvG5 . To;}n] k'gMrqm0f ug{ ;s] of] kmf]xf]/ tx nufpg] pkfodfq xf]Og 
df]xf]/ sdfpg] ultnf] dfWod klg xf] . kl5Nnf] ;do of] /0fgLlt c+uLsf/ u/]/ g} rLg dfnfdfn 
ePsf] 5 . t/ o:tf] kmf]xf]/sf] k'gMrqm0f ug]{ pBf]ux¿ jftfj/0fLo dfkb08cg'¿ksf eg] 
x'g'kb{5 . ltgsf pTkfbg k|of]ustf{sf lglDt ;'/lIft, e/kbf]{ / :jf:Yod}qL klg x'g' h¿/L 5 .  

g]kfnsf] cj:yf klg p:t} 

ljB'tLo kmf]xf]/ (E-waste) sf] ;d:of / c;'/Iffsf] vt/faf6 g]kfn klg c5'tf] 5}g . g]kfndf 
hg:jf:Yo tyf jftfj/0f s]Gb|n] u/]sf] kl5Nnf] cWoogcg';f/ @)&# ;fn;Dddf 6]lnlehghGo 
kmf]xf]/dfq} jflif{s $@ nfv $! xhf/ lsnf] gf£g] cg'dfg 5 . To:t} sDKo'6/hGo kmf]xf]/ #@ 
nfv %) xhf/ lsnf]eGbf a9L 5 . ;:tf / lgs} sd cfo' ePsf ljB'tLo ;fdfgdf lge{/ /x]sf] 
g]kfnn] @)^* d} ;lrj:t/Lo lg0f{o u/L Refurbish ljB'tLo ;/;fdfg cfoft ug{ gkfOg] 
Joj:yf u/]sf] xf] t/ cg'udg x'g g;s]sf] x'gfn] k|efjsfl/tf 36]sf] 5 . g]kfndf klg ljsl;t 
tyf cGo ljsf;f]Gd'v d'n'sx¿n] cg'bfg tyf k|fljlws ;xfotfsf gfddf Refurbish sDKo'6/ 
tyf cGo ljB'tLo pks/0f k7fP/ O{–j]i6 tx nufpg] u/]sf] kfOG5 .  
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;ft jif{ cl3 g} …On]S6«f]lgs kmf]xf]/df kl/0ft x'g;Sg] ;fdu|Lsf] klxrfgÚ ;DaGwL k|ltj]bg tof/ 
kfl/P klg To;otf O{–j]i6 Joj:yfkgdf k|efjsf/L gLltut Joj:yf ePsf] b]lvFb}g . pQm 
k|ltj]bgn] b"/;~rf/df k|of]u x'g] pks/0f;d]t u/L cfoft x'g] ljleGg *( j6f ljB'tLo ;fdu|L 
ljB'tLo kmf]xf]/sf] ¿kdf klxrfg u/]sf] lyof] . pQm k|ltj]bgdf O{–j]i6 hf]lvdo'Qm / xflgsf/s 
x'g] ePsfn] o;nfO{ c¿ 7f]; kmf]xf]/d}nf;/x Joj:yfkg ug'{ gx'g] / of] ljifonfO{ clt l9nf 
x'g'k"j{ g} ;Daf]wg ul/g'kg]{ ;'emfj ;d]t lbOPsf] 5 . O{–j]i6nfO{ lj=;+ @)%# ;fndf ag]sf] 
jftfj/0f ;+/If0f P]g / @)%$ ;fnsf] jftfj/0f lgodfjnLdf klg ;d]6]sf] kfOFb}g . To;}u/L 
ljB'tLo sf/f]af/ P]g, @)^# n] klg ;Daf]wg u/]sf] e]l6Fb}g .  

vfFrf] gLltut Joj:yf / sfof{Gjogsf] 

;fwf/0f kmf]xf]/ ;d]t 5'6\ofpg] Joj:yf g/x]sf] ;Gbe{df ljB'tLo kmf]xf]/sf] k|efjsf/L 
Joj:yfkgsf] gLlt nfu" u/fpg' ;/sf/sf lglDt r'gf}tLs} ljifo 5 . kmf]xf]/d}nf Joj:yfkg P]g, 
@)^* df ljB'tLo tyf ;"rgf k|ljlwsf nflu k|of]u ePsf ;fdfu|Lnufotsf kbfy{ jf To:t} 
k|sf/sf cGo j:t'x¿nfO{ kmf]xf]/sf] ¿kdf kl/eflift ul/Psf] 5 .% pQm P]gsf] bkmf $ sf] 
pkbkmf -@_ df xflgsf/s kmf]xf]/d}nf, :jf:Yo ;+:yfhGo kmf]xf]/d}nf, /;folgs kmf]xf]/d}nf jf 
cf}Bf]lus kmf]xf]/d}nf k|zf]wg / Joj:yfkg ug]{ bfloTj lgwf{l/t dfkb08sf] clwgdf /xL To:tf] 
kmf]xf]/d}nf pTkfbg ug]{ JolQm jf lgsfosf] g} x'g] Joj:yf ul/Psf] 5 . bkmf & sf] pkbkmf -#_ 
df xflgsf/s / /;folgs kmf]xf]/d}nf ;+sng s]Gb| jf :yfgfGt/0f s]Gb|df lgisf;g ug{ gkfOg] 
Joj:yf klg gul/Psf] xf]Og . o;df :yfgLo lgsfosf] klg dxTjk"0f{ e"ldsf x'g] elgPsf] 5 . 
;|f]t d} k[ysLs/0f gu/L kmf]xf]/d}nf ld;fPdf :yfgLo lgsfon] hl/jfgf ;d]t ug{ ;S5 . tyflk 
Jojxf/df 6'6]km'6]sf / :qm\ofk ePsf ljB'tLo kmf]xf]/ ;fdfGo kmf]xf]/d}nfd} ld;fP/ v'nf¿kdf 
hldgd} ldNsfpg] ul/Psf] b]Vg kfOG5 . sltko ljB'tLo ;/;fdfgx¿ ef/t n}hfg 
;fOsnAjfox¿n] 3/3/af6 ;+sng ug]{afx]s s]xL pknlAw 5}g . w]/}h;f] k'/fgf ;/;fdfg 
dd{t;+ef/stf{x¿n] kf6k"hf{sf] ¿kdf k|of]u ug]{ u/]sf] kfOG5 . lalu|Pkl5 lgof{t ug]{ jf cGoq 
k7fpg] gLlt :ki6¿kdf to u/]sf] klg b]lvFb}g . o;sf] k'gMrqm0f (Recycle) ug{ n}hfg ;lsg] 
gLltut Joj:yf tyf g]kfnd} l/;fOlSnË o"lg6 v'n]sf] kfOFb}g . k'/fgf ;fdfgaf6 kmnfd, tfdf, 
cfNd'lgodnufotsf cfjZosLo wft'x¿ lgsfn]kl5 To;sf] Joj:yfkg s;/L ul/G5 st} 
tYof+s e]l6Fb}g .  

x'g t lgods tyf gLltut lgsfo lj1fg, k|ljlw tyf jftfj/0f dGqfnon] O{–j]i6sf ;DaGwdf 
rf;f] / lrGtf lnP/ s]xL g s]xL sfd kSs} u/]sf] 5 . dGqfnon] cGo hf]lvdo'Qm xflgsf/s 
kmf]xf]/sf] af/]df cWoog ug]{ qmddf ljB'tLo kmf]xf]/sf] klxrfg u/L nut tof/ ug'{sf ;fy} 
l/rfh]{an Pl;8 Jof6«Lsf] Joj:yfkgsf] cWoog ;d]t u/]sf] hgfPsf] 5 . To;}u/L Hazardous 
Waste Management Policy sf] vfsf klg tof/ kfl/Psf] atfOG5 . t/, ljB'tLo kmf]xf]/sf] 
k|efjsf/L Joj:yfkg / lgoGq0f ug'{ of]dfq kof{Kt sbd xf]Og .  

;j{k|yd t ljB'tLo ;/;fdfg cfoft tyf k|of]usf] cBfjlws nut /fVg'kg]{ g} h¿/L 5 . 
:yfgLo lgsfo ;Ifd x'g] cj:yf g/x] O{–j]i6 Joj:yfkgsf nflu 5'§} Nof08lkmN8;fO{6 lgdf{0fdf 
;/sf/n] g} ;xof]u ug'{kg]{ klg b]lvG5 . hf]lvdo'Qm kmf]xf]/ Joj:yfkg;DaGwL 5'§} sfg'g / 
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gLltlgod to u/L s8fO{sf ;fy nfu" ug'{kg]{ clxn]sf] cfjZostf xf] . To;sf nflu jftfj/0f 
;+/If0f P]gh:tf] df}h'bf P]gd} cfjZos Joj:yf ug{ klg ;lsG5 jf 5'§} P]g Nofpg klg ;lsG5 
. lgods dGqfno tyf jftfj/0f ljefuh:tf] sfof{Gjog txdf v8f ePsf] ;/sf/L lgsfon] 
o;af/] a]n}df plrt sbd rfNg' h¿/L 5 . xf]Og eg] cfufdL lbgdf O{–j]i6 Joj:yfkg 
g]kfnsf] nflu klg 6fpsf] b'MvfO{ aGg] lglZrt 5 . 

ljB'tLo kmf]xf]/sf] lgoGq0f s;/L ug]{ t <  

;+;f/df k|of]ustf{ a9];Fu} ljB'tLo pks/0fsf] pTkfbgdf cTolws a[l4 eO/x]sf] 5 . o;sf/0f 
ljB'tLo ;/;fdfgsf] Jofkf/ ;Lldt ug{] k|of; ubf{ cfly{s ¿kdf w]/} dha't d'n'sx¿n] klg 
Jofkf/df cgk]lIft kl/0ffdf ef]Ug'kg]{ lglZrt 5 . ljB'tLo kmf]xf]/sf] /f]syfdsf nflu Ps}rf]l6 
gLlt lgoddf s8fO{ / jftfj/0fLo lrGtf hfx]/ ug]{ xf] eg] bl/nf] cy{tGq ePsf d'n'sx¿ ;d]t 
ynf a:g a]/ nfUb}g . log} pBf]u cyf]{kfh{gsf] d'Vo cfwf/ /x]sfn] ljZjdf dGbL 5fpg s] a]/ 
< To;sf/0f ljB'tLo kmf]xf]/ tx nufpg / k|fs[lts bf]xgdf sdL Nofpg] k|efjsf/L tl/sf 
k'gMrqm0f g} xf] . t/ of] jftfj/0fd}qL, ;'/lIft / k|ljlwo'Qm x'g'kb{5 eGg]df ;a} Psdt b]lvG5g\ 
.  

ljB'tLo ;/;fdfgsf] gofF pTkfbg ug'{eGbf k'gMrqm0fkl5sf] k|of]u jftfj/0fLo b[li6sf]0fn] klg 
plrt b]lvG5 . vfgL ;~rfngsf] t'ngfdf k'gMrqm0f tyf k|zf]wg u/L gofF ;/;fdfg pTkfbg 
ug]{ tl/sfaf6 xl/t u[x UofF; pT;h{gdf s6f}tL x'g] cWoogx¿n] b]vfPsf 5g\ . o;f] ubf{ nfvf}+ 
dflg;x¿n] /f]huf/L klg kfPsf 5g\ . To;}n] k'gMrqm0fnfO{ o;nfO{ ;'/lIft / Jojl:yt Pjd\ 
jftfj/0fd}qL agfpg'k5{ eGg] larf/ljd;{ / ax; rln/x]sf] 5 . hfkfgnufot sltko ljsl;t 
d'n'sx¿df k'gMrqm0fsf nflu klxnf g} pTkfbsn] k};f ltg'{kg]{ Joj:yf 5 . ;fdfgdf 
pTkfbssf] o:tf] :6Ls/ 6fFl;Psf] x'G5 . :6Ls/ plKsP jf x/fP k|of]ustf{n] k'gM k};f lt/]/ 
:6Ls/ vl/b ug'{kg]{ Joj:yf 5 . o:tf] :6Ls/ ePsf] ;fdfg k|of]ukl5 k'gMrqm0f ug]{ ul/G5 .  

To;}u/L O{–j]i6 ;+sng u/]/ sdhf]/ / sd;n ;fdfg agfP/ /ftf/ft wgL x'g]tkm{ cu|;/ 
eO/x]sf d'n'sx¿sf nflu klg nufd nufpg ;'¿ ul/Psf] 5 . o;n] ;:tf]df ;fdfg pknAw 
u/fP/ ahf/ rf}k6 kfl/lbg]b]lv ;/;fdfgsf] l6sfpkgf 36fpg] x'gfn] ljZjsf x:tL pBf]usf] 
a|f08df z+sf plAhg;Sg] ljsl;t d'n'ssf] lrGtf kfOG5 . k'gMrqm0f (Recycle) u/L ;:tf]df 
;/;fdfg ahf/ k7fpg] ubf{ To:tf ljB'tLo pTkfbgx¿ :jf:Yod}qL gx'g], jftfj/0fLo 
b[li6sf]0fn] plQs} vt/gfs / c;'/Iffsf] p:t} eo x'g yfn]kl5 ;'/Iffsf] k|df0f–kqsf] ;d]t 
k|aGw x'g yfn]sf] 5 . o"P; jftfj/0f ;+/If0f Ph]G;L (EPA) sf] ;/f]sf/ tyf O{–j]i6sf] 
;/;kmfO{df k|ltj4 ;+:yf jf;]n PS;g g]6js{ (BAN) ;d]tsf] ;xeflutfdf Responsible 
Recycling Practices for Electronics Recyclers (R2) / O–:6]jf8{ k|df0fkq lbg yflnPsf] 5 . 
;'/Iffsf] k|df0f–kq glng] / dfkb08cg'¿k sfd gug]{ sDkgLx¿nfO{ la:tf/} sfg'gL bfo/fdf 
Nofpg yflnPsf] 5 . sdhf]/ k'gM k|zf]wg k|ljlwn] ;fdfg ;:tf]df kfP klg To;sf] vt/f 
clws /xg] x'Fbf pkef]QmfnfO{ klg Certified Recycler sDkgLsf pTkfbgdfq k|of]u ug{ 
;'emfOPsf] 5 .^ o;f] ug{ ;lsP jftfj/0fLo tyf :jf:Yo ;d:ofaf6 6f9f /xg ;lsg] ljZjf; 
JoQm ul/Psf] 5 .  
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h;/L ljleGg d'n'sx¿n] O{–j]i6sf] Joj:yfkgdf tbf¿stf b]vfpg yfn]sf 5g\ . g]kfndf klg 
tTsfn gLltut tyf sfof{Gjog txdf cfjZos k|aGw;lxtsf] tbf¿stf h¿/L 5 . o;sf 
nflu jf;]n sGe]G;gsf] g]kfnsf] s]Gb| ljGb' (Focal Point) lj1fg, k|ljlw tyf jftfj/0f 
dGqfno, jftfj/0f ljefunufot kmf]xf]/d}nf Joj:yfkgdf ;lqmo cGo lgsfox¿sf] 
cleefjsTj / cu|;/tf h¿/L b]lvG5 .  

;Gbe{ ;fdu|LM 
!=  (Morgan, Russell (2006-08-21). "Tips and Tricks for Recycling Old Computers" . 

SmartBiz. Retrieved 2009-03-17.) 

@=  UNEP's Environmental Alert Bulletin 5, January 2005 

#=  Exporting Harm. The High-Tech Trashing of Asia. The Basel Action Network 
(BAN), 2002  

$=  UNEP Report, 2006 

%=  kmf]xf]/d}nf Joj:yfkg P]g, @)^* -g]kfn_ 

^= e-stewards.org/wp-content/uploads/2010/03/e-Stewards-Recyclers-listing-Certified-
and-Contracted2.pdf (Certified List Available) 

&=  www.wikipedia.org 

*=  www.un.org 

(=  www.moste.gov.np 

(=  sf/f]af/ /fli6«o cfly{s b}lgs tyf cleofg /fli6«o b}lgssf ljleGg c+sx¿ 
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ljZjsf] r'gf}tL M hnjfo' kl/jt{g 
/ kof{j/0fLo c;/  

 

 

 

– k|]d axfb'/ yfkf * 

;f/;+If]k (ABSTRACT) 

jftfj/0f eg]sf] tL ;a} hLljt / lghL{j tTjx¿ x'g\ h;n] k|f0fLsf] hLjgrqmnfO{ k|ToIf jf ck|ToIf 
¿kdf k|efj kfl//fv]sf] x'G5 . k|s[ltsf 36sx¿ cyjf k|fs[lts ;|f]tx¿ ef}lts, /f;folgs / h}ljs 
¿kdf kl/jt{g x'g'nfO{ k|b'if0f elgG5 . jftfj/0f k|b'if0f u/fpg] tTjx¿ k|b'ifs (Pollutants) x'g\ . 
h:t} M jfo', kfgL, hldg / Wjlg k|b'if0f cflb . o;/L jftfj/0fLo k|b'if0f eg]sf] xfd|f] jftfj/0fdf 
ePsf ;Dk"0f{ tTjx¿sf] k|fs[lts u'0f:t/df cfPsf] x|f; xf] cyf{t\ jftfj/0fsf ef}lts, /f;folgs tyf 
h}ljs j:t'x¿df x'g] cgfjZos kl/jt{g jftfj/0fLo k|b'if0f xf] .  
jftfj/0fLo k|b'if0f jt{dfg ljZjsf] k|d'v ;d:ofsf] ¿kdf plePsf] 5 . hg;ª\Vof j[l4, 
cf}Bf]lus/0fsf] ljsf; Pjd\ ;x/Ls/0fsf] Jofkstf cflb dfgjLo lqmofsnfksf sf/0f jftfj/0fLo 
k|b'if0f a9]sf] 5 . hg;ª\Vof j[l4b/;Fu} jg kmF8fgL klg tLj| ¿kdf eO/x]sf] 5 . bf];|f] ljZj o'4sf] 
;dodf ;g\ !($% df hfkfgsf] lx/f]l;df / gfu;fsLdf k/df0f' ad k|xf/kl5 xfn;Dd klg jg:klt 
tyf hLjhGt'sf] cl:tTj ;+s6df k/]sf] 5 . jftfj/0fLo k|b'if0fsf] kl/0ffd:j¿k jfo' k|b'if0fsf] klxnf] 
7"nf] c;/ n08gdf ;g\ !(%@ df b]vfk/]sf] lyof] . To;}u/L a]nfotdf klxnf] k6s ;g\ !(%& 
cS6f]j/ !) df jfOG8:s]n cf0fljs b'3{6gf ePsf] lyof] .  
o:t} u/L !(*$ df ef/tsf] ef]kfndf cf0fljs e§L r'xfj6 x'Fbf sl/a @ nfv dflg;x¿ k|efljt 
ePsf lyP . ;g\ !(*^ clk|n @^ -;f]leot ;+3_ df lgs} g} Iflt k'Ug] u/L -r]gf{]ljn_ cf0fljs 
b'3{6gf ePsf] lyof] . ljutsf oL sdhf]/L;Fu} jt{dfgdf klg jftfj/0fLo k|b'if0f u/fpg] cEof; 
plQs} 5 . ljZjsf] s"n hg;ª\Vofsf] $=^ k|ltzt hg;ª\Vof cf]u6]sf] cd]l/sfn] dfq ## k|ltzt 
7f]; kmf]xf]/ j:t' pTkfbg ub{5 . To;}u/L g]kfnsf k'/fgf %* gu/kflnsfx¿dWo] $* gu/kflnsfx¿n] 
gbLsf] lsgf/df kmf]xf]/d}nf y'kfg{] ub{5g\ . jfo' k|b'if0f u/fpgdf lgs} ;xof]uL dflgg] OF6fe§fx¿ 
sf7df8f}+ pkTosfdf dfq !)& j6f ;~rfngdf 5g\ / of] ;ª\Vof a9\bf] qmddf 5 . k|b'if0f lgDTofpg] 
o:tf ljleGg sf/s tTjx¿sf] kl/0ffd:j¿k jg:klt tyf hLjhGt'x¿sf nflu …k|f]6]lS6e cDa|]nfÚ sf] 
¿kdf sfd ug{] cf]hf]g tx ljgfz x'Fb} uO/x]sf] 5 . tLj| ultdf ljsf; u/fpg] cfw'lglss/0f, 
cf}Bf]lus/0f Pjd\ ;x/Ls/0f k|lqmofn] ljsf; leqsf] ljgfzsf] ¿kdf k||b'if0fnfO{ klg a9fO/x]sf] 5 .  

                                                           

* n]vs ;a}sf nflu :jf:Yo cleofg dfl;ssf sfo{sf/L ;Dkfbs x'g'x'G5 .  
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o;k|sf/ hg;ª\Vof j[l4;Fu} cJojl:yt dfgjLo lqmofsnfkx¿n] lbgk|ltlbg jftfj/0f k|b'lift 
eO/x]sf] 5 . k|b'lift aGb} uO/x]sf] jftfj/0fLo cj:yfsf] /f]syfdsf nflu pBf]u tyf 
snsf/vfgfaf6 lg:sg] /f;folgs tyf h}ljs kbfy{x¿nfO{ gbL jf vf]nfdf ld;fpg'eGbf k"j{ To;sf] 
pkrf/ ug{], cf0fljs e§L aGb ug{], dfgjLo dnd"q ;'/lIft lsl;dsf] ;]lK6s 6Øfª\s agfP/ ;+sng 
ug]{, 7f]; kmf]xf]/ j:t'sf] plrt Joj:yfkg ug{], /f;folgs dn / ljiffbLsf] k|of]unfO{ sd ug{], 
k]6«f]lnod kbfy{sf] pkof]udf sdL NofO{ gjLs/0fLo phf{ k|of]usf] ;fy} sfa{g8fO{cS;fO8sf] 
;Gt'ngsf nflu jgljgfz lgoGq0f / j[Iff/f]k0fnfO{ Jofks agfOg' kb{5 . tadfq ;'Gb/ jftfj/0f / 
lbuf] ljsf; ;fy{s x'g ;S5 . 

