
7'nfuL lxdtfn / 
o; j/k/sf] 
ax'cfoflds  
cWoog

lxdgbL] / lxdtfn

lxdgbL eg]sf] lxdfR5flbt If]qdf b]lvg] a/km / lxp“n] ag]sf] nfdf] 
gbLsf] h:t} :j?k ePsf]]] lk08 xf] . nfdf] ;do;Dd lxdkftaf6 
lxp“sf] txdfly tx ylk+b} hf“bf o;sf] lgdf{0f x'G5 / cfg} tf}nn] 
lylrP/ cUnf] efuaf6 xf]rf]lt/ cToGt} l9nf] ultdf ;5{ . lxdgbL 
cufl8 ;bf{ o;n] af6f]df kg]{ r6\6fg df6f] nufot ;a} a:t' ;f]x/]/ 
nfG5 / bfof“, afof“ / cufl8sf] efudf y'kf5{ . o;/L y'kf/]sf] a/km 
ldl;Psf] 9'·f df6f]sf] y'k|f]nfO{ u]u|]g (Moraine) eGb5g\ .

lxdgbL klUn+b} kl5 x6\bf o;n] klxnf r6\6fg df6f] lvofPsf] vfnL 
7fp“ kfgLn] el/g] / o;nfO{ cufl8sf] efudf y'lk|Psf] u]u|]gsf] 

af“wn] 5]s]/ /fVg] x'gfn] lxdtfnsf] lgdf{0f x'G5 . o:tf] sRrf 
k|fs[lts af“wn] 5]s]/ /fv]sf] tfnsf] kfgLn] af“w eTsfP/ tNnf] 
t6Lo If]qdf 7"nf] af9L Nofpg] vt/f /xG5 . o;/L cfpg] af9LnfO{ 
lxdtfn laikmf]6gsf] af9L (Glacial Lake Outburst Flood cyjf 
GLOF) elgG5 . o;sf/0f o:tf lxdtfnsf] l:y/tf / j/k/sf] 
kl/j]zsf] hfgsf/L /fVg a}1flgs cWoog cfjZos x'G5 . 

7'nfuL lxdtfn cWoogsf] cfjZostf

7'nfuL lxdtfn klZrd g]kfnl:yt d:of{·bL gbLsf] Pp6f zfvf gbL 
bf]gf vf]nfsf] pb\ud :yn cIff+z @*° @(’ pQ/ / b]zfGt/ *$° @(’ 
k"j{, dgf:n' lxdfnsf] cfwf/ lzlj/df kg]{ 7'nfuL lxdgbLsf]  
k'5f/sf] efudf /x]sf] 5 . g]kfnsf clwsf+z lxdtfn s/La ;g\ 
!(^) sf] bzsdf cl:tTjdf cfPsfn] of] lxdtfn klg o;} ;dodf 
lgdf{0f ePsf] cg'dfg ul/Psf] 5 . ;g\ !(($ b]lv o;sf] cfsf/ 
tLa| ?kn] a9]s]f cWoogn] b]vfPsf] 5 . d:of{·bL gbL / o;sf 
zfvf gbLx?df ljut s]xL bzsb]lv laleGg hnljB't  
kl/of]hgfx?sf] lgdf{0f ul/g'sf ;fy} cGo sltko kl/of]hgfx? 
klg k|:tfj ul/Psf 5g\ . log} sf/0fx?n] ubf{ ;/f]sf/jfnfx? 
d:of{·bL gbLsf] dflyNnf] hnfwf/ If]qdf laleGg cj:yfdf /x]sf 
lxdtfnx?sf] l:y/tf k|lt ulx/f] rf;f] /fV5g\ . o:t} rf;f]nfO{  
;+af]wg ug{ ljutdf 7'nfuL lxdtfnsf] laleGg a}1flgs 
cWoogx? ePsf lyP / eljiodf klg x'g]5g\ . 