 

kl/ro  

jftfj/0f b'O{j6f zAb …jft\Ú ± …cfj/0fÚ ldn]/ ag]sf] 5 . o;df …jftÚ zAbsf] cy{ xfjf / 
…cfj/0fÚ sf] cy{ 9sg, vf]n jf tx eGg] a'lemG5 . t;y{, xfjfsf] 9sg dftxtsf ;Dk"0f{ 
j:t'x¿nfO{ g} jftfj/0f eg]/ a'em\g ;lsG5 . ælh=6L= ldn/sf cg';f/ jftfj/0f eg]sf] tL 
tTjx¿ x'g\ h;n] hLljt k|f0fLnfO{ p;sf] hLjgsfne/L k|efljt ul//fv]sf x'G5g\ . jftfj/0fsf] 
kof{ojfrL zAb kof{j/0f xf] .  

k|s[ltsf 36sx¿ cyjf k|fs[lts ;|f]tx¿ ef}lts, /f;folgs / h}ljs ¿kdf kl/jt{g x'g'nfO{ 
k|b'if0f elgG5 . jftfj/0f k|b'if0f u/fpg] tTjx¿ k|b'ifs (Pollutants) x'g\ . h:t} M jfo', kfgL, 
hldg / Wjlg k|b'if0f cflb . o;/L jftfj/0fLo k|b'if0f eg]sf] xfd|f] jftfj/0fdf ePsf ;Dk"0f{ 
tTjx¿sf] k|fs[lts u'0f:t/df cfPsf] x|f; xf] cyf{t\ jftfj/0fsf ef}lts, /f;folgs tyf h}ljs 
j:t'x¿df x'g] cgfjZos kl/jt{g g} jftfj/0fLo k|b'if0f xf] . æk|f=8f= l;=aL= a'9fyf]sLsf cg';f/ 
jftfj/0fLo k|b'if0f eGgfn] k[YjL cyjf jfo'd08ndf ePsf] ef}lts tyf h}ljs tTjx¿nfO{ b'lift 
agfO{ ;fdfGo jftfj/0fLo k|lqmofnfO{ k|lts"n k|efj kfg{' xf] .Æ 

k|b'if0f cfkm}df Pp6f ;d:of xf] eg] k|b'if0fsf sf/0f pTkGg x'g] cGo jftfj/0fLo ;d:of / 
;ª\s6x¿ klg 5g\ . jftfj/0fLo k|b'if0fsf sf/0fn] g} k[YjLsf] tfkqmddf j[l4, hnjfo' 
kl/jt{gsf sf/0f cltj[li6, cgfj[li6 Pjd\ cNkj[li6 / To;af6 dfgj nufot k[YjLdf /x]sf 
;Dk"0f{ hLjhGt'sf] cl:tTjnfO{ ;d]t vt/fk"0f{ agfOlbPsf] 5 . jftfj/0fLo k|b'if0f jt{dfg 
ljZjsf] k|d'v ;d:ofsf] ¿kdf plePsf] 5 . k|frLgsfndf jftfj/0fLo k|b'if0f k|fs[lts sf/0fn] 
dfq x'g] ub{Yof] t/ cfh k[YjLdf eO/x]sf] hg;ª\Vof j[l4, cf}wf]lusLs/0fsf] ljsf; Pjd\ 
;x/Ls/0fsf] Jofkstf cflb dfgjLo lqmofsnfksf sf/0f jftfj/0fLo k|b'if0f a9]sf] 5 .  

jftfj/0f k|b'if0f u/fpgdf lgs} vt/gfs dflgPsf 36gfcGtu{t bf];|f] ljZj o'4sf] ;dodf ;g\ 
!($% df hfkfgsf] lx/f]l;df / gfu;fsLdf k/df0f' ad k|xf/kl5 o;n] dfgj :jf:Yodf kf/]sf] 
k|efj klg Ps xf] . ljZjdf ;g\ !($% af6 ¿;n] cf0fljs phf{af6 ljB't pTkfbg ug{ ;'¿ 
ul/Psf] xf] . cf0fljs ljB't pTkfbg;Fu} b'3{6gf klg a9\b} uPsf 5g\ . ljB'tsf] dfu a9\b} 
uPsf]n] cf0fljs e§Lsf] lgdf{0f klg tLj| ¿kn] a9\b} uPsf 5g\ -a'9fyf]sL / jfUn], @)^(_ .  

;g\ !(%& sf] ;]K6]Da/ @( df ¿;df kg{] dfos cf0fljs e§L b'3{6gf ePsf] lyof] . of] e§Lsf] 
lr:ofg k|0ffnL lalu|Pkl5 ToxfF /x]sf] &) 6g cf0fljs kmf]xf]/af6 ljls/0f km}lnP/ nfvf}+ dflg; 
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k|efljt ePsf lyP . @ nfv &@ xhf/ dflg;df SofG;/sf nIf0fx¿ b]lvPsf lyP . t/ of] 
36gfnfO{ uf]Ko /fVg] k|of; ul/Psf] lyof] . a]nfotdf klxnf] k6s ;g\ !(%& cS6f]j/ !) df 
jfOG8:s]n cf0fljs b'3{6gf ePsf] lyof] . pQm b'3{6gfaf6 ePsf] ljls/0faf6 SofG;/ nfu]sf @ 
;o hgfdWo] Ps ;o hgfsf] dfq d[To' ePsf] egL tTsfnLg ;/sf/n] ;fj{hlgs u/]/ cGosf] 
cj:yf uf]Ko /fv]sf] lyof] . cd]l/sfsf] k]lG;ne]lgof /fHodf kg{] lyld|n cfONof08 cf0fljs 
e§Ldf ;g\ !(%& df lj:kmf]6 ePsf] lyof] -a'9fyf]sL / jfUn], @)^(_ .  

o:t} u/L !(*$ df ef/tsf] ef]kfndf cf0fljs e§Laf6 UofF; r'xfj6 x'Fbf sl/a @ nfv 
dflg;x¿ k|efljt ePsf lyP -af]x/f / lu/L, @)^$_ . ;g\ !(*^ clk|n @^ sf lbgg r]gf{]ljn 
cf0fljs b'3{6gf ePsf] lyof] . r]gf{]ljnsf] cf0fljs b'3{6gf xfn;Dds}} 7"nf] / c;/bf/ dflgPsf] 
5 . ;g\ @)!) dfr{ !! df hfkfgdf cfPsf] ( /]S6/ :s]nsf] dxfe"sDk / ;'gfdLn] km's';Ldfsf 
e§LnfO{ klg Iflt k'¥ofPsf] lyof] . tL e§Lsf] lr:ofg k|0ffnL Wj:t ePkl5 ljikmf]6 ePsf] lyof] . 
lj:kmf]6kl5 #) lsnf]ld6/ j/k/;Ddsf dflg;nfO{ cGoq ;fl/Psf] lyof] eg] *) ls=ld= If]qnfO{ 
lgif]lwt If]q 3f]if0ff ul/Psf] lyof] . jftfj/0f ljgfz u/fpgdf d'Vo e"ldsf v]Ng] xfn ljZjsf 
#! d'n'ssf $$) j6f cf0fljs e§Ldf ljB't pTkfbg eO/x]sf] 5 -a'9fyf]sL / jfUn], @)^(_ . 
xfn;fn} cfP/ g]kfnsf d'Vo ;x/x¿ sf7df8f}+, jL/u~h, kf]v/f, a'6jn, wgu9L, dx]Gb|gu/ 
cflb 7fpFdf hxfF cTolws ;jf/L ;fwg rNb5g\ / pBf]uwGbfx¿ :yfkgf ePsf 5g\ ToxfF jfo' 
k|b'if0fsf] c;/ b]vf kl//x]sf] 5 . o;/L x]bf{ ljut / jt{dfgdf ePsf o:tf cJojl:yt dfgj–
lgld{t lqmofsnfkx¿ k|b'if0f lgDTofpgdf ;xof]uL ;fljt ePsf 5g\ . t;y{, k[YjLdf /x]sf] 
;Dk"0f{ hLjhGt' hf]lvddf /x]sf 5g\ eGg ;lsG5 .  

jftfj/0fLo k|b'if0fsf sf/0fx¿ 

;j{If]i7 k|f0fL eg]/ lrlgg] xfdL dfgj hfltn] k|s[ltsf] cfkm\g} lgodnfO{ sfod /fVg g;Sg' g} 
jftfj/0fLo k|b'if0fsf] d'Vo sf/0f xf] . k|b'if0fsf sf/0f kof{j/0fn] eofjx ¿k wf/0f ug]{ / dfgj 
cl:tTj klg w/fkdf kg{] x'G5 . o:tf] k|nok|lt ;r]t geP/ dflg;n] cGo k|fs[lts ;|f]t ;Fu;Fu} 
jghª\un, jGohGt' h:tf hLljt k|f0fLsf k|hfltx¿nfO{ lj:yflkt agfpg] jftfj/0f l;h{gf 
u/]sf] 5 . jg If]qdfly lbgfg'lbg x:tIf]k a9fP/ To; If]qnfO{ af;:yfg Pjd\ s[lif k|of]hgsf 
nflu pkof]udf Nofpg] qmd a9\bf] 5 . csf{]tkm{ ;x/Ls/0fn] v]tLof]Uo e"ld klg cfjf;Lo If]qdf 
ablnFb} 5  . o;n] ubf{ vfBfGg cefjsf ;fy} cfly{s Pjd\ jftfj/0fLo ;d:of ylkFb} uPsf] 5 .  

jftfj/0fLo k|b'if0fsf sf/0fx¿df tLj| hg;+Vof j[l4, /f;folgs dn tyf ljiffbLsf] clws 
k|of]u, jg ljgfz, cJojl:yt ;x/Ls/0f tyf cf}Bf]lus/0f, clgolGqt a;fOF;/fO{, 89]nf] tyf 
cfunfuL, hgr]tgfsf] cefj cflb kb{5g\ . jftfj/0fLo k|b'if0fsf] d'Vo ;|f]tx¿df pBf]u tyf 
snsf/vfgfaf6 lg:sg] w'jfF, t/n tyf 7f]; kmf]xf]/d}nf, cf0fljs e§Laf6 lg:sg] ljls/0f, 
df]6/ uf8Laf6 lg:sg] w"nf] tyf w'jfF, ljiffbL cflb kb{5g\ . pko{'Qm ;|f]tx¿sf] dfWodaf6 d'Vo 
u/L jfo', kfgL, df6f] / Wjlg k|b'if0f x'g hfG5 . 

jfo' k|b'if0f u/fpg] d'Vo tTjx¿ cGtu{t sfa{g df]gf]cS;fO8 (Co), ;Nkm/ 8fOcS;fO8 (So2), 
sfa{g 8fOcS;fO8 (Co2), gfO6«f]hg 8fO{cS;fO8 (NO2), Snf]/f]ˆnf]/f] sfa{g (CFC), sl0fsLo 
kbfy{ cflb kb{5g\ . jfo' k|b'if0fsf] klxnf] 7"nf] c;/ n08gdf ;g\ !(%@ df b]vfk/]sf] lyof] . 
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3/ tyf snsf/vfgfdf cTolws sf]Onfsf] k|of]usf sf/0fn] w'Fjfsf] afSnf] kqn] n08g ;x/nfO{ 
& lbg;Dd 5f]k]sf] lyof], h;nfO{ n08gsf] dxfg w'jfF (Great London Smoke of 1952) elgG5 . 
o;sf] sf/0fn] sl/a $ xhf/ dflg;sf] d[To' ePsf] lyof] -a'9fyf]sL / jfUn], @)^(_ . 
cGt/f{li6«o phf{ Ph]G;Lsf] k|ltj]bgcg';f/;g\ @)!@ df xfn;Dds} pRr sfa{g pT;h{g /x]sf] 
5 . sfa{g pT;h{g !=$ k|ltztn] j[l4 ePsf] 5 . o;/L x]bf{ jfo' k|b'if0fsf] k|d'v sf/0f dfgjLo 
ultljlw g} xf] . dfgjLo sf/0fn] k|To]s jif{ %) s/f]8 6geGbf a9L xflgsf/s tyf ljiffn' UofF; 
jfo'd08ndf ldl;Fb} 5 -af]x/f / lu/L, @)^$_ .  

ljZj :jf:Yo ;+u7gsf cg';f/ ;g\ @)!@ df jfo' k|b'if0fsf sf/0f pTkGg /f]uaf6 ljZjdf 
sl/a &) nfv dflg;sf] d[To' ePsf] cfFsng 5 . ljZje/sf k|To]s * hgfdf ! hgfsf] jfo' 
k|b'if0fsf sf/0f d[To' x'g] u/]sf] pNn]v ub{} p;n] jftfj/0fLo :jf:Yo hf]lvdk"0f{ /x]sf] ;d]t 
atfPsf] 5 . o;/L jfo' k|b'if0f u/fpgdf d'Vo lhDd]jf/ ljsl;t d'n'sx¿ g} b]lvPsf 5g\ .  

-…lSng OghL{ g]kfnÚ / …jftfj/0f hg;ª\Vof ;+u7gÚ n] ;fj{hlgs u/]sf] Ps cWoogdf 
sf7df8f}+sf d'Vo c:ktfnx¿df cfpg] *) k|ltzt lj/fdLsf] cj:yf jfo' k|b'if0fsf sf/0f 
uDeL/ x'g] u/]sf] pNn]v 5 ._ jfo' k|b'if0fsf] ;DaGwdf ePsf] w]/} kl5Nnf cWoogx¿n] jfo' 
k|b'if0f lgoGq0f geP g]kfndf aif{]gL @% xhf/ JolQmsf] csfnd} d[To' x'g] cf}+NofPsf 5g\ . 

jfo' k|b'if0f u/fpgdf lgs} e"ldsf /xg] OF6fe§fx¿ sf7df8f}+ pkTosfdf dfq !)& j6f 
;~rfngdf /x]sf 5g\ . -of] ;ª\Vof a9\bf] qmddf 5 ._ w]/} k|b'if0f ug{] k/Dk/fut OF6fe§fx¿ 
;d]t cem};Dd klg ;~rfngdf 5g\ . tL OF6fe§fdf OF6f kf]Ngsf nflu sf7 jf bfp/fdfq k|of]u 
ul/g] geO{ yf]qf 6fo/x¿ clws k|of]u ul/g] s'/f a]nfavt ;dfrf/df cfpg] u/]sf] 5 . 6fo/ 
afNbf cTolws dfqfdf Snf]/f]ˆnf]/f]sfa{g -l;Pkm;L_ UofF; lg:sG5 h'g k[YjLdf /x]sf ;a} ;lhj 
j:t'x¿sf] …k|f]6]lS6e cDa|]nfÚ eg]/ lrlgg] …cf]hf]g txÚsf] d'Vo ljgfzs dflgG5 . csf{]tkm{ 
dflg;df kmf]S;f]sf] SofG;/ u/fpg] sf/s tTj xf] eGg] s'/f …ljZj :jf:Yo ;+u7gÚn] ;d]t 
atfpFb} cfPsf] 5 .  

ljZj :jf:Yo ;+u7g -8An'Prcf]_ sf] SofG;/;DaGwL cGt/f{li6«o cWoog ;ldltn] u/]sf] Ps 
cWoogn] jfo' k|b'if0f kmf]S;f]sf] SofG;/sf] k|d'v sf/0f ePsf] / o;n] cGo SofG;/ klg 
lgDTofpg ;Sg] tYo kQf nufPsf] 5 . cWoogn] a9\bf] jfo' k|b'if0f;Fu} ljleGg g;g{] /f]usf] 
vt/f al9/x]sf] ;d]t b]vfPsf] 5 . jfo' k|b'if0fn] Zjf;k|Zjf; k|0ffnL / d'6'df ;a}eGbf a9L 
c;/ ug{] ;f] cWoogdf b]lvPsf] 5 .  

jftfj/0fLo k|b'if0fleqsf] csf{] dxTjk"0f{ kf6f] e"ld cyf{t\ df6f] k|b'if0f xf] . df6f] k|b'if0f 
u/fpgdf dxTjk"0f{ e"ldsf lgjf{x ug{] gfOs] klg dfgj hflt g} xf] . a9\bf] hg;ª\Vof j[l4sf 
sf/0f pgLx¿sf] cfjZostf kl/k"lt{sf nflu vf]lnPsf pBf]u tyf snsf/vfgfaf6 lg:s]sf 
b"lift kbfy{, kmf]xf]/d}nf hyfefjL ˆofFSg', cDnLo jiff{ x'g', s[lif pTkfbgdf j[l4 ug{ /;folgs 
dn / ls6gfzs ljiffbLsf] a9\bf] k|of]u cflbsf sf/0f lbg k|ltlbg df6f] k|b'lift aGb} uPsf] 5 .  

kfgL k|b'if0f x'g'df Hjfnfd'vL ljikmf]6, af9L–klx/f], e"Ifo, dfgjLo lqmofsnfkaf6 pT;lh{t 7f]; 
kmf]xf]/d}nf, v'nf lb;flk;fa, pBf]u tyf snsf/vfgfaf6 lg:sg] t/n kmf]xf]/ kbfy{, 7f]; 
kmf]xf]/d}nf, /f;folgs dn, sL6gfzs cf}iflw cflb k|d'v dflgG5g\ . ljZjsf] s"n hg;+Vofsf] 
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$=^ k|ltzt hg;+Vof /x]sf] cd]l/sfn] dfq ## k|ltzt 7f]; kmf]xf]/ j:t' pTkfbg ub{5 . 
To;}u/L g]kfnsf %* gu/kflnsfx¿dWo] $* gu/kflnsfx¿n] gbLsf] lsgf/df kmf]xf]/d}nf 
y'kfg{] ub{5g\ . & j6f gu/kflnsfn] ;fj{hlgs hUuf / hËndf y'kfg{] ub{5g\ eg] # j6f 
gu/kflnsfn] kmf]xf]/ g} ;+sng ub{}gg\ . sf7df8f}+ pkTosfdf sl/a ^) k|ltzt 3/kl/jf/n] 
zf}rfnosf] nflu ;]lK6s 6\Øf+s agfPsf 5}gg\ . To;}u/L pBf]u tyf snsf/vfgfaf6 lg:sg] 
kmf]xf]/ t/n kbfy{ s'g} pkrf/ljg} l;w} kfgLsf] ;|f]tdf ld;fpg] u/]sf] kfOPsf] 5 . c:ktfn 
tyf cGo :jf:Yo s]Gb|af6 lg:s]sf] kmf]xf]/nfO{ gu/kflnsfx¿n] Tolt dxTj lbPsf] kfOFb}g . 
;x/L If]qdf k|ltlbg ! xhf/ ( ;o %* 6g 7f]; kmfxf]/d}nf pTkfbg x'g] ub{5 . To;dWo] *# 
k|ltzt 3/]n' kmf]xf]/d}nf, !! k|ltzt s[lif kmf]xf]/ / ^ k|ltzt cf}Bf]lus kmf]xf]/ 5 -a'9fyf]sL / 
jfUn], @)^(_ .  

jftfj/0fLo k|b'if0f u/fpg] d'Vo tTj cGtu{t cgfjZos ¿kdf lg+:sg] Wjlg klg kb{5 . ;x/L 
If]qsf afl;Gbfsf nflu Wjlg k|b'if0f gb]lvg] t/ hl6n ;d:of aGb} uPsf] 5 . ljBfno, SofDk; 
tyf c:ktfnh:tf ;+j]bgzLn If]qdf o;n] 7"n} k|efj kf/]sf] eP tfklg ;DalGwt lgsfosf] 
Wofg k'Ug ;s]sf] 5}g . ;jf/L ;fwgn] c:ktfn, ljBfno, SofDk; tyf dfgj a:tL kl/;/df 
cgfjZos xg{ ahfpg] ub{5g\ . pbfx/0fsf nflu jL/ c:ktfn glhs}sf] v'nfd~r tyf ;}lgs 
d~r 6'Fl8v]ndf lbgfg'lbg x'g] ljleGg wfld{s, /fhgLlts tyf ;f+:s[lts sfo{qmdn] Wjlg k|b'if0f 
a9fO/x]sf] 5 . o;sf] k|ToIf k|efj c:ktfndf kg{ uPsf] 5 . ;+j]bgzLn If]qdf %) 8]l;an / 
c:ktfnsf] sf]7fdf #% 8]l;aneGbf rsf{] Wjlg xflgsf/s dflgG5 -gful/s, @&÷)@÷@)!$_ .  

/]:km]ssf] kl5Nnf] ;j{]If0f tYof+scg';f/ c:ktfnsf] aflx/L If]qdf *% 8]l;an / leqL sf]7fdf 
&%=% 8]l;an Wjlg 5 . ;+j]bgzLn If]q dflgg] c:ktfn tyf ljBfno If]qdf Wjlgsf] dfkg ubf{ 
*) b]lv () 8]l;an Wjlg 5 . dflg;n] Go"gtd @^ 8]l;an;Ddsf] Wjlg ;'Gg ;S5 / ^) 
8]l;an;Ddsf] WjlgnfO{ :jLsf/of]Uo dflgG5 . t/ ^) 8]l;aneGbf dflysf] Wjlg :jf:Yosf] 
nflu xflgsf/s x'g] ub{5 . /]:km]ssf] tYof+scg';f/ sf7df8f}+sf] k|bz{gLdfu{df *(=# 8]l;an, 
l;+xb/af/df *&=( / ;+ljwfg;ef ejg If]q gofF afg]Zj/df *^=# 8]l;an Wjlg dfkg ul/Psf] 
5 . sf7df8f}+ b/af/ If]qdf &) 8]l;an, kf6g b/af/ If]qdf &% 8]l;an / eQmk'/ b/af/ If]qdf 
^% 8]l;an Wjlg pTkGg x'g] ub{5, o;n] :j:y jftfj/0fnfO{ k|b'lift agfO/x]sf] 5 . 

k[YjLsf] ;txaf6 sl/a %) lsnf]ld6/dfly km}lnP/ /x]sf] cf]hf]g txn] ;"o{af6 cfpg] xflgsf/s 
k/fj}hgL ls/0fx¿nfO{ ;f];]/ k[YjLdf cfpg glbO{ jg:klt tyf hLjhGt'x¿sf nflu …k|f]6]lS6e 
cDa|]nfÚ sf] ¿kdf sfd ub{5 . t/ o;sf] tx lbg k|ltlbg ljgfz x'Fb} uO/x]sf] 5 . ;g\ !(&) 
lt/ # ;ob]lv $ ;o 8A;g df]6fO ePsf] cf]hf]g tx ;g\ !(*) lt/ !@% 8A;gdfq afFsL 
lyof] . o;}u/L j}1flgsx¿n] ;fj{hlgs u/]sf] kl5Nnf] tYof+scg';f/ w'j|Lo efudf cf]hf]g txsf] 
ljgfz eO/x]sf] 5 . cG6fs{l6sf dxfb]zsf] cGtl/Ifdf cf]hf]g Kjfn alg;s]sf] 5 . h;n] ubf{ 
To; If]qdf jg:klt tyf hLjhGt'sf] cl:tTj ;dfKt ePsf] 5 -;a}sf nflu :jf:Yo cleofg, 
j}zfv @)&!_ . o;k|sf/ a9\b} uPsf cJojl:yt dfgj–lgld{t lqmofsnfkx¿sf sf/0f k|fs[lts 
jftfj/0fLo cj:yf lgs} k|b'lift aGb} uO/xsf] 5 eGg] :ki6 x'G5 . To;sf/0f lbuf] ljsf;sf 
lglDt jftfj/0fsf] ;+/If0f ug{' cfhsf] ckl/xfo{ cfjZostf xf] .  
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jftfj/0fLo k|b'if0f /f]syfdsf pkfox¿ 

jftfj/0fLo k|b'if0fn] ubf{ x'g] hnjfo' kl/jt{g, ljZjJofkL pi0ftf k[YjLsf] k|fs[lts cj:yf 
hf]ufpg / dfgj hLjg ;xh agfpg jftfj/0f ;+/If0f / h}ljs ljljwtfsf] ;x–cl:tTj sfod 
ug{ h¿/L x'G5 . o;sf nflu jg:klt Pjd\ jghª\un ;+/If0f plQs} cfjZos 5 . lsgls 
af]6la¿jf tyf jg:kltx¿n] sfa{g8fOcS;fO{8 UofF; vfgf agfpgsf nflu ;f]:g] / clS;hg 
UofF; 5f]8\g] ub{5g\ . clS;hg UofF; dflg;sf] Zjf;k|Zjf;sf nflu cTofjZos x'G5 . To;}u/L 
hlt klg vfBj:t' pknAw 5g\ tL ;a} jg:klt ;|f]tsf cfwf/ x'g\ . k|fs[lts ;Dkbf, h}ljs 
ljljwtfsf] ;+/If0f, k|j4{g / lbuf] pkof]uaf6 d'n'ssf cfly{s ljsf; / jftfj/0fd}qL ljsf; 
cufl8 a9fpg ;lsG5 . t;y{, /fi6«sf] ljsf; log} k|fs[lts ;|f]t tyf ;fwgsf] ;b'kof]u / 
;+/If0faf6 ;Dej 5 .  