;dosf] cGt/fndf ljZjdf hnjfo' kl/jt{g eO{/xG5 . ljutdf 
ePsf ;a} k|sf/sf hnjfo' kl/jt{gsf af/]df lj:t[t hfgsf/L 
geP klg nfdf] ;do;Dd /x]sf] cf};t eGbf tftf] jf lr;f] ;dosf] 
af/]df eg] j}1flgs vf]hx? ePsf 5g\ . log} vf]hx?n] b]vfP  
adf]lhd s/La ;f]x|f}+ ztflAbsf] dWob]lv pGgfOzf}+ ztflAbsf]  
dWo;Dd -O{=;+= !%%) b]lv !*%)_ kl5Nnf]] n3' lxdo'u (Little Ice 
Age) sf] ;do /x]sf] lyof] . of] ;dodf ljZje/Ls} clwsf+z 
lxdgbLx?sf] cfotg a9]sf] / To;kl5 lxdgbLx? qmdzM kUn+b} 
kl5 x6\b} uPsf] ljZjf; ul/G5 . g]kfnl:yt lxdfnosf 

7'nfuL lxdtfn 5]s]/ /fv]sf] af“wsf] :j?kdf b]lvPsf] kl/jt{g

7'nfuL lxdtfnsf] klZrdL efu



lxdgbLx? klg n3' lxdo'usf] cGTokl5 kl5 x6]sf] / 7'nfuL 
nufot clwsf+z lxdtfnx?sf] lgdf{0f ePsf] cg'dfg 5 . 
lxdtfnsf] cfsf/ a9\g] / lxdgbLsf] nDafO{ 36\g] k|lqmof ;+u;+u} 
x'G5 . 7'nfuLdf klg o:t} ePsf] 5 . o;/L a9\b} uPsf] lxdtfnsf] 
kfgL k|lts"n kl/l:yltdf tfnsf] af“w k'm6fO clgolGqt ?kdf aflx/ 
lgl:sP/ tNnf] t6Lo If]qdf af9L cfpg] ;Defjgf /xG5 . o:tf] 
af9L cfPdf d:of{·bL gbLsf] tNnf] t6Lo If]qdf /x]sf] hnlaB't  
kl/of]hgf nufot cGo k"jf{wf/x? / Aofks ?kdf hgwgsf]] klg 
Iflt x'g ;Sg]5 . o:tf]] Iflt Go"lgs/0fsf] pkfo kQf nufpg klg 
7'nfuL lxdtfn j/k/sf] a}1flgs cg';Gwfg cfjZos ePsf] xf] . 

g]kfn nufot lxGb"s'z–lxdfno If]qdf lxdtfn laikmf]6gsf] 36gf 
w]/} k6s e};s]sf 5g\ . t/ ;g\ !(*% df v'Da" If]qdf l8u rf] 
lxdtfnsf] laikmf]6gn] s/La !% nfv cd]l/sL 8n/sf] nfutdf 
lgdf{0f ;DkGg x'g} nfu]sf] gfDr] ;fgf hnljB't kl/of]hgf ;Dk"0f{ 
?kdf gi6 eO{ k'gMlgdf{0f ug'{ k/]sf] nufot cGo w]/} wghgsf] 
Ifltkl5 dfq g]kfndf uDeL/ ?kdf lxdtfn laikmf]6gsf] Wj+; 
Ifdtfsf] dxz'z u/fPsf] lyof] . l8u rf] 36gfkl5 klg ;g\ !((! df 
5'a'· lxdtfnsf] laikmf]6gn] bf]nvf lhNnf /f]njfln· If]qsf] a]lb· 
ufp“df Iflt k'¥ofO;s]sf] 5 . o; afx]s g]kfnsf lxdfnL / kxf8L  
If]qdf lautdf lxdtfn laikmf]6gn] k6s k6s Iflt k'¥ofPsf] -O=;+= 
!(&& df gf/], !(*) df gfUdf, !((! df 5'a'· / !((* df tfd  
kf]v/L_ sf/0f g]kfnsf lxdtfnx?sf] lj:t[t cWoogsf] 
cfjZostf dxz'z ul/of] . o;} qmddf g]kfndf /x]sf lxdtfn– 

x?sf] km]xl/:t tof/ kf/]/ hf]lvdo'Qm lxdtfnsf] klxrfg ug]{ 
qmddf 7'nfuL klg ;"rLdf k/]sf]n] o;sf] lj:t[t cWoog  
ul/Psf] 5 .