k|b'lift aGb} uO/x]sf] jftfj/0fLo cj:yfsf] /f]syfd tyf lgoGq0fsf nflu pBf]u tyf 
snsf/vfgfaf6 lg:sg] /;folgs tyf h}ljs kbfy{x¿nfO{ gbL jf vf]nfdf ld;fpg'k"j{ To;sf] 
pkrf/ u/L z'4 agfP/ dfq ld;fpg' kb{5 . dfgjLo lb;flk;fjnfO{ gbL, vf]nf jf cGo kfgLsf 
;|f]tdf ld;fpg' x'Fb}g, a¿ ;'/lIft lsl;dsf] ;]lK6s 6Øfª\s agfP/ ;+sng ug{'kb{5 . kmf]xf]/ 
j:t', d/]sf hLjhGt' cflbnfO{ kfgLsf] ;|f]teGbf 6f9f nu]/ k'g]{, jfo' k|b'if0f ug{] ljleGg k|sf/sf 
UofF;x¿ h:t}– sfa{g df]gf]cS;fO8, ;Nkm/ 8fOcS;fO8, gfO6«f]hg 8fO{cS;fO8, cf]hg, 
Snf]/f]ˆnf]/f] sfa{g nufot w'nf], w'Fjf, l;;f cflbnfO{ 36fpg' kb{5 . ljBfno, cfjf;Lo, 
cf}wf]lus, Jofkfl/s tyf s[lif If]qnfO{ cnu–cnu k|efjsf/L ¿kdf Joj:yfkg ug{' kb{5 . s[lif 
If]qdf /;folgs dnsf] ;§f h}ljs dn k|of]u ug{] / ljiffbLsf] k|of]unfO{ sd ug{'kb{5 . 
kmf]xf]/d}nfnfO{ plrt Joj:yfkg ug{] ;fy} sfa{g8fOcS;fO{8sf] ;Gt'ngsf nflu jg ljgfz 
lgoGq0f / j[If/f]k0f sfo{qmdnfO{ hg:t/;Dd n}hfg'kb{5 . k]6«f]lnod kbfy{sf] pkof]udf sdL 
NofO{ j}slNks pmhf{ h:t}– hnljB't, ;f}o{ zlQm, afof] UofF;sf] pkof]udf j[l4 ug{'kb{5 . 
To;}u/L v/fa jftfj/0fLo cj:yfsf] b'ikl/0ffdx¿sf af/]df hgr]tgfd"ns sfo{qmd ;~rfng 
cyf{t\ jftfj/0fLo lzIff k|bfg ug{'kb{5 . 

lgisif{ 

hg;+Vof j[l4;Fu} cJojl:yt dfgjLo lqmofsnfkn] lbg k|ltlbg jftfj/0f lau|Fbf] 5 . 
cf}Bf]lus/0f, cJojl:yt a;fOF;/fO{ tyf a;f]af;, k|fs[lts ;|f]t / ;fwgx¿sf] b'¿kof]u, 
hg;+Vof j[l4 g} jftfj/0fLo k|b'if0f u/fpg] sf/s tTjx¿ x'g\ . ljutsf sdL–sdhf]/Lx¿af6 
kf7 gl;Sg] / cJojl:yt lqmofsnfkx¿ a9fpFb} n}hfg] xf] eg] cfufdL %) jif{leq o; 
;+;f/af6 w]/} hLjhGt'x¿sf] cl:tTj nf]k eO;Sg] 5, h;n] kfl/l:ylts k|0ffnLdf c;Gt'ng 
NofO{ dfgjsf] cl:tTj g} ;+s6df kg{] vt/f 5 . t;y{, pQm s'/fnfO{ /fd|/L a'emL jftfj/0fsf] 
;+/If0f tyf ;Dj4{g ug{' g} ;dosf] dfu xf] .  

dfgj ljsf;sf] qmddf jftfj/0fLo kIfx¿sf] cxd\ e"ldsf /x]sf] x'G5 . o;sf] ;Gt'lnt tyf 
;d'lrt ljsf; g} dfgj ;dfhsf] ljsf;sf] cfwf/ xf] . t;y{, dflg;nufotsf k|f0fL / 
jftfj/0faLr /x]sf] gª / df;'sf] h:tf] ;DaGw sfod ug{ k|fs[lts ;|f]t / ;fwgsf] ;xL 9+un] 
;b'kof]u ug'{kb{5 .  
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hg;ª\Vof j[l4 tyf lj1fg / k|ljlwsf] ljsf;n] k|fs[lts ;|f]t / ;fwgsf] bf]xgdfq x}g k|fs[lts 
Joj:yfsf] ;Gt'ng g} vnalng k'u]sf] 5 . k|fs[lts ;|f]t ;fwgsf] b'¿kof]u jf jghËun 
ljgfz u/]/ dflg;n] cfˆgf] v'§fdf cfkm}+n] aGr/f] k|xf/ ul//x]sf] 5 . o; dd{nfO{ cfTd;ft\ ub{} 
jt{dfg kl/l:yltdf dfgj ;d'bfodf jftfj/0f lzIffsf] ;r]tgf hfu[t u/fpg' h¿/L 5 . o; 
kl/k|]Iodf eGg'kbf{ lbuf] ljsf;sf lglDt jftfj/0f ;+/If0f cfhsf] k|d'v / ckl/xfo{ cfjZostf 
g} xf] . ;a}sf] Wofg k'u] s;f] xf]nf < 

;Gbe{ ;fdu|LM 

 9sfn, xl/k|;fb -@)&!_, pkof]uL cf]hf]g tx ljgf; x'Fb} hfFbf :jf:Yodf uDeL/ ;d:of / 
/f]syfdsf pkfo . ;a}sf nflu :jf:Yo cleofg, jif{ @, c+s !, k]h %@–%$ . 

 a'9fyf]sL, l;=aL / jfUn], la=kL= -@)^(_ . ;fd'bflos :jf:Yo tyf ;+u7g -k|yd ;+:s/0f_ . 
sf7df8f}+ M lkgfsn klAns]zg . 

 af]x/f, lh=aL / lu/L, ;'/]Gb| -@)^$_ . jftfj/0fLo lzIff -bf];|f] ;+:s/0f_ . sf7df8f}+ M ljBfyL{ 
k':ts e08f/ . 

 :jf:Yo ;dfrf/ -@& km]a|'j/L @)!$_ . Wjlg k|b'if0f gb]lvg] ;d:of . gful/s b}lgs . 

 

 

  



 

 

nx/] jgdf/fn] k
k|efj / 

;f/;+If]k (ABSTRACT) 

ljZjsf] b'Zdg nx/fsf] ¿kdf kl/rt nx/] jgdf/fnfO{ g]kfndf Pp6f ldrfxf k|hfltsf] 
ul/Psf] 5 . k"j{ b]lv klZrd g]kfnsf] !@)) ld= prfO{ ePsf] :yfg;Dd lr:ofgo'Qm afFemf] v'Nnf 
7fpF÷jg If]qdf of] nx/fsf] lj:tf/n] 9kSs} 
ljjwtfdf pNn]Vo x«f; cfPsf] 5 . nx/] jgdf/f lglZrt kfl/l:ylts
ePsf]n] o;sf] /f]syfd / lgoGq0f ug{ ;a} ;/f]sf/jfnfx
cfh;Dd k|of]udf cfPsf sfg'g
of] nx/fnfO{ ljs/fn ¿kdf km}lng glbO{ lb3{sflng 
of] nx/fnfO{ lgoGq0f ug{sf nflu bzsf}+ b]lv cWoog cg';Gwfg ul//x]sf cGt/f{li6«o ;+3;+:yf
xfd|f l5d]sL d'n's ef/t / 
cuf8L a9\g' kg]{ b]lvG5 .  

KEY WORDS: nx/] jgdf/f, ldrfxf k|hflt, h}ljs ljjwtf, kfl/l:yltsLo jftfj/0f, sfg"gL, 
oflGqs, /;folgs / h}ljs ljlw .

!= ldrfxf k|hflt (Invasive species)

ldrfxf k|hflt eg]sf] Pp6f hLj 
(Native) xf]Og tyf h:n] xfd|f] cy{tGq, jftfj/0f / :jf:Yodf k|lts'
ljjwtf ;+/If0fsf] ;Gbe{Dff jghËn÷af;:yfgsf] ljgfz kl5sf] bf]>f] ;a}eGbf 7"nf] r'gf}tL 
ldrfxf k|hfltsf jf]6lj¿jf / hLjhG
hLjhGt' / ;"IdhLj x'g h;

                                                          

* n]vs k"j{–If]qLo jg lgb]{zgfno, lj/f6gu/df sfo{/t x'g'x'G5 . 
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nx/] jgdf/fn] kf/]sf] jftfj/0fLo 
/ lgoGq0fsf] pkfo

– clg¿

kdf kl/rt nx/] jgdf/fnfO{ g]kfndf Pp6f ldrfxf k|hfltsf] 
ul/Psf] 5 . k"j{ b]lv klZrd g]kfnsf] !@)) ld= prfO{ ePsf] :yfg;Dd lr:ofgo'Qm afFemf] v'Nnf 
7fpF÷jg If]qdf of] nx/fsf] lj:tf/n] 9kSs} 9fs]sf] 5 . of] nx/fsf] k|sf]kn] u|:t :yfgdf h}ljs 
ljjwtfdf pNn]Vo x«f; cfPsf] 5 . nx/] jgdf/f lglZrt kfl/l:yltsLo jftfj/0fdf dfq lj:tf/ x'g] 
ePsf]n] o;sf] /f]syfd / lgoGq0f ug{ ;a} ;/f]sf/jfnfx¿n] klxnf] k|fyldstf lbg' h
h;Dd k|of]udf cfPsf sfg'gL, oflGqs, /;folgs / h}ljs ljlwx¿sf] PsLs[t ¿kdf cjnDag u/L 

kdf km}lng glbO{ lb3{sflng ¿kdf o;sf] Joj:yfkgdf nfUg' kg]{ b]lvG5 . 
of] nx/fnfO{ lgoGq0f ug{sf nflu bzsf}+ b]lv cWoog cg';Gwfg ul//x]sf cGt/f{li6«o ;+3;+:yf
xfd|f l5d]sL d'n's ef/t / rLgsf] l;sfO{nfO{ dfu{bz{gsf] ¿kdf lnO{ ;dGjo / ;xsfo{sf ;fy 

nx/] jgdf/f, ldrfxf k|hflt, h}ljs ljjwtf, kfl/l:yltsLo jftfj/0f, sfg"gL, 
oflGqs, /;folgs / h}ljs ljlw . 

(Invasive species) 

ldrfxf k|hflt eg]sf] Pp6f hLj -jf]6lj¿jf, hLjhGt', kmË; jf AofS6]l/of_ xf]
yf h:n] xfd|f] cy{tGq, jftfj/0f / :jf:Yodf k|lts'n k|efj kfb{5 .

ljjwtf ;+/If0fsf] ;Gbe{Dff jghËn÷af;:yfgsf] ljgfz kl5sf] bf]>f] ;a}eGbf 7"nf] r'gf}tL 
jf / hLjhGt' g} x'g\ . cfofltt (Alien) k|hflt To:tf jf]6lj

hLjhGt' / ;"IdhLj x'g h;nfO{ cfkm\gf] k|fs[lts af;:yfgsf] xb eGbf aflx/ NofO{ gofF If]qdf 

                   

If]qLo jg lgb]{zgfno, lj/f6gu/df sfo{/t x'g'x'G5 .  
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/]sf] jftfj/0fLo 
pkfo 

 

 

 
 

 

clg¿4 s'df/ ;fx *  

kdf kl/rt nx/] jgdf/fnfO{ g]kfndf Pp6f ldrfxf k|hfltsf] ¿kdf :jLsf/ 
ul/Psf] 5 . k"j{ b]lv klZrd g]kfnsf] !@)) ld= prfO{ ePsf] :yfg;Dd lr:ofgo'Qm afFemf] v'Nnf 

sf] 5 . of] nx/fsf] k|sf]kn] u|:t :yfgdf h}ljs 
Lo jftfj/0fdf dfq lj:tf/ x'g] 

n] klxnf] k|fyldstf lbg' h¿/L 5 . 
¿kdf cjnDag u/L 

o;sf] Joj:yfkgdf nfUg' kg]{ b]lvG5 . 
of] nx/fnfO{ lgoGq0f ug{sf nflu bzsf}+ b]lv cWoog cg';Gwfg ul//x]sf cGt/f{li6«o ;+3;+:yf tyf 

kdf lnO{ ;dGjo / ;xsfo{sf ;fy 

nx/] jgdf/f, ldrfxf k|hflt, h}ljs ljjwtf, kfl/l:yltsLo jftfj/0f, sfg"gL, 

 

jf AofS6]l/of_ xf], hf] /}yfg] 
n k|efj kfb{5 . h}ljs 

ljjwtf ;+/If0fsf] ;Gbe{Dff jghËn÷af;:yfgsf] ljgfz kl5sf] bf]>f] ;a}eGbf 7"nf] r'gf}tL 
k|hflt To:tf jf]6lj¿jf, 

gf] k|fs[lts af;:yfgsf] xb eGbf aflx/ NofO{ gofF If]qdf 
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:yflkt ul/Psf]÷x'sf{OPsf] x'G5 . g]kfndf nx/] jgdf/fnfO{ Pp6f ldrfxf k|hfltsf] ¿kdf 
:jLsf/ ul/Psf] 5 . ;a} cfofltt k|hflt ldrfxf gx'g klg ;S5g\ .  

@= nx/] jgdf/fsf] kl/ro M  

@=!=  g]kfndf laleGg gfdn] lrlgG5, h:t} M afx«df;] nx/f, kfgL nx/f, Kofª\u|L emf/, ax'bn] 
emf/, afv|] nx/f cflb .  

@=@=  c+u|]hL gfdM Mile a minute, Climbing Hemp weed, Climbing, Hemp vine, 
Climbing Boneset, Guaco and Louse-plaster 

@=#=  jfg:klts gfd M Mikania scandens (L.) Willd. var. pubescens (Nutt.) Torr. & 
Gray 

Synonyms: Mikania micrantha Kunth, Eupatorium scandens Linnaeus, 
Mikania angulosa Raf., Mikania batatifolia auct. non DC. [Misapplied], 
Willoughbya heterophylla Small 

@=$= kl/jf/ M Asteraceae, the Daisy Family 

@=%= zfl/l/s agfj6 M d'6' cfsf/sf] jf lqe'h cfsf/sf], e]6g' ePsf] kft h:sf] 6'Kkf] r'Rrf] 
k/]sf], sf08df kft Ps csf{sf] ljkl/t a;]sf] x'G5 . km"n ;]tf] em'Kkfdf nfU5 . nx/f 
e"FO{df nlqG5 / ;xf/f kfPdf 3'Db} dfly r9\5 .  

@=^= nx/] jgdf/fsf ljleGg cËsf kmf]6f]x¿ M  

  
 

   

kft 
km"n;lxtsf] 

nx/f 
km"n aLp 

nx/] jgdf/fn] 
h]n]sf] jg If]q 

kmf]6f]M OG6/g]6af6 . 

#= nx/] jgdf/fsf] pTklt / g]kfndf o;sf] k|;f/0f M  

!%)) ld=ld= eGbfa9L aflif{s aiff{ x'g] tyf dlnnf] df6f] (Rich damp soils ) ePsf] :yfg nx/] 
jgdf/fsf] a[l4 ljsf;sf] nflu pko'Qm x'G5 . k"jL{ / dWo cd]l/sfdf of] /}yfg] k|hfltsf] ¿kdf 
/x]sf] kfOG5, hxfFaf6 of] d]lS;sf];Dd km}lnPsf] / blIf0f Pl;ofdf of] Pp6f ldrfxf k|hfltsf] 
¿kdf lj:tf/ ePsf] kfOG5 . cf;fd -ef/t_ sf lrof aufg / Oil Palm a[Iff/f]k0fdf pd|g] 
u/]sf 3fF;nfO{ bafpg of] jgdf/fnfO{ ;g\ !($) df leq\ofOPsf]df of] ldrfxf k|hfltsf] ¿k 
ljsf; eO{ /a/sf] a[Iff/f]k0f, lrof, skmL, pv', kmnkm"n nufotsf aufgdf cfqmfds ¿kdf 
lj:tf/ x'Fb} uof] . g]kfndf Onfdsf] /ËkfgL eGg] If]qaf6 ;g\ !(^# df klxnf] k6s of] jgdf/f 
;+sng ul/Psf] lyof] (Adhikari, 2004) . 
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nx/] jgdf/fsf] km"ndf sL6ktË cfslif{t x'G5g\ / tLgaf6 k/fu;]rg eO{ of] nx/fn] k|z:t} 
aLp -k|lt nx/f k|lt aif{ $) xhf/ aLp_ pTkfbg ub{5 . xfjf, kfgL, hLjhGt'sf] cf]xf]/bf]xf]/, 
;fdfgx¿sf] cf];f/k;f/ cflbsf] dfWodaf6 o;sf] aLp 5f]6f] ;dodf 7"nf] If]qdf k|;f/0f x'g 
;S5 (Department of Agriculture, Fisheries and Forestry, Biosecurity Queensland, 2013) .  

    
sL6ktËx¿af6 nx/] jgdf/fdf k/fu;]rg 

kmf]6f] M OG6/g]6af6 .  

o;sf] xl/of] nx/f jf nx/fsf ;fgf 6'qmf ;d]t lr:ofgo'Qm df6f] / v'Nnf 3fd kfPsf] cj:yfdf 
gofF lj¿jfsf] ¿kdf ;lhn} x's]{/ cfpF5 . nx/f pv]n]/ x6fP tfklg h/fsf] Pp6f ;fgf] 6'qmf 
df6f]df /xg uPdf klg gofF lj¿jf knfP/ cfpF5 . o;sf] gfd Ps ldg]6df Ps dfOn (Mile a 
minute) a9\g] nx/f /fVg'n] g} o:sf] a[l4 slt tLa| x'G5 egL yfxf x'G5 .  

g]kfndf dg;'gL xfjf k"j{af6 klZrd tkm{ jx\g] ePsf] tyf r'/] kxf8eGbf blIf0fL e]u cf]/fnf] 
tkm{ kg]{ ePsf]n] o; nx/fsf] k|;f/0f g]kfndf klZrd tyf blIf0f tkm{ x'Fb} uPsf] 5 . g]kfnsf] 
k"jL{ l;dfgf;Fu hf]l8Psf] ef/taf6 k"j{ b]lv klZrd g]kfnsf] !@)) ld= prfO{ ePsf] :yfg;Dd 
of] nx/f km}lnPsf] ljZjf; ul/G5 . lab]zaf6 g]kfnnfO{ ;xof]u :j¿k k|fKt x'g] u/]sf] vfBfGg 
-ux'F cflb_ Kofs u/]sf] h'6sf] af]/fdf o; nx/fsf] aLp 6fFl;P/ cfP/ g]kfndf k|;f/0f ePsf] 
eGg] csf]{ cg'dfg 5 . ufO{a:t'n] vf;} of] nx/fnfO{ ¿rfpFb}g t/ afv|fn] dfq clncln vfG5 . 
o;sf/0f klg o;sf] a[l4 ljsf;df vf;} s'g} cj/f]w b]lvb}g . xfn k"jL{ / dWo g]kfnsf 
lr:ofgo'Qm afFemf] v'Nnf 7fpF÷jg If]qdf of] nx/fsf] lj:tf/n] 9kSs} 9fs]sf] 5 . lrtjg /fli6«o 
lgs'~hdf la=;+= @)%) sf] af9L kl5 of] nx/f b]lvPsf] egL :yfgLo afl;Gbfsf] egfO{ /x]sf] 5 
-;fksf]6f, nf]sgfy_ . 

$= nx/] jgdf/fsf] jftfj/0fLo k|efjx¿M  

 of] nx/fn] /}yfg] lj¿jfx¿nfO{ ;Dk"0f{ ¿kdf 9fs]/ lj¿jfnfO{ rflxg] vfBkbfy{sf] 
cefj ;[hgf ug]{, cfkm"df /x]sf] Ps lsl;dsf] laif lgsfn]/ c¿ lj¿jfnfO{ gsf/fTds 
c;/ kfg]{ (Allelopathic effects) / cGtdf /}yfg] jg:kltnfO{ lj:yflkt u/L cfkm\gf] 
cl:tTj hdfO{ To; :yfgnfO{ cg'ko'Qm agfpg] h:tf ljs/fn ;d:of ;[hgf ug]{ x'Fbf 
of] nx/fnfO{ ljZjsf] b'Zdg nx/fsf] ¿kdf lnPsf] 5 (Lowe et al., 2000) . 

 lrtjg /fli6«o lgs'~hdf a'6]g, demf}nf tyf 7"nf ¿vnfO{ ;d]t of] nx/fn] 6'Kk};Dd 
9fs]sf] kfOG5 . of] nx/fn] cfqmd0f u/]sf] :yfgdf !& ;]=ld= eGbf sd Aof; ePsf 
l;dnsf ¿vx¿ d/]sf] kfOPsf] 5, 3fF;] d}bfgdf ;Dk"0f{ sfF; / l;¿ 3fF; d/]sf] 
kfOPsf] 5 eg] gofF kfn'jf knfpg g;s]sf] cj:yf 5 -;fksf]6f, nf]sgfy_, tyf 
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Psl;+u] u}8fsf] af;:yfgnfO{ 7fpF 7fpFdf of] nx/fn] g/fd|f] ;Fu k|efljt kf/]sf] 5 
(Ram, 2008) . 

 hnjfo' kl/jt{gn] k[YjLsf] tfkqmd al9/x]sf] 5 . of] nx/fn] tftf] xfjfkfgL ¿rfpg] 
u/]sf] x'gfn] o:tf] cj:yfdf g]kfndf yk prfO{df of] nx/fsf] lj:tf/ eO/x]sf] / 
o;af6 k|efljt If]qsf] kfl/l:ylts k|0ffnLdf gsf/fTds c;/ kl//x]sf] d]/f] cg'ej 5 .  

 of] nx/fsf] k|sf]kn] u|:t :yfgdf h}ljs ljjwtf -vf;u/L k|hflt ljljwtf / 
kfl/l:ylts k|0ffnLsf] ljljwtf_ df pNn]Vo x«f; cfPsf] 5 . sltko :yfgdf o:tf 
7fpFnfO{ aFb]nn] cfkm\gf] ;'/lIft af;:yfgsf] ¿kdf k|of]u ug]{ u/]sf] kfOPsf] / aFb]nsf] 
;+Vofdf a[l4 ePsf] egL df]/Ë, emfkf / ;'g;/Lsf sltko ;fd'bflos jgsf 
pkef]Qmfx¿sf] egfO{ /x]sf] 5 .  

 :yfgLo afl;Gbfn] afv|fnfO{ v'jfpgsf nflu of] nx/f sf6]/ n}hfg] u/]sf] / o;/L 
n}hfFbf sf08sf 6'qmfx¿ em/L ufpF3/ v]taf/Ldf la:tf/ eO{ s[lifafnLdf gsf/fTds 
c;/ kfl//x]sf] s[ifsx¿sf] cg'ej 5 .  

 s[lifafnLdf nfUg] laleGg sL/fx¿ h:t}M Mite: Tetranychus sp., Aphid: Aphis 
spiraecola, Mealy bug: Phenacoccus parvus, Leaf miner: Nemorimyza 

maculosa, Snail: Bradybaena similaris cflbnfO{ kf]if0f lbg] lj¿jf (Host plant) 
sf] ¿kdf of] nx/fn] sfd ub{5, h;sf/0f s[lif afnLdf sL/fx¿sf] k|sf]k a9\g ;Sg] 
;lhn} cg'dfg ug{ ;lsG5 .  

 nx/] jgdf/fdf ufO{a:t' (Dairy cattle) sf] sn]hf]nfO{ gf]S;fg k'¥ofpg] u'0f 
(Hepatotoxicity) x'G5 t;y{ of] nx/f vfg] ufO{a:t'sf] :jf:Yo g/fd|f] ;Fu lalu|g ;S5 
(APFISN) . 

%= nx/] jgdf/f /f]syfd / lgoGq0fsfsf pkfox¿ 

%=!= nx/] jgdf/f /f]syfdsf pkfox¿M 

-s_ gLltut tyf sfg'gL Joj:yf M g]kfndf nx/] jgdf/f nufotsf ldrfxf k|hfltx¿sf] 
/f]syfd / lgoGq0f ug{sf nflu 5'§} gLltut tyf sfg'gL Joj:yfx¿ u/L lhDd]af/ lgsfo 
tf]lsg' kb{5 .  

-v_ /fli6«o ;+/rgfsf] lgdf{0f (Development of National Framework) M l5d]sL 
d'n'sx¿ ef/t / rLgsf] xfn;Ddsf] l;sfO{nfO{ cfwf/ agfpFb} CABI (Centre for 
Agricultural Bioscience International) sf] ;Nnfx, ;xof]u / ;xsfo{df g]kfndf 
nx/] jgdf/f nufotsf ldrfxf k|hfltx¿sf] /f]syfd / lgoGq0f ug{sf nflu Pp6f /fli6«o 
;+/rgf lgdf{0f ul/g' kb{5 .  

-u_ >f]t, ;fwg / hgzlQm tyf tflndsf] Joj:yf M ldrfxf k|hflt -vf;u/L nx/] jgdf/f_ sf] 
/f]syfd / lgoGq0f ug{sf nflu cfjZos >f]t, ;fwg / hgzlQmsf] Joj:yfkg ul/g' kb{5 . 
;fy} To:tf hgzlQmnfO{ ;Da4 lj1x¿af6 tflnd k|bfg ul/g' kb{5 .  
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-3_ ;+efJo ldrfxf k|hfltnfO{ b]z leq k:g glbg] M KnfG6 Sjf/]G6fOg sfof{nonfO{ bIf 
hgzlQm / ;fwg >f]t ;DkGg k|of]uzfnfsf] Joj:yf u/L ljb]zaf6 cfoft ul/g] jg:klt, 
hLjhGt' tyf ;/;fdfgx¿sf] k|efjsf/L tj/n] r]shfFr eO{ dfq b]z leq k|j]z kfpg] 
;'lglZrttf ul/g' kb{5 . 

-ª_ jg Joj:yfkg M 3gf h+un ePsf] :yfgdf k|sfz gkfO{ nx/] jgdf/fsf] lj:tf/ x'g ;Sb}g 
(APFISN), t;y{ &)Ü eGbf a9L ¿vsf] 5q 3gTj (Crown cover) /xg] u/L jgsf] ljsf;, 
lj:tf/ / Joj:yfkg ug]{ . ¿v k|hfltsf] a[Iff/f]k0f ubf{ df6f]–xfjfkfgL ;'xfpFbf] rfSnf] kft x'g] 
hftsf] ;se/ ;bfaxf/ lj¿jfx¿ @–@=% ld= sf] b'/Ldf nufpg] / l6s (Tectona grandis) 
x's{g;Sg] 7fpFdf l6ssf] a[Iff/f]k0f ug]{ .  

-ª_ s[lif jg (Agroforestry) k|0ffnLsf] ljsf; / lj:tf/ M afFemf] ktL{ tyf vfnL hUufx¿df 
s[lifjg k|0ffnL cGtu{t jx'alif{o ¿v k|hflt ;Fu} slifafnLsf] /f]k0f ug]{ / ;f] If]qdf ;3g 
¿kdf lg/Gt/ uf]8d]n ul//xg] . of] nx/fsf] k|sf]k /x]sf] :yfgdf s[lifjg k|0ffnL ckgfO{ 5f]6f] 
b'/Ldf a[Iff/f]k0f ubf{ h+un x'sf{pg ;lsPsf] / of] nx/fsf] k|sf]knfO{ lgoGq0f ug{ ;lsPsf] 
pbfx/0f df]/Ë / ;'g;/Lsf sltko ;fd'bflos jgx¿df k|i6 b]lvPsf] 5 . ;fy} s[lifafnL 
nufOg] hldgnfO{ afFemf] g5f]8\g], cToGt} ;3g ¿kdf v]tL / uf]8d]n ul//xg] .  

-r_ hgr]tgf clea[l4 / hg;xeflutf M of] nx/fsf] /f]syfd tyf lgoGq0f ;DaGwL 
hgr]tgfd"ns sfo{qmdx¿ ;+rfng ug]{ . o; sfo{df ;fd'bflos jg, dWojtL{ If]q ;fd'bflos 
jg, ;fem]bf/L jg nufotsf sf]if / hgzlQm kl/rfng ug{ ;lsG5 .  

%=@= nx/] jgdf/f lgoGq0fsf pkfox¿ M s'g} gofF 7fpFdf nx/] jgdf/fsf] k|sf]k b]lvg] ljlQs} 
lgoGq0f u/L yk If]qdf lj:tf/ x'gaf6 /f]Sg' kb{5 . o;sf ;fy} lgDg lgoGq0fsf pkfox¿ 
ckgfpg ;lsG5 .    

%=@=!= oflGqs lgoGq0f (Mechanical control) sf pkfox¿ M  

 of] nx/fsf] k|of]unfO{ a9fpg], h:t} M sDkf]i6dn agfpg], o;af6 h}ljs sf]Onf -la|s]6_ 
agfpg], Kofs]lhËsf sfuh agfpg], km"n km'Ng' cl3 g} nx/fnfO{ sf6\g], kmf8\g] / h/f 
;lxt} pv]n]/ x6fpg], 89]nf] nufpg] cflb . o:tf sfo{ ug]{ u/fpg]nfO{ 
;/sf/L÷u}/;/sf/L Pj+ hg;xeflutfdf cfwfl/t jg Joj:yfkg ;d"xaf6 k|f]T;fxg 
lbg]÷ ;xof]u ug]{ .  

 jg If]qdf aiff{tsf] cl3kl5 u/L aif{df #–$ k6s emf8L ;kmfO{ ubf{ ¿v lj¿jf x's{g 
uO{ of] nx/fsf] k|sf]k pNn]Vo ¿kdf 36]sf] kfOPsf] 5 . t/x/faf6 w/fg hfg] af6f] 
bfFofafFofsf] jg If]qdf o;f] ubf{ ;kmntf k|fKt ePsf] 5 . 

 of] nx/fnfO{ dlxgfsf] ! k6s u/L nuftf/ # dlxgf;Dd -u[id, z/b / lzlz/–a;Gt 
Ct'_ sf6gfn] o;nfO{{ ()Ü ;Dd lgoGq0f ug{ ;lsG5 (Kuo et al., 2004) . 

 u'ndf]x/ (Delonix regia) sf] kft / km"nsf] w'nf] k|of]u u/]/ klg of] nx/fnfO{ lgoGq0f 
ug{ ;lsg] s'/f rLgdf ul/Psf] Ps cg';Gwfgn] b]vfPsf] 5 (Zhang et al., 2004) . 
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%=@=@= /;folgs lgoGq0f (Chemical control) sf pkfox¿ M 

 lgDg emf/gfzs ljiffbLx¿ (Herbicides) sf] jftfj/0fLo kIfx¿nfO{ ljrf/ u/L 
;fjwfgLk"j{s dfq k|of]u ug{ ;lsG5 . tn pNn]lvt ;a} laiffbLx¿ km"n km'Ng' cl3 jf 
aLp nfUg' cl3 k|of]u ul/G5 . Ps k6ssf] k|of]un] sl/j ! aif{sf] nflu of] nx/fnfO{ 
lgoGq0f ub{5 . To;kl5 km]l/ laiffbL k|of]u ug'{ kg]{ x'g ;S5 .  
 

qm=;+= emf/gfzs laiffbLsf] gfd / dfqf s}lkmot 
! Oxyflourfen (0.06 kg/ha) + Paraquat 

(0.24 kg/ha) 
of] k|efjsf/L 5 . 

@ Glyphosate nfO{ k|sf]ksf] cfwf/df (0.5 to 
4.5 kg /ha or 0.75 to 8 litre /ha) ;Dd,  
cTolws k|sf]k ePsf] a]nfdf ;fwf/0ftof 2.5- 5 
litre/ha k|of]u ul/G5 . 

a[Iff/f]k0f If]qdf cfjZoQmfg';f/ k6s 
k6s k|of]u ul/G5 . o;n] of] nx/fsf] 
aLpnfO{ pld|g lbFb}g .  

# Diuron of 1-2 kg /ha Glyphosate hlt g} k|efjsf/L 5 . 
$ Triclopyr + Picloram 1.75 litre/ ha of] nx/fnfO{ /fd|/L lgoGq0f ug{ ;Ifd 

5 . % Triclopyr 500 ml/ ha 

(APFISN) 

%=@=#= h}ljs lgoGq0f (Biological control) sf pkfox¿ M 

 rLgdf ul/Psf] Ps cWoognfO{ cfwf/ agfO{ o;f] ul/of]M– g]kfndf kfOg] csfza]nL 
(Cuscuta reflexa) gfds k/hLjL nx/fnfO{ nx/] jgdf/f dfly 5bf{ Ps xKtf kl5 
cfkm\gf] kxF'rdf ePsf jg:klt dfly cfkm\gf] cl:tTj hdfO{ vf;u/L nx/] jgdf/fsf] 
;Dk"0f{ efunfO{ a]/]/ c;fwf/0f ¿kdf km:6fPsf] / cfqmd0f ul/Psf] nx/] jgdf/fsf] 
;Dk"0f{ efu kx]+lnP/ d/]kl5 cfsfza]nLn] 9fs]/ /fv]sf] ;Dk"0f{ cGo d[t tyf hLljt 
jg:klt jflx/ b]lvg ;kmn ePsf] kfOof] t/ cGo jg:kltnfO{ vf;} k|lts"n c;/ 
k'¥ofPsf] b]lvPg . g]kfndf cfsfza]nL 7"nf] ldrfxf k|hfltsf] ¿kdf b]lvPsf] 5}g . Ps 
cWoog cg';f/ cfsfza]nLdf SofG;/ / Pr= cfO{= eL= h:tf] /f]usf] pkrf/df k|of]u 
x'g] tTjx¿ (Tritepines / Betunelic acid molecules) kfOG5 (Poudel, 2002 & Upreti, 
2004) . To;}n] cfsfza]nLnfO{ cg'Tkfbs nx/fsf] ¿kdf glng' g} pko'Qm x'g]5 .  

 CABI Bioscience (UK) / Kerala Forest Research Institute (India) sf] xfn;Ddsf] 
;+o'Qm cg';Gwfgn] nx/] jgdf/fsf] k|fs[lts b'Zdgsf] ¿kdf /x]sf] Puccinia 
spegazzinii (Micro cyclic rust) gfds 9';LnfO{ ;a}eGbf pko'Qm 9';Lsf] ¿kdf klxrfg 
u/]sf] 5 . of] 9';Lsf] pTklt of] nx/fsf] pTklt ;Fu ;Fu} o;sf] /}yfg] If]qdf ePsf] xf] . 
of] nx/fsf] af;:yfg ;d'b|;txaf6 !,@)) ld= ;Dd kfOPsf] / ldrfxf k|hfltsf] ¿kdf 
ljsl;t 7fpFdf ;d]t of] 9';L pQm nx/f ;Fu} x's{g ;Sg] kfOPsf] 5 / o;n] nx/] 
jgdf/fnfO{dfq cfqmd0f ug]{ ePsf] x'Fbf ;'/lIft / e/kbf]{ ¿kdf :jLsfl/Psf] 5 
(Ellison, 2004) .  
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t/klg of] 9';Ln] k"0f{ ¿kdf nx/] jgdf/f dfly cfqmd0f hdfpg %–!) aif{sf] ;do 
lng] / laleGg lsl;dsf] xfjfkfgL cg';f/ cfqmd0f ug]{ :t/df ;d]t km/s kg]{ ePsf] 
x'Fbf of] 9';LnfO{ dfq k|of]u ubf{ rfx]sf] ;dodf g} ;Dk"0f{ ¿kdf nx/] jgdf/fnfO{ 
lgoGq0f ug{ ;lsG5 eGg] cj:yf gePsfn] o;sf] sdhf]/ kIfnfO{ Go"g ug{sf nflu 
cGo pkfox¿nfO{ klg PsLs[t ¿kdf sfof{Gjogdf Nofpg' clt cfjZos b]lvG5 
(Ellison et.al., 2005) . 

^= lgisif{  

nx/] jgdf/f lglZrt kfl/l:yltsLo jftfj/0fdf dfq lj:tf/ x'g] ePsf]n] o;sf] /f]syfd / 
lgoGq0f ug{ ;a} ;/f]sf/jfnfx¿n] klxnf] k|fyldstf lbg' h¿/L 5 . cfh;Dd k|of]udf cfPsf 
sfg'gL, oflGqs, /f;folgs / h}ljs ljlwx¿sf] PsLs[t ¿kdf cjnDag u/L of] nx/fnfO{ 
ljs/fn ¿kdf km}lng glbO{ lb3{sflng ¿kdf o;sf] Joj:yfkgdf nfUg' kg]{ b]lvG5 . of] 
nx/fnfO{ lgoGq0f ug{sf nflu bzsf}+ b]lv cWoog cg';Gwfg ul//x]sf cGt/f{li6«o ;+3;+:yf 
tyf xfd|f l5d]sL d'n's ef/t / rLgsf] l;sfO{nfO{ dfu{bz{gsf] ¿kdf lnO{ ;dGjo / ;xsfo{sf 
;fy cuf8L a9\g' kg]{ b]lvG5 .  
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jftfj/0fLo x|f;af6 h}ljs hutdf 
plAhPsf c;/x¿ M Ps ;+lIfKt ljj]rgf 

– /fh]Gb| cfrfo{ * 

ljifo k|j]z  

jftfj/0f eGgfn] k|fs[lts, ;f+:s[lts / ;fdflhs k|0ffnLx¿, cfly{s tyf dfgjLo 
lqmofsnfkx¿ / logsf cjojx¿ tyf tL cjojx¿sf aLrsf] cGtlqm{of / cGt/;DaGw 
;Demg' k5{ .! jftfj/0f eg]sf] xfd|f] jl/kl/ kfOg] ;lhj tyf lglh{j j:t'x¿sf] ;dli6ut ;d"x 
xf] . h;cGtu{t ;'Id lhjf0f'÷jg:klt b]lv 7'nf 7'nf hLj hGt'÷jg:kltx¿, df6f] 9'Ëf, 
xfjfkfgL, gbLgfnf cflb jftfj/0fsf pbfx/0fx¿ x'g\ . xfd|f] jl/kl/sf ;fdflhs, ;f:s[lts, 
ef}lts tyf k|fs[lts j:t'x¿sf] cfk;L ;DjGwjf6 pTkGg ;fd'lxs cj:yf h;n] ;Dk"0f{ ;hLj 
Pj+ lglh{jnfO{ lgoldt ¿kdf c;/ kl//x]sf] x'G5 . o;} kl/j]ZnfO{ xfdL jftfj/0fsf] ;+1f lbG5f}+ 
. ljsf;sf] gfddf eO/x]sf] ultljlwn] jftfj/0fdf gs/fTds c;/ kl//x]sf] xfdL b]Vb5f}+ . 
xfdLnfO{ ljsf;sf] ;fy;fy} :jR5 jftfj/0f rflxPsf]n] xfdLnfO{ To:tf] ljsf; rflxPsf] 5, 
h;n] k|fs[lts ;Dkbf tyf :yfgLo jftfj/0fdf gs/fTds c;/ gkf/f];\ jf Go'gtd k|efj dfq 
kf/f];\ h;nfO{ jftfj/0f d}qL ljsf; elgG5 . !$ ljsf;nfO{ lbuf] / u'0ffTds jgfpg lgZro g} 
:jR5 jftfj¿0f rflxG5 . ljsf; / cf}Bf]lus qmflGtn] dflg;sf] lbgrof{ tyf hLljsf]kfh{gdf 
kl/jt{g NofP tfklg k|fs[lts ;|f]t tyf ;Dkbfsf] clgolGqt k|of]u x'guO{ jftfj/0fLo x|f;df 
klg tLj|tf cfPsf] 5 . jt{dfg ;dodf s;/L jftfj/0fLo x|f; / k|b'if0fsf] /f]syfd tyf 
lgoGq0f u/L ;a} dfgj nufot hLjhGt', ls/f km6\ofª\u|f, af]6lj¿jf jf jg:klt ;d]tsf nflu 
:jR5 tyf :j:y jftfj/0fLo xs k|bfg ug]{ eGg] 7"nf] r'gf}tL v8f ePsf] 5 . k|fs[lts ;|f]t 
tyf ;Dkbfsf] klxrfg, o;sf] plrt ;+/If0f tyf Joj:yfkgsf nflu ;do;fk]If vf]h / k|of]u 
xfd|f] nflu r'gf}tL ag]sf] 5 . dfgj nufot ;Dk"0f{ hLjhGt', r/fr/ tyf kfl/l:ylts k|0ffnLsf] 
cl:tŒjsf nflu :jR5 tyf :j:y jftfj/0f ckl/xfo{ x'G5 . kfl/l:ylts k|0ffnL (Ecosystem 
Services), h}ljs ljljwtf (Biodiversity) k|f0fL tyf jg:klt nufot jftfj/0fsf ;Dk"0f{ 
cjojx¿ :jy /xg' Hofb} ckl/xfo{ x'G5 . jftfj/0f / h}ljs hutjLr cGof]gfl>t ;DjGw 
/x]sf] x'gfn] hLjx¿n] ;xh¿kdf jfFRgsf nflu cfjZos / cg's"n jftfj/0f gjg];Dd h}ljs 
ljljwtf sfod x'g ;Sb}g\ . o;sf cnjf ;Dk"0f{ hLjg / hutnfO{ cfˆg} :j¿kdf lg/Gt/tf 
lbg jftfj/0f /d0fLo, ;f}Do, :jR5 tyf :j:y x'g' plQs} cfjZos 5 .@  

l;Ëf] ljZj clxn] jftfj/0fLo c;'/Iff / c;Gt'ngjLr u'lh|Psf]df g]kfn klg o;af6 c5'tf] 5}g 
. jftfj/0fdf cfPsf] c;Gt'ng / ;ª\s6sf] d'Vo sf/s tŒjx¿dWo] Pp6f dfgj l;lh{t 
lqmofsnfk g} xf] . Psflt/ /fHokIfjf6 ljsf;sf] gfddf b]zsf ljleGg If]qdf jg ljgf;, 
                                                           

* n]vs /fli6«o xj]{l/od tyf jg:klt k|of]uzfnf, uf]bfj/L, nlntk'/df sfo{/t x'g'x'G5 . 
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ljB'tLs/0fsf] gfddf xfO6]G;g nfOg lj:tf/, cf}Bf]uLs/0fsf] gfddf 7"nf tyf demf}nf pBf]u 
:yfkgf / ;'s'Djf;L ;d:of ;dfwfgsf] gfddf k|fs[lts ;Dkbf;lxtsf hUuf ljt/0f h:tf 
lqmofsnfk u/fO{ b]zsf ljleGg k|fs[lts ;Dkbf /x]sf If]qnfO{ phf8 / s'¿k kfl/+b}5 eg] 
csf]{lt/ dfgjsf c;Lldt rfxgf / cfjZostf kl/k"lt{sf gfddf a;fOF–;/fO, rl/r/g, vf]l/of 
km8fgL, sf7bfp/fsf] clwstd cf];f/k;f/, r'/] kxf8sf] cl:tTj ;d]t ;+s6df kg]{ u/L tyf 
vf]nfgfnfdf cjl:yt klSs k'nx¿ ;d]t hf]lvddf kg]{ul/ 9'Ëf afn'jfsf] clws pTvgg 
eO{/x]sf 5g\ . o;sf cnfjf h8Lj'6L tyf cGo jgk}bfj/sf] rf]/Llgsf;L / hyfefjL clws 
;Íngh:tf lqmofsnfk u/L k|fs[lts ;Dkbf /x]sf If]qdf clwstd bf]xg ul/b}5 . 
kl/0ffd:j¿k ;fFrf] cy{df eGg] xf] eg] jftfj/0fsf] cl:tTj ;+s6df kg{ yfn]sf] 5 .!$ ;Lldt 
dfgj hfltsf dxŒjsf+IfL ;kgfx¿ k"/f ug{ k|s[ltsf] r/d zf]if0f (over exploitation) / clbuf] 
pkof]u (non-sustainable use) u/]sf] sf/0faf6 k|s[lt dfly Gofo ug{ g;s]sf] :ki6 5 . d"ntM 
dfgjsf /fhg}lts, cfly{s, pkef]ujfbL ;+:s[lt / ljnf;L z}nLsf] Joj;flos ljsf;sf 
:jfy{x¿sf] lglDt hn, l;d;f/, hldg, hª\un, hgfj/, vlgh kbfy{ h:tf jftfj/0fLo 
;|f]tx¿sf] h;/L tx;gx; eof] To;n] dfgjsf] lglDt ge} gx'g] cfwf/e"t clwsf/sf] ¿kdf 
/x]sf :jR5 xfjf, ;kmf lkpg] kfgL, :jR5 Pjd\ :j:y jftfj/0fdf afFRg kfpg] cljlR5Gg 
clwsf/df ;d]t gs/fTds c;/ kg{ yfNof] .# 