7'nfuL lxdtfn klxnf / clxn]

7'nfuL lxdtfnsf] cl:tTjsf] klxnf] hfgsf/L hn tyf zlQm  
cfof]usf] ;lrjfnosf] cWoogn] O=;+= !((! df o;sf] xjfO{ 
kmf]6f] lvr]/ u/fPsf] lyof] . d:of{·bL gbLdf o; cl3g} hd{g  
;/sf/sf] ;xof]udf &) d]3fjf6 Ifdtfsf] hnljB't kl/of]hgf 
lgdf{0f eP/ ;~rfngdf /x]sf], dWo d:of{·bL hnljB't  
kl/of]hgf lgdf{0fsf] qmddf /x]sf] / cGo kl/of]hgfx?sf] klg 
;Defjgf ePsf]n] hn tyf zlQm cfof]usf] ;lrjfnoaf6 k'gM 
;g\ !((% df 7'nfuL lxdtfnsf] :ynut cWoog u/L lgDg 
hfgsf/L xfl;n ul/of] . 

l ;g\ !(^) kl5 7'nfuL lxdgbL s/La !,$)) ld6/ kl5 x6]sf] 
/ 7'nfuL tfnsf] If]qkmn s/La )=@@ af6 )=&^ ju{lsnf]
ld6/ ePsf] kfOof] . 

l cWoogsf] ;dodf lxdtfndf kfgLsf] cfotg s/La # 
s/f]8 @) nfv 3gld6/ /x]sf] kfOof] .

 
;f]lx cWoogn] eljiodf 7'nfuL lxdtfn If]qsf] hnjfo' tyf 
df};d ;DalGw cWoog ug'{ kg]{ / lxdtfnsf] j/k/ /x]sf]  
u]u|]gsf] :yfoLTj lgwf{/0f ug'{ kg]{ cfjZostf cf}+NofPsf] lyof] . 

;f]xL cfjZostfnfO{ k5\ofp“b} ;g\ !((^ df hnjfo' tyf df};d 
lj1fg laefu / ;g\ @))) df g]kfn ljB't k|flws/0f dfkm{t\ hd{g 
;/sf/sf] ;xof]udf ax'cfoflds 6f]nL u7g u/L 7'nfuL 
lxdtfnsf] :ynut cWoog ul/of] . kl5Nnf b'a} cWoogx?n] 
Ps} k|sf/sf] lgisif{x? lgsfn]sf lyP . hf] lgDg adf]lhd /x]sf 
5g\ . 

l 7'nfuL lxdtfnnfO{ 5]s]/ /fVg] u]u|]g af“wsf] dflyNnf] 
efudf s/La !% b]lv #% ld6/;Dd 9'·f df6f]n] 5f]k]sf] / 
To;sf] tn -!)) ld6/;Dd_ k'/fg]f afSnf] a/km blaP/  

A



x?sf] km]xl/:t tof/ kf/]/ hf]lvdo'Qm lxdtfnsf] klxrfg ug]{ 
qmddf 7'nfuL klg ;"rLdf k/]sf]n] o;sf] lj:t[t cWoog  
ul/Psf] 5 .

7'nfuL lxdtfn klxnf / clxn]

7'nfuL lxdtfnsf] cl:tTjsf] klxnf] hfgsf/L hn tyf zlQm  
cfof]usf] ;lrjfnosf] cWoogn] O=;+= !((! df o;sf] xjfO{ 
kmf]6f] lvr]/ u/fPsf] lyof] . d:of{·bL gbLdf o; cl3g} hd{g  
;/sf/sf] ;xof]udf &) d]3fjf6 Ifdtfsf] hnljB't kl/of]hgf 
lgdf{0f eP/ ;~rfngdf /x]sf], dWo d:of{·bL hnljB't  
kl/of]hgf lgdf{0fsf] qmddf /x]sf] / cGo kl/of]hgfx?sf] klg 
;Defjgf ePsf]n] hn tyf zlQm cfof]usf] ;lrjfnoaf6 k'gM 
;g\ !((% df 7'nfuL lxdtfnsf] :ynut cWoog u/L lgDg 
hfgsf/L xfl;n ul/of] . 