jftfj/0fLo x|f;af6 plAhPsf c;/x¿ 

jftfj/0fLo ;|f]t / ;Dkbfx¿df ljZj dfglrqdf g]kfn ;fgf] d'n's b]lvP tfklg ljlzi6 
ef}uf]lns jgfj6 / xfjfkfgLdf cg]stf /x]sf]n] cGo 7'nf b]zx¿sf] bfFhf]df sd 5}g . !@ 
dlxgf lxpFn] 9fs]sf lxdfnx¿, To;af6 au]sf lxdgbLx¿, l;d;f/x¿, t/fO{kxf8sf hË\nx¿, 
vfgLsf k|r'/ ;Defjgfx¿, h8La'6Lx¿ jf:tjdf g} xfd|f cd"No /fli6«o gLlwx¿ x'g\ . t/ b]zdf 
jftfj/0fLo lzIffsf] sdL, kof{Kt sfg'gsf] cefj, / jftfj/0fLo ;|f]t ;Dkbfsf] zf]if0fn] ubf{ 
xfd|f] b]zdf klg k|z:t k|fs[lts ljklQ / jftj/0fLo x|f;sf] l:ylt b]vf kg{ yfn]sf] 5 . 
g]kfnsf] jftfj/0fLo ;d:ofx¿ hl6n ef}uf]lns jgfj6sf sf/0f cGo /fi6«x¿sf] eGbf cln 
leGb} k|sf/sf] b]lvG5 . sdnf] ef}ule{s cj:yf, jg ljgf; -jftfj/0f ;Gt'ng /fVg s/Lj $#Ü 
e"ld jg If]qn] 9flsg' kg]{ ePtf klg g]kfnsf] s]jn #(Ü e"–efudfq jg If]qn] 9fs]sf] 5, 
a'6\ofg;lxt_, kxf8 kj{tx¿df e"–Ifosf] b/df j[l4 eO{ e"ld pTkfbsTjdf x|f;, jghª\un tyf 
3fF;] d}bfgsf] If]qkmn tyf pTkfbsTj (Productivity) df x|f;, cJojl:yt ;x/Ls/0f a9\g', 
cf}Bf]lus / ;x/L kmf]xf]/ d}nfsf] ;xL Joj:yfkg gx'g', lkpg] kfgLdf 9n ldl;g' h:tf 
jftfj/l0fo ;d:ofx¿ /x]sf 5g\ . Toltdfq geO{ b]zsf vx/] vf]nf / gbLx¿jf6 s6fg eO{ 
xhf/f}+ x]S6/ s[lifof]Uo hldg d¿e"ld x'g]tkm{ pGd'v /x]sf b]lvG5g\ . s[lif pTkfbgdf x|f; / 
kz'kfng Joj;fodf k|lts'n c;/ kb}{5 . kmn:j¿k hglhjg c;xh / si6s/ jGb} 5 .!$ 
a9\bf] jftfj/0fLo k|b"if0f, jg ljgf;, cf}Bf]lus/0fsf sf/0f a9\bf] xl/t u[x UofF; (Water 
Vapour, CH4, CO2, N2O, NO, SO2, CFCs, Tropospheric Ozone, etc.) pT;h{gsf sf/0f 
;Defljt xl/t u[x k|efj a9\gfn] hnjfo'df cfPsf] kl/jt{gsf sf/0f c;dodf cltj[li6 x'g 
uO{ af9L klx/f]sf] k|sf]k / wghgsf] IftL h:tf 36\gf 36\g', nfdf] ;do ;Dd v8]/L kg]{, ;–
;fgf kfgLsf d'xfgx¿ ;'Sg', l;d;f/ If]qx¿ (wetlands) df kfgLsf] ;tx 36g', a];L+x¿df 
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u]|u|fg y'lk|g', gbL tfnsf lk+w k'l/g' (sedimentation), dfgjhflt, kz' nufot af]6lj¿jfdf 
gf}nf gf}nf /f]ux¿ b]lvg', cflb s'/fx¿ hLjg / hut;Fu ;DalGwt dfgjhflt / kfl/l:Ylts 
k|0ffnLdf cgk]lIft tyf csNkgLo jftfj/0fLo ;d:ofx¿ a9L /x]sf 5g\ .% jfo'd0ndf 
cjl:yt xl/tu[x UofF; -h:t}M CO2, No2, SO2_ sf sf/0f x'g] clDno jiff{n] hn tyf yn 
(quatic & terrestrial) df kfOg] ;'Id lhjf0f'x¿ (bacteria, cyanobacteria, algae, zooplankton, 
etc.) nfO{ c;/ ub{5 cyf{t db{5g\ . df6f]df kfOg] bacteria, cyanobacteria h:tf lhjf0f'x¿ 
h;n] jfo'd08ndg /x]sf] gfO6«f]hgnfO{ zf]z]/ (N2 fixation) u/]/ df6f]nfO pj{/f agfp5g\, 
To:tf lhjf0f'x¿ clDno jiff{sf sf/0f d/] kl5 df6fsf] pj{/f zlSt (fertility) 36\b5 kmn:j¿k 
s[lif pTkfbg klg 36\b5 . o:t} k|sf/n] s[lif pTkfbg a9fpgsf nflu k|of]u ul/g] /;folgs 
dn tyf cf}Bf]lus ls6gfzs cf}iflwsf] k|of]un] df6f]sf] pj{/f zlQm 36fpg'sf] ;fy} nlIft 
gul/Psf pkof]uL hLjf0f'x¿ klg db{5g\ .  

hnjfo' kl/jt{ggsf] sf/s tTj dflgPsf] tfkqmd j[l4sf] ;sf/fTds c;/sf sf/0f lxdfnL -
pbfx/0fsf] nflu pkNnf] d':tfªsf] nf]dfGyfª If]qdf nf}sf, sfqmf h:tf t/sf/L kmNg yfn]sf 
5g&_ tyf kxf8L j:tLx¿df ;d]t t/fO{df pTkfbg x'g] j:t'x¿ pTkfbg x'g yfn]sf 5g\ eg] 
sltko lxpFn] 9fs]sf e"–efux¿ v]tL ug{ of]Uo ePsf 5g\ . ;Dejt hnjfo' kl/jt{g / df};dL 
x]/km]/sf sf/0f g]kfnsf] s[lif pTkfbg 3l6/x]sf] lj1x¿ jtfp5g\ . ;Dejt jftfj/0fLo x|f;sf] 
k|d'v ;d:ofsf] ¿kdf /x]sf hnjfo'÷df};ddf cfPsf] kl/jt{gsf sf/0f -g]kfndf of] ljifodf 
clxn];Dd eP u/]sf cWoog–cg';Gwfgx¿ kof{Kt gePsf] / w]/} cWoog, cg';Gwfg / vf]h 
cfjZos ePsf]n]_ sf ;fy} jg km8fgL, jg cltqmd0f, rl/r/g, h8Lj'6L tyf cGo jg 
k}bfj/sf] hyfefjL ;+sng / rf]/Llgsf;Lsf sf/0f jf;:yfgsf] cefjdf b'n{e jGohGt' tyf 
jg:kltx¿ nf]kf]Gd'v cj:yfdf k'Ug', ;Dejt hnjfo'÷df};ddf cfPsf] kl/jt{gsf sf/0f cUnf] 
/ lr;f] If]qdf kfOg] jGohGt'x¿sf] jf;:yfg lj:tf/} xf]rf] tyf Gofof] If]qdf a;fOF ;b}{ uPsf], 
xf]rf] 7fpFdf -sd prfOdf_ kfOg] jg:kltx¿ qmdzM cUnf] 7fpFlt/ km}lnb} uO/x]sf], d'VotM 
jg:kltx¿ l56f] km'Ng], kmn rf8f] kfSg], jg:klt rfF8f] a9\g], lxdfndf jg:klt /]vf (Tree 
line), lxpF /]vf (snow line) lj:tf/} ;b}{ uPsf], k|hfltx¿sf] ljt/0f cg'kft, jg:kltsf] k|sf/ 
(composition & vegetation type) / ;3gTjdf abnfj b]lvPsf] 5 .$ af¥x} dlxgf lxpFn] 9fs]sf 
lxdfnx¿ hnjfo' kl/jt{gsf nflu cToGt} ;+j]bgzLn dflgG5g\ . ljleGg cg';Gwfgx¿n] 
tfkqmd j[l4sf sf/0f -g]kfnsf] cf};t tfkqmd j[l4 ).)^ C k|ltjif{ /x]sf] kfOPsf] 5!#_, xfd|f] 
lxdfnox¿sf] lxpF tLj| ultdf klUn/x]sf] atfPsf 5g\ . xfd|f lxdfnsf lxpFx¿ z'4 kfgLsf 
nflu d"Vo >f]tx¿ x'g\ . tfkqmd a[l4sf sf/0f hnrqmdf ;fdfGo kl/jt{g cfof] eg] of] If]qsf 
s/f]8f}+ jfl;Gbfx¿ k|efljt x'g]5g\ . ;fy} kfl/l:yltsLo k|0ffnLdf ;d]t 7"nf] hl6ntf b]lvg] 5 
.& lxdungsf] sf/0f lxdgbLx¿sf] :j¿kdf kl/jt{g cfO{ gofF lxdtfn sf] lgdf{0f / klxn] g} 
cl:tjdf cfO;s]sf lxdtfnx¿sf] If]qkmn tyf cfotg j9\gfn] k6s k6s lxdtfn 
lj:kmf]6gsf sf/0f 7"nf] wghgsf] Iflt ePsf] / ;Defljt lxdtfn lj:kmf]6gsf sf/0f tNnf] 
tl6o If]qsf jl:tx¿sf] cl:tTjsf] ;do;Ldf clglZrt jg]sf] 5 . lxd :vngsf sf/0f gbLdf 
lbuf] kfgL cfk"lt{ gePkl5 hn ljB't pTkfbg sd eP/ phf{ ;+s6 ;3g x'g]5 eg] l;+rfOsf 
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nflu kof{Kt kfgL pknJw x'g] 5}g / o;sf] kl/0ffd:j¿k vfB ;+s6sf] ;Defjgf j9\g] h:tf 
jftfj/0fLo k|efjx¿ b]vf kl/;s]sf 5g\ .!#  

hnjfo' kl/jt{gaf6 pRr lxdfnL e]udf a:g] :yflgo afl;Gbfsf cg';f/ lxpF kg]{ ;dodf 
kl/jt{g cfPsf], rflxg] eGbf a9L grflxg] ;dodf kg]{ lxpFn] hghLjg cK7\of/f]df kg]{ u/]sf], 
lxdfnL If]qdf jflif{s lxpF hDdf x'g] qmddf sdL / kUng] qmddf j[l4, h;n] ubf{ lxdfndf 
lxpFsf] dfqf t'ngfTds ¿kdf sd ePsf], n]sx¿df 3fF; sd kfOg] x'Fbf kz'kfng Jofj;fo 
qmdz 36\b} uPsf] -a9\bf] tfkqmdn] lxpFsf] dfqfdf sdL eO{, lxpF sd ePkl5 3fF; tyf 
hl8a'l6 sd pTkfbg x'g] ePsf]n]_ eGg] h:tf u'gf;fx¿ ;'lgG5g\ .!!,!@ jf¥x} dlxgf lxpF kg]{ If]q 
clxn] lxdkftsf] k|ltIffdf j:g'kg]{ cj:yf 5 . k|s[ltsf] :jefljs kl/jt{g ;Fu} hLjgofkg ug{ 
cEo:t lxdfnL If]qsf jfl;Gbf cfkm"n] sNkgfg} gu/]sf] lsl;dsf] 36gfx¿ k|s[ltdf b]lvg 
yfn]jf6 cGof]n Pj+ dfgl;s qf;bLdf jfFRg jfWo ePsf 5g\ .& t/fOdf a:g] :yfgLo afl;Gbfsf 
cg';f/ udL{df a9L udL{ / hf8f]df lztnx/ rNg] x'Fbf a9L hf8f] ePsf] dxz'z u/]sf] eGg] 
h:tf u'gf;fx¿ ;'lgG5g\ .!@ ;fy} hnjfo' kl/jt{gsf] of] k|efj;Fu} s[lif, hn;|f]t, h}ljs 
ljljwtf, ko{6g, jgIf]q tyf :jf:Yosf If]qdf k|ToIf tyf ck|ToIf k|efjx¿ l;h{gf ePsfn] 
u|fdL0f e]udf hgtfsf] hLjgz}nL tyf u'hf/fdf ;d]t ;d:of b]lvg yfn]sf] h:tf u'gf;fx¿ 
klg ;'lgg cfPsf 5g\ .^ l;+uf] k|fs[lts ;+/rgfd} pynk'yn Nofpg] z}nLdf eO/x]sf] jftfj/0f 
ljgfz PSsfO;f}+ ztfAbLsf] ;jf{lws hNbf]jNbf] d'2fsf ¿kdf cufl8 cfPsf] 5 . vf; u/]/ 
ljsl;t d'n'sx¿df lj1fg tyf k|ljlwsf] tLj| ljsf; (technological advancement) sf ;fy} 
k|fs[lts ;Dkbfsf] clws pkof]un] ubf{ jftfj/0fLo k|b"if0f -jfo', Wjlg, e" tyf hn k|b"if0f 
cflb_, cf]hf]g txsf] IfoLs/0f, xl/t u[x k|efj, cDnLo jiff{, jfo'd08nLo w'ldntf, v8]/L, 
ef]sd/L, d¿e"dLs/0f, hnjfo' tyf df};d kl/jt{g h:tf] uDeL/ jftfj/0fLo ;d:ofx¿ 
68\sf/f] ¿kdf b]lvg yfn]sf 5g\ .&,* 

Go"gLs/0fsf nflu :yfgLo :t/af6 ug{ ;lsg] k|of;x¿ 

jftfj/0fLo x|f; jf6 l;{ht ;d:ofx¿sf] Go"gLs/0f, lbuf] ljsf; / jftfj/0f ;+/If0fsf] lglDt 
ljleGg /fli6«o tyf cGt/f{li6«o ;+3;+:yfx¿ Pjd\ lgsfox¿ :yfkgf x'g'sf] ;fy} g]kfnn] klg 
ljleGg /fli6«o, cGt/f{li6«o k|lta4tfx¿ JoQm u/]sf] 5 . ;r]t cGt/f{li6«o ;d'bfosf] x}l;otn] 
g]kfnn] @@ eGbf a9L jftfj/0f;Fu ;DalGwt ax'kIfLo dxf;GwLx¿df x:tfIf/ / cg'df]bg 
u/]sf] 5 . hnjfo' kl/jt{gsf] sf/0f jftfj/0fdf kg]{ k|efj Go"gLs/0fsf nflu g]kfndf ljleGg 
gLltut k|of;x¿ yfngL eO{;s]sf] 5 . g]kfndf jftfj/0f d}qL k|ljlw, xl/t cf}Bf]lus ljsf;, 
jftfj/0fLo Gofosf] lbuf] / ljleGg jftfj/0fLo ;lGwx¿sf] k|efjsf/L sfof{Gjog ug'{÷u/fpg' 
cfhsf] cfjZostf v8\lsPsf] 5 .!$ jg cltqmd0f tyf 9'Ëf afn'jfsf] clws pTvggsf sf/0f 
r'/] kxf8sf] cl:tTjdf ;d]t ;+s6 kg{ uPsf]n] xfn g]kfnn] o;sf] ;+/If0fsf] nflu /fi6«klt r'/] 
;+/If0f sfo{qmd cufl8 ;f/]sf] 5 . o;sf cnfjf hnjfo' kl/jt{gsf] k|efj Go"gLs/0fsf nflu 
:yfgLo :t/af6 ug{ ;lsg] k|of;x¿ klg 5g\ . h:t} M xl/tu[x UofF; -d'Vo ¿kdf CO2_ 
pT;h{g ug]{ lhjfZd phf{ (fossil fuel) h:t} M k]6«f]n, l8h]n, dl§t]n, k|fs[lts UofF;, LPG 
UofF;, cflb_, bfp/f, uf]a/sf u'O7f / cGo ;|f]tsf] ;§fdf h}ljs OGwg (biofuel) h:t} M 
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jfof]UofF;, jfof]l8h]n, jfof]Oyfgn, jfof]lj|s]6, biomass pmhf{, cflbsf] ;fy} gjLs/0fLo pmhf{ 
h:t}: ;f}o{ pmhf{, jfo' pmhf{, 7'nf, demf}nf cyjf n3' hnljB't\ cflbsf] k|of]unfO{ k|fyldstf 
lbg'k5{ . xl/t u[x UofF; -d'Vot CO2|_ sf] dfqf sd ug{ jg cltqmd0fnfO{ /f]sL jg ;+/If0f / 
lj:tf/sf] nflu gfª\uf 8fF8f, phf8, ktL{, ¿vf]÷afFemf], ;8s lsgf/f, cf}Bf]lus If]q, c:ktfn, 
sfof{no, lghL, ;fj{hlgs hUuf htf ;'s} j[Iff/f]k0f ug'{k5{ . k|fs[lts ;Dkbfsf] :yflgo cj:yf 
tyf j:t'l:yltcg';f/sf] ;+j]bgzLntfsf] :j¿knfO{ x]/L cfjZostfvg'';f/ klx/f] tyf e"–Ifo 
/f]Sg hldgsf] k|s[lt cg';f/ cld|;f], jfF; / jfljof]h:tf k|hflt /f]k0f ug{ tyf cfjZos kg]{ 
:yfgdf h}ljs OlGhlgol/ª k|ljlw ckgfpg' pko'St x'G5 . jftfj/0fsf b[li6sf]0fn] clt 
;+Uj]bgzLn :yfgx¿nfO{ k|rlnt sfg'g cg';f/ ;+/lIft If]q 3f]if0ff ug'{ pko'St x'G5 . k|fs[lts 
;Dkbfsf] ljgf;sf k|d'v sf/0fdWosf hg;+Vof j[l4 / j;fOF ;/fO{h:tf ;d:ofnfO{ lgoGq0f ug]{ 
vfnsf lqmofsnfk ;+rfng ug[kb{5 . k'/fgf a9L w'Fjf lgsfNg] ;jf/L ;fwg rnfpg /f]s 
nufpg'sf] ;fy} ;f}o{ cyjf ljB'tLo pmhf{af6 ;~rflnt x'g] ;jf/L ;fwgsf] k|of]u ug]{, 
cToflws ;jf/L ;fwgsf] k|of]unfO{ lgoGq0f ug{ 3/ kl/jf/df 5f]6f] b"/L st} hfg' 5 eg] k}bn 
jf ;fOsn k|of]u ug]{, v]tLkftLdf hyfefjL /f;folgs dn tyf cf}Bf]lus ls6gfzs cf}iflwsf] 
k|of]unfO{ sd ug{ k|fªufl/s dn -cuf{lgs dn, xl/t dn cyjf h}ljs dn_ tyf ls6gfzs 
cf}iflwo u'0f ePsf jg:kltx¿ k|of]u ug]{, j:t'sf] k'gM k|of]u j9fpg], vlgh kbfy{sf] k|of]u 
Go"g ug]{, jftfj/0fLo k|b"if0fsf /f]syfdsf pkfox¿ (control measures) ckgfpg], jftfj/0f 
cg';f/ cg's"ngsf pkfox¿ ckgfpg] h:tf] ls jftfj/0f cg';f/sf] n'uf, sk8f nufpg], 
vfg]s'/f vfg], v]tLkftL ug]{ ugf{n] klg hnjfo' kl/jt{g jf6 l;{ht c;/x¿ nfO{ ;fdfGotof 
s]xL xb;Dd Go"g ug{ ;lsG5 . ufO{j:t'sf] uf]a/dnaf6 klg xl/t u[x UofF; -ldy]g_ pT;h{g 
x'g] ePsf]n] df;'sf] k|of]hgsf] nflu cToflws ufO{j:t' kfng ug{df s6f}lt ug]{, hnjfo' 
kl/jt{g, jftfj/0fLo Joj:yfkg ;fy} h}ljs ljljwtf ;+/If0f ;DjlGw;/f]sf/jfnf ;+:yfx¿n] 
;dfhdf hgr]tgf km}nfpg] vfnsf sfo{qmdx¿ th'{df ug]{, ljBfno tyf ljZjljBfnosf] 
kf7\oqmddf klg hnjfo' kl/jt{g, o;sf] sf/0f, c;/ / cg"s'ngsf pkfox¿ af/]df jftfj/0f 
;DaGwL kf7\o;fdu|L ;dfj]z ug]{ ;fy} ljsf; lgdf{0fsf sfd ubf{ To; If]qsf] k|f/lDes 
jftfj/0fLo kl/If0f tyf jftfj/0fLo k|efj d"NofÍg ug]{, cflb lqmofsnfkx¿ :yfgLo :t/af6 
ug{ ;lsg] k|of;x¿ x'g\ . *, ( 

pk;+xf/ 

;Gt'lnt jftfj/0f ;Dk"0f{ k|f0fL hutsf nflu ckl/xfo{ x'G5 . ;Gt'lnt jftfj/0fdf g} dfgj 
nufot ;Dk"0f{ hLjhGt' tyf h}ljs ljljwtfsf] pko'Qm 9ª\un] ljsf; x'G5 . k[YjLdf pknAw 
k|fs[lts ;|f]t / ;fwgsf] lbuf] pkof]u ug'{sf] cnfjf o;sf] plrt ;+/If0f jf ;Da4{gaf6 g} 
k|fs[lts ;Gt'ng sfod /fVg ;lsG5 . s[lif, ko{6g, hn>f]t cflbsf] cfwf/ :tDesf] ¿kdf 
/x]sf] g]kfndf k|fs[lts ;Dkbf÷h}ljs ljljwtfsf] ;d'lrt ;+/If0f / Joj:yfkg ul/ jftfj/0f 
;Gt'ng Pj+ ;fdflhs, cfly{s ljsf;df of]ubfg k'¥ofpg ;lsG5 . k|fs[lts jftfj/0fsf] ljgf; 
eof] eg] dfgj tyf k|f0fL hutsf] cl:tTj klg x/fpg] x'gfn] k|fs[lts jftfj/0f, jGohGt', 
jg:klt / dfgjlar ;sf/fTds ;Gt'ng sfod /fVg' h¿/L 5 . ljZjdf jftfj/0f;DaGwL 
;r]tgf hufpg] ;fy} ljZjsf k|d'v tyf hl6n ;Df:of ;'Nemfpg] / o;sf nflu ljZjAofkL 
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;xof]u h'6fpg] p2]Zon] ;g\ !(&@ df :yflkt ;+o'Qm /fi6«;+l3o jftfj/0f sfo{qmdsf] cfXjfgdf 
;g\ !(&# b]lv x/]s jif{ h'g % sf lbg ljZj jftfj/0f lbj; dgfpFb} cfOPsf] 5 . ctM 
jftfj/0fdf k/]sf k|efjx¿ vf; u/L tfkdfgdf ePsf] a[l4sf sf/0f l;lh{t hnjfo' kl/jt{gsf 
;sf/fTds c;/af6 kmfObf lnO{ gs/fTds k|efjx¿ Go"gLs/0f ug]{ / o;af6 hf]lvdf k/]sf 
If]qx¿ klxrfg u/L cg's"ng (adaptation) x'g] 9ª\un] cljnDa yfngL u/]df o;af6 x'g] 
hf]lvd Joj:yfkgdf k|ToIf d2t k'¥ofpFb5 . 

;Gbe{ ;fdu|LM 
!=  jftfj/0f ;+/If0f P]g -lj=;+= @)%#_,jftfj/0f ;+/If0f lgodfjnL, -lj=;+= @)%$_, >L % sf] 

;/sf/, sfg'g, Gofo tyf ;+;lbo Joj:yf dGqfno, sfg'g lstfa Joj:yf ;ldlt, aa/dxn, 
sf7df8f}+, g]kfn, %* k[= . 

@=  yfkf, Pn=lj= -lj=;+=@)^^_, gofF ;+ljwfgdf jftfj/0fLo clwsf/sf] d"n k|jfxLs/0f M :jR5 tyf 
:j:y jftfj/0fsf] xs, hfgsf/L kq – df3 @)^^, ljZj ;+/If0f ;+3 -cfO=o'=l;=Pg=_, s'k08f]n, 
nlntk'/, g]kfn, !@ k[= . 

#=  dfy]df, k'is/ -lj=;+=@)%(_, ljZjsf] rf;f] aGb} cfPsf] lxdtfn ljikmf]6 vt/f, uf]/vfkq b}lgs, 
j}zfv !) ut] d+unaf/ . 

$=  cf]nL, e]if/fh -lj=;+=@)^^_, jfg:klts ljljwtfdf hnjfo' kl/jt{gsf] c;/, jg:klt :j0f{ 
dxf]T;j :dfl/sf, jg:klt ljefu, yfkfynL, sf7df8f}+, g]kfn, #(–$$ k[= . 

%=  cfrfo{, /fh]Gb| -lj=;+=@)^(_, hnjfo' kl/jt{g / g]kfnsf] lxdIf]qdf o;sf] k|efj, j}1flgs hut, 
jif{ !!, cª\s !!, $$–$( k[= .  

^=  xf8f, uDeL/ axfb'/ -lj=;+=@)^&_, ljZjdf jftfj/0fLo k|b"if0faf6 hnjfo'df kl/jt{g M Ps 
ljj]rgf, xfd|f] sNkj[If, jif{ @!, c+s @#), ^–!# k[= . 

&= ufy]df, k'is/ -lj=;+=@)&!_, lxdfn jrfcf}+, jftfj/0f hf]ufcf}+, uf]/vfkq b}lgs, h]7 @! ut] 
j'waf/ .  

*=  cfrfo{, /fh]Gb| -lj=;+=@)^&_, hnjfo' kl/jt{g / o;sf c;/ tyf r'gf}tLx¿, xfd|f] sNkj[If, jif{ 
@!, cª\s @#), @)–@@ k[= . 

(=  b]jh', cf/fwgf -lj=;+=@)&)_, hnjfo' kl/jt{g M c;/ / xfd|f] k|of;, lj1fg n]vdfnf, lj1fg 
tyf k|ljlw k|1f k|lti7fg -gf:6_ åf/f k|sflzt dfl;s lj1fg klqsf, c+s #(), %–( k[= . 

!)=  e§/fO{, k|bLk -lj=;+=@)&)_, hnjfo' kl/jt{gsf] If]qdf g]kfndf ePsf gLltut k|of;x¿, 
lj1fg n]vdfnf, lj1fg tyf k|ljlw k|1f k|lti7fg -gf:6_ åf/f k|sflzt dfl;s lj1fg k|lqsf, 
cª\s #**, !@–!% k[= . 

!!=  9'Ëfgf, lg/Ghg / ;'j]bL 1fg]Gb| -lj=;+=@)^(_, hnjfo' kl/jt{gaf6 pkNnf] d':tfªsf] k|fs[lts 
;|f]t tyf hLjhGt'df k/]sf] c;/, xl/of kfOnfx¿, jif{ @!, cÍ #%, @*–@( k[= . 

!@=  ltjf/L, s[i0f/fh -lj=;=@)^^_, ljZj hnjfo' kl/jt{g / g]kfndf b]lvPsf] c;/x¿ ælxdfn b]lv 
t/fO{ ;Ddsf] :yfgLo :t/df cg'ej,Æ xl/of kfOnfx¿, jif{ !*, cÍ @(, @@–@# k[= .  

!#=  s§]n, l8=jL= -lj=;+= @)&)_, g]kfndf tfkqmd j[l4 M plJhPsf k|Zg / :yflgo k|efj, hLjg 
dfl;s, jftfj/0f ljz]iffÍ, $–^ k[=. 

!$=  zdf{, bfdf]b/ -lj=;+= @)^$_, jftfj/0fsf] ;+/If0f / ;Dj4{g M r'gf}tL / cj;/, xfd|f] sNkj[If, 
jif{ !&, cÍ !(#, !$–@) k[+ . 
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Drought & Desertification Hazards in Mid 
& Far Western Region of Nepal: Time 

Series Analysis 1982-2012 
– Dr. Hemu Kafle*, Ishwor Prasad Khanal  

Abstract 

Recent and potential future increases in global temperatures are likely to be associated 

with impacts on the hydrologic cycle, including changes to precipitation and increases in 

extreme events such as droughts and famine. Nepal is an agricultural country and their 

agricultural output account for roughly 33% of Nepal’s GDP, so is heavily reliant upon the 

country’s sources of water. Since Nepal is located at the northern-most edge of the South 

Asian Monsoon System, the Monsoon (“wet”) season is relatively short lasting from mid-

June until August / September, in contrast to the Indian subcontinent Monsoon While, at 

the same time, the “dry” season persists somewhat longer in comparison. Far and mid-

western regions are vulnerable to droughts and its frequent occurrences, have huge impact 

on crop production and also the overall developments of these regions. In this article we 

have shown the changes in climatic condition as well as occurrence of drought in Far and 

mid western development regions of Nepal during thirty years of studied period. 

Quantification of the severity and frequency of drought within the study period is done with 

the help of time series analysis using aridity Index (P/PET) where P is Precipitation and PET 

is potential evapotranspiration. In which PET is calculated with the Thronthwaite formulas 

and adjusted to Penman with a correction factor, according to the United Nations 

Convention to Combat Desertification. Drought is distinguished per year according to the 

value of the annual aridity index (P/PET). If the P/PET aridity index is at least fifteen percent 

below the annual average value, the certain year is considered a drought year. Monthly 

rainfall and temperature datasets from 1982 to 2012 of 16 meteorological stations is used 

in this study. Frequent occurrence of drought is observed in our studied region. Any kind of 

similar trend within the studied stations has not been noticed in context of severity and 

frequency of drought. There was higher number of droughts in far western region but more 

extreme events in mid western regions. We have also recorded multi-year droughts that 

were frequent in far western region. These multiyear droughts are more hazardous for 

agriculture production and may lead to desertification. Proper management of water 
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resources is very important to improve agricultural production in this part of the country. 

Moreover, regular monitoring of poten

manage droughts and sustainable development of the area.

1. INTRODUCTION 

Nepal is a land-locked country situated in the middle belt of the 
an area of 145 305 km2 
tropical in the southern plain to temperate in the 
in the higher Himalayas to arid in the Trans Himalayas. Nepal’s agricul
account for roughly 33% of Nepal’s GDP and is heavily reliant upon the country’s 
sources of water. Since Nepal is located
Asian Monsoon System, the Monsoon (“wet”) season is relatively short
2010), lasting from mid
subcontinent Monsoon while, at the same time, the “dry” season persists somewhat 
longer in comparison (Shrestha et al. 2000).

Nepal is divided into five development regions 
west (figure 1). Of these, the latter two are considered the least developed due to 
their difficult terrain and remoteness. As the monsoon comes from the east it first 
strikes eastern Nepal and then it proceeds to the west. 
cloud stream follows a westerly course and part of it follows the river valleys to the 
north. It takes nearly one month for the monsoon to reach the western border of 
Nepal (Shrestha et al. 2000).
both these cases the intensity of rainfall varies in space and time (Department of 
Irrigation, Hydrology and Meteorology, HMG of Nepal, 1965

Figure 1: Map, 
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in the higher Himalayas to arid in the Trans Himalayas. Nepal’s agricul
account for roughly 33% of Nepal’s GDP and is heavily reliant upon the country’s 
sources of water. Since Nepal is located at the northern-most edge of the South 
Asian Monsoon System, the Monsoon (“wet”) season is relatively short

mid-June until August/September, in contrast 
subcontinent Monsoon while, at the same time, the “dry” season persists somewhat 

(Shrestha et al. 2000).  

Nepal is divided into five development regions - east, west, central, mid
west (figure 1). Of these, the latter two are considered the least developed due to 
their difficult terrain and remoteness. As the monsoon comes from the east it first 
strikes eastern Nepal and then it proceeds to the west. While moving west part of the 
cloud stream follows a westerly course and part of it follows the river valleys to the 
north. It takes nearly one month for the monsoon to reach the western border of 

(Shrestha et al. 2000). Likewise the westerlies move from west to east. In 
both these cases the intensity of rainfall varies in space and time (Department of 
Irrigation, Hydrology and Meteorology, HMG of Nepal, 1965-1973). 

 

Map, showing five development regions in Nepal.
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Drought is a natural local or regional phenomenon, its basic cause being the lack of 
precipitation over a time period. Precipitation is the primary factor controlling the 
formation and persistence of drought conditions. Other climatic factors such as high 
temperature, high wind, and low relative humidity are often associated with it in 
many regions of the world and can significantly aggravate its severity. In recent 
years, due to the effect of climate change drought studies are getting special 
attention (Byun and Wilhite, 1999). Along with this increased vulnerability, concern 
exists because some research suggests that drought in the future may be amplified in 
certain areas due to changes in climate variability and extremes resulting from 
global warming (www.ncdc.noaa.gov) .  

The threat of climate change is growing. Poor people, who contributed the least to it, 
are the most vulnerable to its impacts and pay the highest price. The projected 
climate trends threaten their livelihoods. The frequency and intensity of extreme and 
unpredictable weather events, especially floods and droughts that are linked to 
climate change, is threatening their livelihoods. By 2010, 900 million people around 
the world faced chronic hunger, according to the Food and Agriculture Organization 
of the United Nations. The latest Intergovernmental Panel on Climate Change report 
estimates that food demand will rise by 14 percent per decade while yields could 
decline by up to 2 percent per decade. In an interconnected world, a threat to food 
security is a threat to international security. Early intervention that reduces the risk 
of drought and food insecurity and prevents social conflict is far cheaper than 
relying on relief and military means to respond to the resulting crises.  

According to previous reports from UN and World food organizations, Far and mid-
western regions are vulnerable to droughts and its frequent occurrences have huge 
impact on crop production and also the overall developments of these regions. For 
example: (a) Drought compounds food insecurity in western regions. Drought has 
severely impacted many farmers in the west of the country. These food-deficit 
districts include Accham and Bajura in the far west and Kalikot, Mugu, Dolpa, 
Humla, Jajarkot, Dailekh and Rukum in the mid-west. Most lack navigable roads 
and are 500-700km north of the capital. The districts also have the country's highest 
rates of child malnutrition, according to government health statistics. (b) 
KATHMANDU, 24 June 2008 (IRIN) - More than 300,000 people in nine hill 
districts of far western and mid-western Nepal face a precarious food situation after 
the crops failed this year due to drought, the UN's World Food Programme (WFP) 
has warned.  

Although there have been some studies on precipitation patterns over Nepal (e.g. 
Shrestha, 2000; Shrestha et al., 2000), the study concerning on drought is very 
limited. Careful monitoring as well as early warning for dryness is a big challenge 
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for drought management in Nepal. In this work for the first time detailed aridity 
index (P/PET) results of Far and Mid Western development region of Nepal 
(FMWD) , covering the period 1982-2012 has been presented. Hazard assessment of 
drought is evaluated in terms of frequency and severity. The linear trend (regression 
line), of the aridity index (P/PET) is calculated for the last 30 years which is shown 
in figures below. 

2. OBJECTIVES 

Nepal is signatory to the United Nations Convention to Combat Desertification 
(UNCCD, 1999). However, the mapping of the climatic zones according to UNCCD 
has not been established before. This investigation is the first to map the climatic 
zones of Nepal according to the UNCCD. The official definition of desertification 
and drought in the above convention are as follows:  

Desertification means land degradation in arid, semi-arid and dry sub-humid areas 
resulting from various factors, including climatic variations and human activities.  

Table 1: The division of the four dryland zones and subsequent (partly 
undifferentiated) humid zones, based on the P/PET index (Le Houérou, 1995) 

Dryland Zones P/PET Range 

Hyper-arid  <0.05  

Arid  0.05 to <0.20  

Semi-arid  0.20 to <0.50  

Dry sub-humid  0.50 to <0.65  

Wet sub-humid  0.65 to <0.75  

Humid  ≥0.75  

In another section of the UNCCD convention, arid, semi-arid and dry sub-humid 
areas are defined as regions, in which the ratio of annual precipitation to annual 
potential evapotranspiration (P/PET) falls within the range from 0.05 to 0.65 
(excluding polar and sub-polar regions) as shown in Table (1). Thus the evaluation 
of the dry land zones in this convention is based on the aridity Index (P/PET), in 
which PET is calculated with the Thronthwaite approach. (Table 1) 

Drought means the naturally occurring phenomenon that exists when precipitation 
has been significantly below normal recorded levels, causing serious hydrological 
imbalances that adversely affect land resource production systems (UNCCD 1999). 

Monitoring climatic trends through time-series analysis, including drought 
occurrence and planning to reduce the vulnerability of society and natural systems 
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relates to combating desertification. Using the climatic classification system, based 
on P/PET values, whereby PET is calculated according to the Thornthwaite 
approach, or recommended by the UNCCD, the objectives of my research are as 
follows: 

1. Calculation of annual P/PET values for available meteorological station in 
FMWD for the period 1982-2012. 

2. Evaluation of average climatic position of each meteorological station 
according to the P/PET value. The climate is hyper-arid for values below 
0.05, arid for values in the range 0.05-0.20, semi-arid 0.20-0.50, dry sub-
humid 0.50-0.65, wet sub-humid 0.65-0.75, and humid >0.75. 

3. Evaluation of annual climatic variability. 

4. The occurrence of drought years. 

5. The long-term aridity variation of FMWD during the period 1982-2012. 

3. METHODOLOGY 

Drought is distinguished per year according to the value of the annual aridity index 
(P/PET). If the aridity index is at least fifteen percent below the annual average 
value, the certain year is considered a drought year. The aridity index (P/PET) is 
calculated for all available meteorological stations for each year during the period 
1982-2012. PET is calculated using the Thornthwaite method, according to the 
UNEP (Middleton and Thomas, 1997) and the UNCCD (1999). The Thornthwaite 
value is subsequently adjusted to Penman PET with the help of an adjustment factor, 
established by UNEP (Middleton and Thomas, 1997). Precipitation (P) is used from 
the meteorological data available from the Department of Hydrology and 
Meteorology (DHM) Nepal.  

4. STUDY AREA 

Far-Western Development Region Nepal 

Far western development region (FWD, hereafter) is also divided into 3 physical 
regions: Terai in the south, the hill in the middle and the mountains in the north. The 
area of FWD is 19,539 square kilometer, is the smallest development region. The 
eastern boundary of the FWD is River Karnali and its western boundary is River 
Mahakali (Figure 2). This region is influenced by the monsoon wind which is 
coming from the North West which brings enough rainfall in winter, thus gets more 
rainfall in winter than in summer.  
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Figure 2: Map of Far-western development region of Nepal (Source: 
lgcdp.gov.np/home/map-center.php). 

Mid -Western Development Region Nepal 

Mid Western Development Region (MWD, hereafter) is the largest of the five 
development regions of Nepal. It has the same three eco-zones as the other regions: 
Tarai, hills and mountains. It has some of the most remote and economically 
depressed areas of the country, in particular the Karnali Zone (Figure 3). The 
climate varies from alpine in the high Himalayan area to tropical/sub-tropical in the 
Tarai region. The region benefits from a diverse topography, climate, ecology and 
bio-diversity. The hill and mountain districts in the MWD suffer from chronic food 
deficits and are also more vulnerable to drought. 



 

jftfj/0f k'l:tsf, @)&! 99 

 

 

Figure 3: Map of Mid-western development region of Nepal (Source: 
lgcdp.gov.np/home/map-center.php). 

5. RESULTS 

The results of the annual aridity index calculations (P/PET) are presented separately 
for selected five meteorological stations (Figure 4-8). These stations are selected in 
such a manner that they represent all five physiographical regions (Terai, Siwalik, 
Middle Mountain, High Mountain and Himalayan) of Nepal, have longest recorded 
period of temperature and precipitation, having both highest and lowest number of 
drought years and experienced continuous drought. Drought is distinguished per 
year according to the value of the annual aridity index (P/PET). If the aridity index 
is at least fifteen percent below the annual average value, the certain year is 
considered a drought year. It should be noted that not all the meteorological stations 
have records for the entire period 1982 to 2012. Therefore, the graph of each 
respective meteorological station may have a different time range, according to the 
available data set. The X-axis of each graph shows the annual range of the particular 
meteorological station, whereas the Y-axis shows the aridity index (P/PET) for each 
corresponding year. The linear regression line (or the line of best fit) appears as a 
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broken line in the graph, showing the long
meteorological station, acco

Dadeldhura: 

Dadeldhura meteorological station lies in the far western development region of 
Nepal, with an altitude of 1848 meter. The linear trend line in Fig. 4 shows the 
downward trend towards increased aridity. There were 6 
2010 for the Dadeldhura: 1987, 1989, 1992, 1999, 2005, and 2006. 

Figure 4: Annual aridity Indices and the linear trend line for Dadeldhura 

Dhangadhi: 

Dhangadhi meteorological station lies in the far western development region of 
Nepal, with an altitude of 187 meter. The linear trend line in Fig. 5 shows upward 
trend towards increased humidity. There were 7 drought years during 1982
Dhangadhi: 1986, 1987, 1992, 1994, 2001, 2004, and 2006. 

 

broken line in the graph, showing the long-term multi-annual climatic trend for each 
meteorological station, according to the given period.  

Dadeldhura meteorological station lies in the far western development region of 
Nepal, with an altitude of 1848 meter. The linear trend line in Fig. 4 shows the 
downward trend towards increased aridity. There were 6 drought years during 1982
2010 for the Dadeldhura: 1987, 1989, 1992, 1999, 2005, and 2006.  

Annual aridity Indices and the linear trend line for Dadeldhura 
meteorological station. 

Dhangadhi meteorological station lies in the far western development region of 
Nepal, with an altitude of 187 meter. The linear trend line in Fig. 5 shows upward 
trend towards increased humidity. There were 7 drought years during 1982

986, 1987, 1992, 1994, 2001, 2004, and 2006.  
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Annual aridity Indices and the linear trend line for Dadeldhura 

Dhangadhi meteorological station lies in the far western development region of 
Nepal, with an altitude of 187 meter. The linear trend line in Fig. 5 shows upward 
trend towards increased humidity. There were 7 drought years during 1982-2011 for 

 



 

 

Figure 5: Annual aridity Indices and the linear trend line of Dhangadhi 

Jumla: 

Jumla meteorological station lies in the mid western development region of Nepal, 
with an altitude of 2300 meter. The linear trend line in Fig. 6 shows slight 
downward trend towards increased aridity. There were 9 drought years during 1982
2012 for Jumla: 1984, 1987, 1989, 1999, 2001, 2004, 2005, 2006 and 2009. 

Figure 6: Annual aridity Indices and the linear trend line for Jumla meteorological 

Surkhet: 

Surkhet meteorological station lies in the mid western development region of Nepal, 
with an altitude of 190 meter. The linear trend line in Fig. 7 shows downward trend 
towards increased aridity. There were 9 drought years during 1982
Surkhet: 1987, 1991, 1993, 1994, 1996, 2004, 2006, 2010 and 2012.
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Figure 7: Annual aridity Indices and the linear trend line for Surkhet.

Musikot: 

Musikot meteorological station lies in the mid western development region of Nepal, 
with an altitude of 2100 meter. The linear trend line in Fig. 8 shows slight upward 
trend towards increased humidity. There were 12 drought years during 1982
for Musikot: 1988, 1989, 1991, 1992, 1993, 1994, 2003, 2006, 2007, 2009, 2011 and 
2012.  

 

Figure 8: Annual aridity Indices and the linear trend line for Musikot.
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increased PET value, due to a rise in temperature, and decreased precipitation value 
as compared with the average values. The reverse holds true for increased P/PET 
values. Proper management of water resources is very important to improve 
agricultural production in this part of the country. Moreover, regular monitoring of 
potential regions at high risk of drought is essential to manage drought condition and 
sustainable development of the area. 
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The Green Award- for Sustainable  
  Development & Conservation of  
    Environmental Resources 

 
 

 

– Ramesh Sthapit * 

Abstract 

Greening the enterprises through enhanced performance to environmental indicators at the 

organizational level shall be the way forward and motto of the environmental authorities in 

Nepal and this would accrue the further benefit to enterprises and the environmental 

authorities through demonstrated compliance to the environmental laws and regulations. 

An award process and institution of award shall be taken as a strategy by environmental 

authorities to supplement its efforts for accelerated greening process at the enterprise 

level.

 

1. INTRODUCTION 

Many nations have instituted awards for improving its organizations in productivity 
and competitiveness in important sectors of its economy e.g. education, health, 
manufacturing, not profit sector etc. as it impacts upon the national GDP and the 
national employment very positively. For example, Japan and United States have 
instituted Deming Award and Malcom Baldrige Performance Excellence Award 
respectively.  

Countries have also instituted environment excellence awards as part of the strategy 
to promote green industry, to conserve and use the environmental resources 
rationally. Similarly, Ministry of Industry (MOI), Nepal has also adopted the 
strategy of promoting environmental friendly production processes to establish and 
sustain the manufacturing sector as part of its policy prescription elaborated in 
Industrial Policy, 2010 to achieve the policy goals of making the industrial 
enterprises competitive and sustainable through adoption of modern technology and 
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environment friendly production processes. The policy also elaborates to promote 
green industries and to convert the established industries into zero carbon and 
pollution free through the special activities to be carried out by MOI. Thus, the 
proposed award perfectly fits into the above mentioned scheme of promoting green 
industries.  

MOSTE also has been taking initiatives to promote tools and techniques associated 
with greening the manufacturing sector. Some of the best known tools are Cleaner 
Production (CP), Environmental Management System (EMS) and Energy Efficiency 
(EE). As such, MOSTE over the years has pioneered its promotion and adoption of 
these tools and techniques. The result, substantial number of industries, industrial 
associations and chamber of Commerce and Industry and their apex body FNCCI, 
CNI all over Nepal are aware of these tools and techniques. Numerous industries 
have joined the greening process in the management & conservation of 
environmental resources through adoption and implementation of CP, EMS, ISO 
14000 standard and other related activities. 

2. RELATED AWARDS IN NEPAL 

Two national level awards are note worthy, in this regard. The first is NBSM’s 
quality award and FNCCI’s excellence award. Both awards are basically based on 
the internationally accepted criteria and practices aimed at improving the quality, 
performance and sustainability. Both of these awards are based on the management 
system criteria and an assessment based scoring system.  

NBSM Quality Award  

The Quality Award is given to the manufacturing enterprises who have 
demonstrated compliance to nationally defined product standards /specification and 
instituted quality management system in compliance to international standards at the 
plant level. The award system is based on scoring system and primarily focused on 
Nepal standard certifying manufacturing establishments. The award categories are 
classified as small, medium and large caring to 3 tier level of manufacturing 
industries. It does not address results in financial terms. 

FNCCI National Excellence Award 

The Federation of Nepalese Chambers of Commerce & Industry (FNCCI) 
established National Excellence Award in the year 2057. The award is meant to 
promote the awareness on performance excellence among Nepali enterprises. The 
award is based on a comprehensive model focusing on the organizational practices 
and performances under nine different criteria, which are further divided into thirty-
one sub- criteria. The award is not product or service specific but recognizes 
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excellence in product/service delivery standards through effective and well-defined 
work systems. 

The criteria for National Excellence include an integrated, result-oriented framework 
for implementing and assessing management practices and the results, it is 
achieving. These criteria are much more than a set of rules for an award contest. The 
criteria are developed from the insights of organizations that are working to achieve 
quality and business excellence. They represent valid practices for achieving 
business excellence. 

3. THE GREEN AWARD (PROPOSED) 

The Department of Environment shall envisage a Green award as a strategy to 
promote greening the wide ranging organizations both in government, private and 
non-government sectors. This fits into our national environmental & sustainable 
goal as defined in the charter of institution of the department. The basic purpose of 
the award shall be to recognize the green results & performance and promote 
greening efforts. 

Given the effort put in the past in the promotion of greening tools, techniques and 
standards and the results achieved, the institution of the award will be both timely 
and way forward for the department. It would also supplement its past efforts in 
greening the industrial organizations.  

The award process envisages criteria defining the environmental performance of the 
organizations demonstrating its efforts in greening and results achieved.  

In the award category, there must be a single award for excellence in environmental 
performance and recognition shall be granted to other enterprises who have 
demonstrated the environmental improvement in their operations and processes as 
environment leaders. 

4. PURPOSE OF THE AWARD 

The purpose shall be defined as follows- 

 To recognize the efforts of the organizations in improving environmental 
performance , 

 To make the awarded organization as a benchmark to other aspiring 
organizations, 

 To encourage the organizations to perform better in the environment sector 
to improve the productivity and environmental effectiveness, 

 Achieve goals and objectives as defined in the establishment of environment 
department 
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5. THE AWARD MANAGEMENT 

At the apex of the award management, a high level award committee sometime 
named “The Jury” is constituted comprising of imminent personalities and experts 
conversant in the field as well as with demonstrated wisdom of impartiality and 
integrity. The other building block sometime defined as basic element in award 
process are formation of competent assessor team whose responsibility is to perform 
on-site assessment of the enterprise and its management based on the criteria, 
prepare the score sheet and submit to the Jury. 

6. THE AWARD PROCESS 

It is important that an award process is put in place for the management of the 
award. A suggested process is given below as an example. 

 

7. EXPECTED BENEFITS 

1. Promotion of the green efforts and accelerated greening of the enterprises, 

2. Encourage leaders of the organizations to realize the importance of 
environmentally friendly products, services and performances, 

3. Realization of the clean air, fresh water bodies and healthy ecosystems and 
achievement of sustainable use of environmental resources and conservation 
of natural ecosystems 

8. CONCLUSION 

It would be prudent on the part of environment authorities in Nepal to introduce the 
award, a game changing strategy, in order to further supplement its efforts to green 
the enterprises through evaluation of green elements as part of their performance and 
demonstrated compliance to environmental laws and regulations. 

 
 

  

Organizati
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Selection Assessment The Jury The Award 

The Award Process 
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Environment: Translating the 
Commitments into Actions 

 

 

 
– Batu Krishna Uprety *  

 

Any activity – economic or social, biological or physical – will have beneficial or 
adverse of both impacts of different nature, magnitude, extent and duration on 
human beings and life-support systems. Beneficial impacts could be maximised and 
adverse impacts could be avoided or reduced to an acceptable level by using 
technologies, complying with the national standards or international guidance and 
mobilising financial and human resources. 

Continued myopic decision on the implementation of developmental activities for 
short-term benefits has negatively affected the functioning of the dynamic ecological 
system and has increased pollution load with increased health costs. Deforestation or 
depletion of forest resources and unregulated disposal and discharge of emissions 
and effluents from industries has affected 
natural and man-made resources in a 
manner that is uncomfortable to human 
beings. Economic growth was considered 
as an ever-lasting goal of development by 
even disposing high load of pollutants. 
When environmental pollution threatened 
the very existence of human life and other 
life-forms, people realised the urgency of 
addressing it to improve environmental 
quality by developing and utilising 
facilitative instruments and establishing 
institutions to keep harmony between economic development and environmental 
quality. Countries individually or jointly or collectively, depending upon the nature 
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and location of the problems, started addressing these concerns and threats since late 
1960s by developing and using a tool commonly understood as the 'Environmental 
Assessment' to make the development proposal environment-friendly, technically 
suitable, locally acceptable, and economically feasible. Similarly, countries started 
developing and enforcing environmental laws and standards. This article is based on 
'recall' and summarises efforts made and future course of indicative actions. 

Bringing People Together 

Continued degradation of environmental quality and its effect to non-emitters and 
non-dischargers provided a basis to countries to start dialogue and find ways to 
address the adverse impacts of environmental degradation to people and resources. 
Once scientific community was convinced on on-going and emerging threats of 
environmental degradation and urgency of improving environmental quality to 
reduce impacts on peoples' life, property and ecosystems, United Nations General 
Assembly decided in 1969 and convened a UN conference on human environment 
on 5-16 June 1972. Hence, 5 June is the first day that international community 
assembled in Stockholm, Sweden to discuss on the needs for improving 
environmental quality, and agreed on Stockholm Declaration on human environment 
that urge all nations to ensure conservation of environmental resources and avoid or 
minimise pollution load from the ground to the atmosphere. This brought countries 
and people together to the cause of environmental degradation. This marks the 
beginning of addressing environmental concerns at the global level. This also 
resulted to the establishment of the United Nations Environment Programme 
(UNEP) – an UN organisation to support countries in developing and implementing 
environmental policies, strategies and actions, and celebration of World 
Environment Day (WED, June 5) to raise awareness at different levels. Still, June 5 
is observed mostly in least developed countries as a big annual ceremony of 
environmental institutions and individuals. Some countries use it to declare 
commitments and inform on progress made each year, meaning that what is planned 
to accomplish is declared on the occasion of the WED and people are informed on 
the state of implementation and change in environmental quality next year. This 
cycle continues. 

Since 1972, several conferences, workshops, seminars, training and meetings have 
brought people together to raise awareness, enhance understanding or have common 
understanding on issues, raise ideas and concerns, share experiences, innovations 
and lesson learned, build capacity and make decisions to cope with environmental 
challenges. In general, mega-conferences have been organised each decade. The 
UNEP organised a special session on 'development without destruction' in 1982 to 
mark the decade of 'human environment conference' and UNEP establishment and 
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provide countries a forum to share ideas and concerns, share experiences and lesson 
learned, and reaffirm commitments for environment conservation. In June 1992, 
Head of the States or the Governments attended UN conference on environment and 
development in Rio de Janeiro and agreed Rio outcomes, namely Agenda 21 – a 
blueprint of actions on environment and development for the 21st century, Rio 
declaration and non-legally binding forestry principles. The 1992 Rio conference 
brought a strong wave in integrating the concept of sustainable development into 
national to local planning processes and established the Commission on Sustainable 
Development at the UN headquarter to review progress and facilitate 
implementation of the Agenda 21. In fact, Rio outcome document fully 
accommodates sustainable development concerns in each economic and social 
development sectors. The 1992 Earth Summit provided countries an opportunity to 
sign the Convention on Biological Diversity and UN Framework Convention on 
Climate Change and to make a global commitment for biodiversity conservation and 
reduce anthropogenic emissions of, and stabilise atmospheric concentrations of 
greenhouse gases. The then Hon'ble Minister of State for Forests and Soil 
Conservation signed both conventions during the Rio summit in Brazil in June 1992. 

In September 2002, United Nations organised a conference on Sustainable 
Development in Johannesburg which discussed largely on achieving the goals of 
sustainable development and adopted the plan of action. In 2012 (Rio+20), Head of 
States and Governments met in Rio de Janeiro after 20 years of Rio Earth summit in 
1992 to reaffirm their commitments on sustainable development which has three 
pillars – economic development, social development and environment protections. 
They agreed on Rio outcome document named 'the future we want' – a commitment 
on principles and policies to promote green economy, improve environmental 
quality and protect lives and property. The 40 years (1972-2012) of commitment and 
re-commitment on environment conservation raised awareness and provided 
software packages but could not improve the environment quality, mostly in the 
least developed countries. Many people continue to suffer from environmental 
degradation, increased pollutants load and health cost, and reduced ecosystem goods 
and services.  

The last 40 years of 'environmental march' was also instrumental in developing 
policy and legal instruments, guidelines, guides and manuals, and also in developing 
human resources at professional level, environmental technologies and using them 
to improve environmental conditions and ecosystem functioning and bringing 
pollution to acceptable level in countries by making investments on environmental 
actions. The clear message of the last four decades is that 'development is possible 
without destruction of environmental resources'. 
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Nepal: Towards the Environmental Improvement 

As a member of the United Nations, Nepal started working and reporting on 
environmental management right from 1972 Stockholm conference on human 
environment. In 1970s, Nepal's effort was directed towards ecosystem and species 
conservation, and declaration of protected areas. In 1980s, Nepal started integrating 
environment and environment-friendly policies into periodical plans right from the 
Sixth Plan (1980-'85). This has continued to the current 13th Plan (2013/14 – 
2015/16) with progressive changes on policies and programmes. Since mid-1990s, 
Nepal is enforcing environmental laws. The Government of Nepal has issued 
number of guidelines and standards. Environmental institutional is led at the 
political level since 1991. Necessary instruments are in place. This marks strong 
national commitment through policy, laws and facilitative instruments to improve 
environmental quality, protect people and other life forms from environmental 
degradation and pollution so as to maintain and/or improve ecosystem health and 
natural resources.  

National efforts not only contributed to put in place necessary instruments but also 
encouraged to develop human resources through academic institutions. Universities 
are providing tertiary level of education on environment through their science and 
engineering streams. Over 3 decades of policy intervention, nearly 2 decades of 
legal enforcement, about one and half decade of efforts on producing human 
resources with advanced studies through academic institutions and increased level of 
public awareness could not improve the environmental quality of Nepal both at rural 
and urban areas. It is because environment was not considered a 'productive sector'. 
Infrastructure developers and natural resource users considered environment 'a 
barrier' for social and economic development and they did not realise that their 
investment will be at peril if conservation is not integrated into development 
initiatives. This diluted the growth and effectiveness of the environmental institution 
and reduced investments to implement environmental protection measures including 
pollution reduction actions.  

Nepal has also made strong commitments through its national reports submitted to 
different conferences. As an example, Nepal's national report on human environment 
in 1972 recognised 'some pollution problems and health hazards in few of the 
existing industries' and informed the international community that 'it is the policy of 
the Department of Industry not to allow large environment polluting industries to be 
established in the Kathmandu Valley. The cement factory (Himal Cement Factory 
not operating since the last decade) has been required to attach an electrostatic 
precipitator unit at an additional cost of about Rs. 2.5 million to safeguard the 
surrounding air and land from pollution'. The national report further mentioned that 
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'stricter traffic regulations are now being codified to control motorised traffic'. Since 
then, a lot of water has flown from the Bagmati River but these commitments have 
not been materialised. In 1992, Nepal's national report to UN conference on 
environment and development informed the international community about her 
strategic approaches to control population and pollution, manage land uses, conserve 
biodiversity, develop alternative energy, and develop and implement enabling 
mechanisms such as development of national environmental policy and 
institutionalisation of environmental impact assessment system. The Nepalese NGO 
also prepared and circulated a report named 'from the summit of the world to the 
world summit' which primarily differs with GoN's document on data, approach of 
interpretation and priorities. 

Broadly speaking, Nepal moved towards 'environmental destruction without 
development' rather than the global efforts of development without destruction. It 
made significant efforts in internalising software but could not make contribution in 
avoiding and/or reducing pollution (air, water, noise and land) and associated health 
cost, and reducing impacts of infrastructure on natural resources. Environmental 
activity is not like to construct a bridge. It takes sufficient time to show visible 
benefits. 

Summarising Progress and Short-comings 

Considering 1982 as a baseline (establishment of the government-funded 
Environmental Impact Study Project, EISP), Nepal has been sufficiently engaged in 
several activities for environmental management. They are summarised briefly: 

Policies and laws: Nepal introduced environment-related policies through periodical 
plans. The Sixth Plan (1980-'85) could be considered a milestone as it focused to 
undertake environmental impact assessment (EIA) for major infrastructure projects 
before their implementation. Since 1980, all periodical plans include environmental 
policies. Initially they were related to Nature conservation. Recent policies focus in 
mitigating pollution, adopting principles of 'polluter pays', 'pollution prevention 
pays' and ecosystem goods and services. During the last 3 decades, Nepal could not 
prepare a long-term environmental policy to guide its environmental actions, 
regulate mal-practices and implement the plan of action through coordinated efforts 
and with people's participation. 

Several legislations include provisions related to environmental conservation. In 
mid-1990s, Environment Protection Act (1996) and Environment Protection Rules 
(1997) were enacted and enforced. One of the provisions of the laws related to the 
approval of the Initial Environmental Examination (IEE) or Environmental Impact 
Assessment (EIA) Reports have been effectively implemented. However, state of 
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implementation of IEE and EIA reports is unclear as monitoring and auditing reports 
are yet to be made public. The Act and Rules provide multiple avenues to start and 
expedite environmental management and/or pollution mitigation activities in the 
country. However, law enforcement is inadequate in particular to support the 
implementation of environment-friendly activities. 

Institutional development: As mentioned above, Government established the EISP 
in 1982, established the Environment Division in the Ministry of Forests and Soil 
Conservation (MoFSC) in 1990, renamed MoFSC as the Ministry of Forests and 
Environment (MoFE) in 1991, again renamed MoFE as MoFSC in 1992 by 
establishing the Environment Protection Council (EPC), and established the 
Ministry of Population and Environment (MoPE) in September 1995. The MoPE 
worked for about a decade and was dissolved. In 2005, Government established the 
Ministry of Environment, Science and Technology (MoEST) and separated as 
Ministry of Environment in 2009, again merged with science and technology and 
now it is named as Ministry of Science, Technology and Environment (MoSTE). It 
clearly indicates high rate of 'merging and separating' but without major change in 
its roles and responsibilities. Decision-makers have repeatedly questioned the 
existence and performance of the environmental institutions. 

After continued efforts of over a decade, Government finally established the 
Department of Environment – a technical and management arm to implement and 
expand multiple activities related to the environment conservation. The Department 
could and should bring a change by developing competency and implementing 
activities that really reduce costs for human health in urban areas, and enhance 
ecosystem goods and services in peri-urban and rural areas. The Department should 
position itself to meet the expectation of the people of Nepal in general and start 
activities from small things as a token of institutional 'handling' that could help to 
institutionalise initiatives. 

Coordination mechanism: In 1980s, Government constituted the National 
Commission for the Conservation of Natural Resources (NCCNR) under the chair of 
the Hon'ble Minister for Forests and Soil Conservation to promote overall 
coordination of programmes related to natural resource management. After 
endorsement of the National Conservation Strategy in 1987, the National Council 
for the Conservation of Natural and Cultural Resources was constituted in 1989 to 
coordinate environmental and cultural matters. Later on, the need for high-level 
coordination was realised and Government constituted the Environment Protection 
Council (EPC) on 1 October 1992 under the chair of the Rt. Hon'ble Prime Minister 
to ensure coordination and provide overall guidance for environmental balance. Its 
function was, inter alia, to: (i) promote effective management of natural and 
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physical resources; (ii) also promote balance between development and 
environmental conservation; (iii) develop national system for environmental 
planning, impact assessment, pollution control and natural heritage conservation; 
and (iv) also develop institutions for effective implementation of environmental laws 
and policies. The Council was established by renaming the MoFE to MoFSC as 
mentioned above. This was a 'fundamental mistake' of dissolving the 'regulatory 
institution' by forming an 'advisory body'. At the initial stage it met 2-3 times a year 
and a provision for the establishment of such a body was included in the 
Environment Protection Act, 1996. The EPC was re-constituted based on Section 14 
of this Act. This Section empowers the Government to constitute Environment 
Protection Council comprising of environmental experts and representation from 
recognised political parties at the national level to provide policy guidance and 
suggestions to the Government on environmental matters and to promote 
coordination amongst different agencies. There is no 'public recall' on meetings of 
the EPC since 1988. It means it is 'functionally dead'.  

On 4 April 2002, Government also constituted National Commission on Sustainable 
Development under the chair of the Rt. Hon'ble Prime Minister to promote and 
streamline sustainable development activities in Nepal. It was constituted before the 
Johannesburg summit on sustainable development in 2002 and has not met since its 
establishment. 

In July 2009, Government constituted the Climate Change Council to provide 
overall guidance on climate change matters. It met ten times and coordinated climate 
change initiatives and provided guidance before approval of Nepal's National 
Adaptation Programme of Action (NAPA), Local Adaptation Plan for Action 
(LAPA) and Climate Change Policy, and also provided guidance in establishing 
Climate Change Management Division in 2010 in MoSTE, organising regional to 
international conferences and meetings on climate change and approving negotiating 
positions on climate change matters. It became instrumental in coordinating climate 
change activities till 2012. It has not met since the last one and half years. The 
MoSTE functions as the secretariat of these Councils and Commission.  

It is very important to understand and realise why such high level coordinating 
bodies are ineffective after years of establishment. In most cases, coordination 
mechanisms are full of ex-officio members. It is good to have such a composition 
but it is equally important to realise the roles and responsibilities of the secretariat in 
discharging its functions effectively. High level mechanisms provide multiple 
opportunities to avoid and/or minimise existing and predicted barriers and 
strengthens the environmental institutions. Hence, efforts should be made to revive 
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them to do the things in a coordinated manner or dissolve them in order avoid 
uncoordinated efforts and non-functional coordination mechanisms. 

Guidelines and manuals: The Government has issued number of guidelines, guides 
and manuals to identify, predict and evaluate impacts, and propose measures to 
maximise beneficial impacts and avoid or minimise the adverse impacts. Most of the 
guidelines, guides and manuals are issued to support the preparation of the IEE and 
EIA reports and one of the guideline was prepared to promote environmental 
planning. They are process guidelines and help the proponent to prepare good 
quality reports. These guidelines and guides have not been used to the extent 
required, thereby degrading the quality of the IEE and EIA reports submitted for 
approval. 

Environmental standards: As a basis for improving the environmental quality, 
Government has issued environmental quality standards. This might be related to air 
or water quality or tolerance limit of industrial effluents. These provide a basis to the 
proponent to comply with the national standards and observe the international 
guidance documents, if necessary, and also to the Government to monitor 
compliance and impact on the environmental quality.  

Public awareness and human resources: Since 1980s, environmental awareness 
has been raised and people of Nepal realise the need for conserving the natural 
resources. For this, a cadre of environmental professionals have been developed 
since the last one and half decade. Graduates and post-graduates on environmental 
science, management and engineering have been regularly produced in the country. 
The question is how to best mobilise them to get their professional services; how to 
develop a consultative mechanism to look issues from multiple angles; and how to 
ensure the 'right person at the right place', meaning more personnel having academic 
qualification on environment in the organisations working on environmental matters. 
This will help to use the 'knowledge based' human resources to discharge 
institutional roles and responsibilities effectively. This can be and should be done by 
opening an 'environment service' as a long-term effort to institutionalise and provide 
environmental management services and promote environmental governance in the 
country. 

The environmental entity, preferably the Department of Environment, may wish to 
organise annual or biannual conference to share innovative ideas and concerns, 
experiences, lesson learned and best practices that might help the Government to 
design its activities and offer services in a professional manner. This will also help 
inform the public on the state of the environment.  
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The Way Forward 

There are several ways to make our development efforts environment-friendly. 
Although environmental institutions are normally young and their voices are little 
heard by the big and matured institutions such as those involved in infrastructure 
development and natural resource management, people at large are behind the 
environmental institutions to support them and participate in their activities. 
Environmental degradation does not know the political or administrative boundary 
and any efforts might require confidence building within and outside the 
environmental institutions. For this, environmental institution may extend 
collaboration with the people at large, may further promote public-private 
partnership, and partnering with professionals might be productive and long-lasting 
to meet the objectives of conserving the environmental resources and benefitting 
from pollution control and natural resource management initiatives. Environmental 
institutions might start and/or expedite following initiatives that may make it visible 
in development planning and implementation and help people feel that efforts on 
improving environmental quality are on the right track: 

Implementing the commitments: Nepal has international commitments on 
environmental matters being a Party to the environment-related conventions, 
treaties, protocols and agreements, and also a participating country in agreeing 
outcomes, decisions, declarations and resolutions in several environment-related 
international fora, including Rio+20. Nepal has also national commitments on 
environmental conservation through several policies, plans, strategies and 
programmes. Nepal may wish to expedite and/or change the 'gear' for 
implementation of national and international commitments on environmental 
conservation and/or sustainable development, if necessary, by developing preferably 
the time-bound and resource-based action plan. It will not only help to comply with 
the commitments but also help to improve the environmental conditions, open 
avenues to work individually or jointly, and ask development partners to support on 
means of implementation (finance, technology and capacity building), if necessary. 
Implementation of existing provisions will open multiple avenues to take additional 
initiatives to attain the goals of sustainable development. 

Enforcing the laws and standards: Nepal's environmental law is of umbrella type 
and broad-based. There are several windows to promote legal compliance by 
implementing its provisions, guidelines and standards. Effective implementation of 
exiting guidelines such as EIA guidelines and guides provide excellent opportunities 
to make the EIA report site-specific, comprehensive, practical and easy to 
implement. As environment protection measures are included in the approved IEE 
and EIA reports, they need effective implementation. The present understanding of 
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'once the IEE or EIA report is approved, environment is automatically managed' 
should turned 1800, meaning needs its implementation. Similarly compliance of air 
quality standards, drinking water standards or tolerance limit for industrial effluents 
count a lot to improve environmental quality. It should be realised at all levels that 
these instruments are prepared and issued for implementation and develop a culture 
for cooperative actions. 

Internalising the environmental monitoring: Environmental measures that work 
or not, to the desired extent, could be understood after their implementation. 
Compliance (implementation of measure) is not related to effectiveness. One could 
take the example of roadside plantation in the Kathmandu Valley. The target of 
plantation was met, trees grew along the roadside but it was not effective as species 
choice was not considered during roadside plantation in urban areas. The monitoring 
will provide updates on 'what worked and what did not'. This lesson could be used 
for future similar activities. Hence the important thing is to internalise monitoring 
system in such a way that environmental institution(s) could receive data and 
information regularly and could use them in policy and strategy formulation as well. 

Institutionalising the environmental auditing: The environmental law empowers 
MoSTE to conduct environmental auditing of proposals after two years of service 
provided by such a proposal. This auditing basically informs on change on 
environmental condition of the project implementation area between pre- and post-
construction stages. It informs the level of implementation of environment 
protection measures (EPMs) and their effectiveness. However, there are two pre-
requisites for environmental auditing. First, EPMs as included in the approved 
IEE/EIA report should be implemented. Second, compliance and impact monitoring 
should be conducted. Auditing will provide us updates on 'which of the mitigation 
measure worked with its effectiveness'. Environmental auditing report of the 14 MW 
Modi hydropower project (HEP) informed that fish ladder constructed to ensure 
upstream-downstream movement of migratory fishes was not effective. It indicates 
compliance (implementation of proposed measure) but auditing report confirms that 
location and design of the fish ladder was inappropriate. Such a measure should not 
be replicated. In the transmission line of the Modi HEP, the auditing report informs 
appropriate selection of the tower pad location. It means, auditing completes the EIA 
cycle and provides information on impacts and measures for future similar 
initiatives. 

Mobilising the 'cores': Environment management is a recent integrated approach of 
dealing environmental issues and concerns. Countries have limited experiences, 
skilled human resources and lessons learned in different geographical areas, people 
with diverse cultures and ecosystems. Development would not be static and 
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development-induced environmental problems would require concerted efforts to 
rightly address environmental effects and impacts. In Nepal, environmental is taught 
in science and engineering streams. Most of the institutions offer graduate and post-
graduate level of education on environmental science, management and engineering. 
Social studies have also started providing short course on IEE/EIA to assist 
identification and prediction of environmental impacts.  

In view of the limited experience, skills and lessons learned on environmental 
management, institution(s) mandated for environmental conservation may wish to 
develop a cadre of professionals and/or interest group to support it on technical 
matters in order to ensure discharge of its functions effectively. Approaches on 
mobilising 'core professionals' may help the institution to address problems and 
issues, and enhance understanding and skills. Hence, it is encouraged to recognise 
the 'cores' and mobilise them for win-win situation. 

Replicating the good practices: Nepal's 34 years of experience in developing 
environment-related policies shows its experience in selecting progressive policies 
and programmes in periodical plans. A policy review provides information on policy 
shift of pollution mitigation through 'dilution approach' to 'technology development 
and use' to minimise pollutants load in the receiving points, and effects of pollution 
on human health. Nepal has pioneered in slope stabilisation through bio-engineering 
approaches. Nepal has equally emphasised on natural resource conservation, 
sustainable use and benefit sharing through people's participation. The 
environmental institution may wish to document problem-specific 'smart solutions' 
and/or good practices, and encourage replication of measure(s) to address 
environmental impacts. This reduces time to select measures and address the issues.  

Making the reports public: Environment is a growing science and management. 
Predictive techniques are used to understand future impacts with response measures. 
It demands to make the data and information based report(s) public to reduce costly 
mistakes in similar future projects. To re-begin, environmental institution may wish 
to prepare and make public the state of the environment (SoE) annually for sector 
and comprehensive every three years. It should also publish environmental 
magazine or journal or update website regularly to inform people at large on 
environmental quality of urban or rural areas. Similarly, it should make public 
reports related to pollution mitigation initiatives, environmental monitoring and 
auditing. 

Nepal has number of progressive environmental problems. It identified the 
following 17 environmental issues in 2001: 
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 Most Urgent Issues (5) – forest depletion, land degradation, solid wastes, water 
pollution, and air pollution; 

 Moderately Urgent Issues (8) – dwindling biodiversity, desertification, 
haphazard urbanisation, forest fire, groundwater depletion, glacial lake outburst 
flood events, food security, and alternative energy; and  

 Less Urgent but Significant Issues (4) – waning fisheries, decreasing biomass 
energy, transboundary movement of wastes, and noise pollution. 

Urgent issues require immediate attention whereas Nepal could wait few more years 
to implement less urgent but significant issues. After 13 years, all issues are still 
pertinent. Climate change has now become more prominent. As of now forest 
depletion and land degradation are the perennial rural environmental issues while 
solid waste management, water and air pollution will continue for several years as 
major environmental issues in urban areas, if unabated. 

Nepal has equally developed enabling mechanisms. It has institutions, periodical 
policies, laws, standards, guidelines and guides, human resources, and informed 
decision-making process. But environmental quality has degraded over the years. 
Development initiatives have not been able to provide long-term services thereby 
challenging the efforts in achieving the goals of sustainable development. Nepal's 
environmental problems have not crossed the limit. There are opportunities to 
improve the environmental quality as software package is at hand. More investment 
is required to benefit people from environmental activities. Investment in pollution 
control will certainly reduce health cost. Technical options exist. Commitment is 
necessary to translate into actions. Professional institutions should inform and 
influence emitters/polluters or natural resource destroyers to understand the value of 
environmental management. Working together will help to bring a change. Let us 
start from what we have and make commitment that we can! 
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Ecotourism and It's 
Development in Nepal 

 
 

 

 – Damodar Prasad Bhatta * 

Abstract 

Nepal is the country of ecotourism. The birth of ecotourism, it is considered, is to protect 
the natural environment. The mass tourism after 1950s showed its bad impacts on 
environment as the researches during late 1960s showed that natural resources are 
depleting and environment is deteriorating world over due to tourism activities. This 
environmental concern sensitized conservationists and it gave rise to the conservation 
movement of 1970s which led to the new concept of sustainable development of 1980s. 
S.D. concept was to save the environment from the development activities but the 
conservationists and tourism experts applied it to tourism sector too and this gave rise to 
the concept of ecotourism by 1990 and UN also recognized it in 1992. Thereafter 
ecotourism was implemented world over and in Nepal too. Since Nepal is among the few 
ecotourism destinations in the world. In the initial years, ecotourism implemented but later 
on it could not be promoted in the country due to poor implementation policies of 
government and inaction of private sector in Nepal. The author throws light on it and have 
suggested some measures to promote ecotourism in the country by the means of this 
article. However the focus of the article is the conservation of natural resources.  

Keywords: Conservation, Environment, Sustainable use of resources, Community, 
Sustainability, Nature, Protected areas. 

 

Nepal is the country of ecotourism. Its impressive biodiversity, pristine snow capped 
mountains (including Mount Everest the highest peak on earth) and the attractive 
wildlife of the terai all these make it natural ecotourism destination in the world. Its 
Annapurna region is one of the best biodiversity spots in the world and is among the 
hot spots of biodiversity on earth.  

                                                           

* Visiting Faculty, MHM Programme, Department of Environmental Management 
in Tourism, NATHM. 
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Foreign experts say it is among the six most popular ecotourism destinations in Asia 
and Pacific. South Asia is the most popular ecotourism destination in the Asian 
continent next to South East Asia (Encyclopedia of Ecotourism p.130). In South 
Asia too Nepal is the focus of major interest. 

According to Walker Nepal is among a few ecotourism destinations in the world 
(Walker 2009). According to him the prominent ecotourism destinations in the 
world, the most popular and interesting ones includes; 

 Costa Rica and Belize of Central America; (they first developed ecotourism 
in 1980s and became popular. Mundo Maya its popular Ecotourism project). 
Costa Rica one of the model ecotourism project in the world .it contains 5% 
of biodiversity with just 0.035% of earth surface. 

 Ecuador - Its Galapagos island (Darwin working site 1859,origin of 
species)from where perhaps ecotourism originated 

 Europe - Greece and Turkey – contain architecture and culture. 

 Asia – Eco-tour to snow capped Himalayas Nepal, Hunja valley of Pakistan 
(Hunja 700 years old village).- 

 Africa - Kenya and Tanzania (jungle safari), south Africa-snow capped 
mountains, safari and marine tourism. 

 Australia - impressive variety of eco friendly places; Great barrier reef-most 
popular. 

These are the few ecotourism destinations in the world as walker says (walker 
2009). It shows that Nepal is among a few ecotourism destinations in the world as its 
snow capped Himalayas are among them. But the ecotourism here is still in its infant 
stage since the ecotourism has become two decades older being spread in global 
arena.  

EVOLUTION OF ECOTOURISM 

Now question arises what ecotourism is? How it originated and when? All these 
questions should be answered. Now it will be liable to tell the readers that what 
ecotourism is, how it originated and when started in global level. 

To know this fact when ecotourism started in global arena we will have to back to 
late 1960s (1967 onward) when the concern about environment arise at global level. 
The world community started to being worried about the deteriorating 
environmental conditions world overdue to mass tourism that has been spread 
worldwide. The research findings showed that whale population is depleting world 
over, air pollution levels increasing worldwide, beaches have been closed in u. k. 
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and other countries, and water is being impenetrable and unattractive for swimmers 
in many beaches. In Mexico City, air pollution level has led to drop number of 
international visitors. All these findings revealed that it is due to tourism activities 
worldwide and it sensitized the conservationists and environmentalists and they 
became concerned about environment. Consequently environmental movement of 
1970s started.  

These findings however showed that tourism and environment are interrelated and 
they affect each other. While tourism deteriorates environment, a deteriorated 
environment causes decreased quality of tourism and no. of tourists. 

Later on the environmental movement of 1970s picked up new height in 1980s and 
it led to the new dimension that is “Concept of sustainable development”. In 1982 
UN appointed a commission WCED (World Commission on Environment and 
Development) also known as Brundtland Commission. Its first conference was 
called in 1986 in Rio de Janeiro Brazil. It prepared a report on sustainable 
development popularly known as Brundtland report under the head “Our Common 
Future” which defined sustainability as “Meeting the needs of the present without 
compromising the ability of future generations to meet their own needs” 
(Encyclopedia of Ecotourism p.10).This is the essence of SD which later on passed 
in1992 by U.N. Summit called “Earth Summit” 1992. 

The S.D. concept comprises 4 basic principles that are nature conservation, 
involvement of local community, sustainable use of resources and cultural 
conservation. Ecotourism was also evolved in the same concept of S.D. it contains 
all these 4 elements. 

Ecotourism came into existence by 1992. Its founder was Hectar Ceballos 
Lascurain, a conservationist and then Environment minister of Mexico. Ecotourism 
recognized by U.N. in 1992 in the Earth Summit in Rio de Janeiro when U.N. 
passed the resolution to implement ecotourism in the member countries. 180 
member countries signed that agreement to implement ecotourism in their respective 
countries. Since then ecotourism formally came into existence worldwide. 

WHAT IS ECOTOURISM ? 

Now question arises what ecotourism is ? The first thing that can be said about 
ecotourism is its essence which says that tourism causes some losses to environment 
and these losses can be minimized by implementing ecotourism. Thus ecotourism is 
that tourism which minimizes the losses to environment. Second thing as discussed 
above ecotourism is based on S.D. concept and it also consists of 4 basic elements: 
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IUCN’s Ecotourism programme has defined (similar to that of Lascurain) 
ecotourism as “environmentally responsible travel and visitation to relatively 
undisturbed natural areas, in order to enjoy and appreciate nature (and any 
accompanying cultural features-both past and present) that promotes conservation, 
has low visitor impact and provides for beneficially active socio-economic 
involvement of local populations.” 

The Ecotourism society's definition is similar ‘Ecotourism is responsible travel to 
natural areas that conserves the environment and sustains the well being of local 
people’. 

Richardson (1993) defines Ecotourism (which is the earlier definitions) as 
“Ecologically sustainable tourism in natural areas that interprets local 
environment and culture furthers the tourists understanding of them, fosters 
conservation and adds to the well being of local community.” 

National Ecotourism Strategy of Australia defines ecotourism as “nature based 
tourism that involves education interpretation of the natural environment and is 
managed to be ecologically sustainable.” 

Tickle (1994) defines ecotourism as – “Travel to enjoy the world’s amazing 
diversity of natural life and human culture without causing damage to either”. 
(Encyclo. Eco 2001) 

After 1992 ecotourism phenomenon spread world over, started from Central 
America to other parts of the world. Although its country of origin is disputable 
whether Ecuador, Mexico or any other country, however it is not disputable that its 
birth place is Central America. 

ECOTOURISM IN THE INTERNATIONAL ARENA 

After earth summit 1992U.N. member countries adopted in their own countries and 
ecotourism became the global phenomenon. At present ecotourism is being 
implemented from Central America to Australia. Currently top ecotourism 
implementing countries are Costa Rica, Belize, South Africa, Kenya, Tanzania, 
Malaysia, Philippines and Australia. Cost Rica is the top ecotourism country in the 
world. It is earning millions of dollars from ecotourism, while South Africa and 
Australia are next to it. Australia is leading country in ecotourism researches. 

STATUS IN NEPAL  

In Nepal ecotourism started in early 1990s but never implemented like in Costa 
Rica, South Africa or Australia. Although Nepal was also signatory to the WCED 
and Earth summit 1992 in which 180 countries of the world had committed to 
implement ecotourism in their respective countries. But, Nepal never showed the 
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actual interest to implement ecotourism like Costa Rica or Australia. Although the 
biodiversity of Nepal is almost similar to that of Costa Rica particularly the 
Annapurna region of Nepal is one of the 10 best biodiversity regions in the world 
but Nepal never implemented ecotourism like Costa Rica. Rather, the government of 
Nepal left the responsibility to implement ecotourism to a project Annapurna 
Conservation Project (ACAP) and government became inactive. Ecotourism was 
neither implemented in ACAP nor along the trekking routes seriously which were 
the potential sites to implement ecotourism. Consequently, ecotourism became lip 
service after few initial years of 1990s. Although after ACAP a few other 
conservation project like Manaslu and Kanchanjunga included ecotourism activities 
in their programs. Bu after the implementation of initial years of 1990s in ACAP 
ecotourism could not be run enthusiastically either by Government agencies or 
private sector. Even the ecotourism policy could not be formulated and it got minor 
place in tourism and environment conservation acts. Consequently ecotourism 
activities became marginalized either in government and private sector both.  

Today ecotourism is surviving as minor programmes of National Parks (DNPWC) 
and conservation areas only. 

Over all status of implementation of ecotourism in the country can be depicted as 
below. 

AGENCIES INVOLVED IN ECOTOURISM 

In Nepal agencies that are involved in ecotourism implementation can be 
categorized into 3 sectors. 

Government sector, Non-Government sector and Private sector. 

Government Agencies 

Among the government agencies there are 4 ministries and NPC at ministerial level. 
Different departments at the departmental level and DDCs and Municipalities at 
local level. 

Following are the ministries at ministerial level: 

1. Ministry of Culture Tourism and Civil Aviation (MOCTCA) 
2. Ministry of Forest and Soil Conservation (MOFSC) 
3. Ministry of Science Technology and Environment (MOSTE) 
4. Ministry of Federal Affairs and Local Development (MOFALD) 
5. National Planning Commission (NPC) 

At Departmental level 

1. Department of National Parks and Wildlife Conservation (DNPWC) 
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2. Nepal Tourism Board (NTB) 
3. Department of Environment (DOEnv) 

At local levels 

District Development Committees (DDCs) and Municipalities. 

Among the Government agencies to the Ministries are just policy making or 
coordinating bodies and departments and local bodies are the actual implementers. 
At the ministries also some are policy making (MOCTCA, MOFSC) and some are 
coordinating (MOFALD) 

At the departmental level also DNPWC is restricted inside the protected areas while 
NTB is outside protected areas. The local bodies also have their own pockets. 

Nongovernmental sector also can be divided into two groups. 

a. International Agencies / INGOs 
b. National Agencies/NGOs 

Among the international agencies there are only 3 agencies are active in Nepal on 
ecotourism activities, includes- 

IUCN, ICIMOD and WWFS 

The national agencies and private sector includes mainly- NTNC, TAAN and NMA. 

HOW THESE AGENCIES ARE DOING? 

As mentioned above the ministries are either in policy making or in coordination 
only. 

At the departmental level DNPWC is working inside the protected areas only. It 
does not know what is going on to promote ecotourism outside protected areas or we 
can say it has little information about that. However DNPWC is the only department 
actively involved in ecotourism activities in MOFSC. No other department so active 
in ecotourism promotion. It can be seen as focal government agency on ecotourism. 
But in recent years that agency is also losing its interest on ecotourism .as in the 
previous years it was enthusiastic. 

Another government agency involved in ecotourism is NTB which is the key 
stakeholder on ecotourism but it looks just advocacy agency. It is just advocating 
ecotourism. It's planning on ecotourism looks tea cup planning. It is PPP and should 
be proactive on ecotourism but its programmes just look as formalities. 

Next Departmental agency to be involved on ecotourism is DOE. This however is a 
newly created department and it is expected to form its programmes on ecotourism 



  

126 jftfj/0f ljefu 

 

in near future. It will involve itself on eco0tourism soon, since ecotourism is to 
conservation of environment. 

To make its programmes DOEnv will keep in attention that the relation between 
tourism and environment is a very close one. Both are in a way that one affects 
other. Environment is affected by tourism and in long term, tourism depends on 
quality of environment. We can take its example in our own country that degraded 
environment of valley may affect tourism. air pollution of the valley may be 
causative factor to affect tourism in future. Therefore to contribute the promotion of 
ecotourism in the country it is necessary to check the environmental pollution 
(whether it may be vehicular or industrial). I think DOEnv will pay attention on it 
similarly, if the pollution in Phewa lake degrades the quality of environment in 
Pokhara it may harm to the tourism there in future. so it is of utmost importance to 
check the pollution of Phewa lake to promote tourism in Pokhara in long term. 
Indeed the quality of environment is frequently the attraction for tourists. 

Therefore MOSTE and DOEnv will focus themselves in such issues in addition to 
other ministries. 

In this regard it will be appropriate to quote Lascurain that how tourism is affected 
due to environmental problems (Lascurain 1996).  

- Beaches have been closed in the UK as a result of radioactivity and in Haiti 
due to sewage pollution. 

- 600 tourism lodges in Canada face closure since acid rain has led to decline 
in salmon stocks. 

- In Mexico city, air pollution levels air pollution level have led a drop in the 
number of international visitors. 

These examples show that environment and tourism are interrelated together and 
attention should be paid duly to protect and promote each other; as similar examples 
also occur in our country too as discussed above. Besides, eco-tourism is the only 
tool to mitigate the challenges of climate change particularly in the mountains. 
Ecotourism can minimize the loses caused due to climate change. Further 
ecotourism is the derivative of sustainable development that is the vision of DOEnv 
too. However the core function DOEnv can do to contribute ecotourism may be the 
reduction of environmental pollution (air, water and soil). That will be the indirect 
contribution of DOEnv to promote ecotourism in the country. 

Among international agencies  IUCN is just doing advocacy of ecotourism. 
ICIMOD on the other hand which was active on ecotourism in previous years 
particularly in poverty reduction by ecotourism has in current years keeping 
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ecotourism in low profile. While WWF was contributing ecotourism programmes in 
the initial years is also in low profile in recent years. 

Among the national agencies National Trust for Nature Conservation (NTNC) is 
limited to its own working area only. 

TAAN (Trekking Agencies Association Nepal) is the private sector key agency on 
ecotourism in Nepal. Since trekking is the synonym of ecotourism in Nepal and it 
should do all the ecotourism promoting activities. It is the responsibility of TAAN to 
conduct ecotourism promotion activities. It should educate general public about 
ecotourism. It should conduct trainings and workshops for its members and client to 
train members on ecotourism. It is not doing that rather it is involved in politicking 
in the name of ecotourism and trekking. So immediately it should organize trainings 
for its members and general public too. So that they com e to know the significance 
of ecotourism. 

NMA is another relevant agency to ecotourism. Since ecotourism is a tool to save 
mountains and to face the challenges of climate change in Nepal. Ecotourism can be 
a significant tool to minimize the challenges of climate change on high mountains in 
Nepal. But this agency is doing nothing to promote ecotourism in the country. So it 
should conduct trainings for its members, clients and general public in the mountain 
area should educate general public too about it. 

These are the prominent government and non government agencies responsible to 
promote ecotourism in the country but the observers say neither the government nor 
the nongovernment agencies are serious to promote ecotourism in the country 
sincerely. There are some problems too in implementation ,which are as below. 

PROBLEMS ON IMPLEMENTATION OF ECOTOURISM 

 Lack of government policy on ecotourism 

 Ministries and NPC are not active to make policy 

 Lack of funds, but there are many international agencies and donors to 
promote ecotourism in the country e.g. UNSP, DFID, WB, ADB, etc. but 
government agencies are not active in it. 

 Government should seek the cooperation of donors and international 
agencies in the field of tourism that is another problem. 

 No coordination between three main ministries MOFSC, MOSTE and 
MOCTCE. 

 No coordination between ecotourism implementing government departments 
e.g. DNPWC and NTB particularly they lack coordination. 
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 Non – participation of other tourism agencies like NARA, HAN, NATTA, 
etc in ecotourism particularly NATTA and NARA. 

 Inaction of NTB which is the key stakeholder of ecotourism but is 
concentrated to general tourism only not ecotourism. 

 Private sector is not cooperative since it is interested in mass tourism. 

 Implementation of ecotourism itself is a challenging job. It has been 
observed in international arena. 

 Even the proactive ecotourism NGOs like NTNC lack enthusiasm in 
ecotourism currently.  

SUGGESTIONS & RECOMMENDATIONS TO PROMOTE ECOTOURISM 

 Formulate ecotourism policy immediately (MOCTCA, MOSTE and MOFSC 
jointly) 

 Develop Nepal definition of ecotourism and implement it as the ADB 
Ecotourism TA Project (2000) had made the Nepal ecotourism policy and 
Nepal definition of ecotourism. Endorse it formally and implement it 
(MOCTCA). 

 Draw foreign investment and aid from donors and international agencies (all 
three ministries). 

 Co-ordinate government departments particularly NTB and DNPWC, they 
have no co-ordination i.e. weakening ecotourism implementation. Coordinate 
DNPWC / DOEnv too. 

 Create ecotourism cell (unit) in the MOCTCA with a team of experts. It will 
develop co- ordination with other agencies and monitor national agencies. 

 Instruct and make directions for private sector agencies particularly TAAN 
(which is the focal agency of ecotourism in private sector) and NMA. If they 
express non-compliance stop their government legal facilities. 

 Involve some environmental agencies too on ecotourism e.g. FECOFUN, 
NEPHEJ as they are indirectly co-operating ecotourism in the country. 

 Educate general public on ecotourism to increase public interest on 
conservation and wide use of natural resources. 

SUGGESTIONS TO MOCTCA (MINISTRY OF CULTURE TOURISM AND 
CIVIL AVIATION) 

MOCTCA should stick to the suggestions below. 

 Formulate ecotourism policy immediately. 
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 Create ecotourism cell (unit) immediately in MOCTCA with a team of 
experts. 

 Monitor NTB on its ecotourism promotion activities strictly and issue 
necessary directions. In case it fails to follow the instructions, withdraw 
ecotourism component from NTB jurisdiction. 

 Create a separate ecotourism department under MOCTCA to implement 
ecotourism. This will be bold action. 

 Coordinate with other governments departments DNPWC, DOEnv to 
promote ecotourism. 

 Instruct TAAN to conduct trainings and workshops to promote ecotourism, if 
it fails withdraw government facilities.  
 

SUGGESTIONS TO DOENV (DEPARTMENT OF ENVIRONMENT) 

How can DoEnv can contribute to promote ecotourism? 

DoEnv may follow the suggestions below to contribute ecotourism in the country in 
the years to come. 

 Focus your activities on minimizing air pollution (either caused by vehicular 
emission or industrial) in Kathmandu valley and soil and water pollution in 
other parts of the country. Every program should insist to reduce 
environmental pollution. 

 Make EIA compulsory for all tourism projects.  

 Don’t accept/endorse tourism projects without EIA. Coordinate with 
MOCTCA for that. Put pressure on MOCTCA through the MOSTE to make 
EIA compulsory for tourism projects; since various tourism projects are 
exploiting natural resources. 

 Conduct the program to prevent the pollution of wetlands in the country 
including Phewa lake and other major wet lands of the country. 

 Measure frequently the pollution conditions of these lakes and monitor it 
regularly. Make it a regular program and run the activities either through 
experts , researchers or students involved in such activities or it may be done 
under own machinery.  

 Promote alternative energy programs (any one suitable according to local 
conditions). For that run your own programs or put pressure on AEPC 
(Alternative Energy Promotion Center) as that is the government sponsored 
responsible agencies to promote AE. 
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 Develop advocacy program for AEP; since it is helpful to reduce pressure on 
natural resources(forests) and as it is one of the basic policies of DOEnv too 
“preservation of natural resources and biodiversity”. 

 Include ecotourism activities in the climate change programs either 
conducted under own machinery or in coordination with other agencies. 

 Coordinate with DNPWC win various environmental issues. 

 Incorporate and coordinate INGOs, relevant national NGOs and private 
sector organization in the environmental issues. 

 Add new technologies to mange municipal wastes since MOFALD alone is 
looking a weak institution to manage that issue. 

CONCLUDING REMARKS 

Finally, the author is of the view that if government and private sector both follow 
these suggestions and recommendations; particularly the MOCTCA and NTB 
accepts these suggestions and follow them, then ecotourism may be promotes in the 
country in future and country can earn a millions of dollars like Costa Rica. 
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