l ;g\ !(^) kl5 7'nfuL lxdgbL s/La !,$)) ld6/ kl5 x6]sf] 
/ 7'nfuL tfnsf] If]qkmn s/La )=@@ af6 )=&^ ju{lsnf]
ld6/ ePsf] kfOof] . 

l cWoogsf] ;dodf lxdtfndf kfgLsf] cfotg s/La # 
s/f]8 @) nfv 3gld6/ /x]sf] kfOof] .

 
;f]lx cWoogn] eljiodf 7'nfuL lxdtfn If]qsf] hnjfo' tyf 
df};d ;DalGw cWoog ug'{ kg]{ / lxdtfnsf] j/k/ /x]sf]  
u]u|]gsf] :yfoLTj lgwf{/0f ug'{ kg]{ cfjZostf cf}+NofPsf] lyof] . 

;f]xL cfjZostfnfO{ k5\ofp“b} ;g\ !((^ df hnjfo' tyf df};d 
lj1fg laefu / ;g\ @))) df g]kfn ljB't k|flws/0f dfkm{t\ hd{g 
;/sf/sf] ;xof]udf ax'cfoflds 6f]nL u7g u/L 7'nfuL 
lxdtfnsf] :ynut cWoog ul/of] . kl5Nnf b'a} cWoogx?n] 
Ps} k|sf/sf] lgisif{x? lgsfn]sf lyP . hf] lgDg adf]lhd /x]sf 
5g\ . 

l 7'nfuL lxdtfnnfO{ 5]s]/ /fVg] u]u|]g af“wsf] dflyNnf] 
efudf s/La !% b]lv #% ld6/;Dd 9'·f df6f]n] 5f]k]sf] / 
To;sf] tn -!)) ld6/;Dd_ k'/fg]f afSnf] a/km blaP/  

/x]sf]] 5 . o;/L /x]sf] a/km cToGt} 9Lnf] ultdf klUn/x]sf]] 5 
/ a/km kUng] ;f]xL b/ sfod /x]df lgs6 eljiodf tfnsf] 
af“w eTsfP/ lxdtfn laikmf]6g u/fpg] ;Defjgf sd b]lvG5 .

l t/ o; If]qsf] hnjfo' gf6sLo ?kn] kl/jt{g ePdf cyjf of] 
If]qsf] glhs} s]Gb|ljGb' agfO{ e"sDk uPdf 7'nfuL lxdtfnsf] 
laikmf]6gsf] ;Defjgf /xG5 . 

O=;+= @))( df ICIMOD af6 ul/Psf] 7'nfuL lxdtfnsf] 
ax'cfoflds cWoogaf6 lgDg tYox? hfgsf/Ldf cfPsf 5g\ . 

7'nfuL lxdtfnsf] nDafO{ @,%#* ld6/ /x]sf] 5 h'g ;g\ !((% df 
gflkPsf] nDafOsf] bf“hf]df %&) ld6/ a9L xf] . To:t} If]qkmn s/La 
)=($ ju{lsnf]ld6/ /x]sf] 5 h'g ;g\ !((% sf] bf“hf]df s/La  
)=!* ju{lsnf]ld6/ a9L xf] / o;df s/La # s/f]8 %# nfv 
3gld6/ kfgL /x]sf] 5, h'g ;g\ !((% sf] bf“hf]df s/La #% nfv %) 
xhf/ 3gld6/n] a9L 5. 

o; Affx]s lxdtfnsf] klZrdk6\6Lsf] lsgf/fsf] :j?k k|i6 ?kn] 
kl/jlt{t ePsf] cufl8sf] tl:j/df b]Vg ;lsG5 . 

7'nfuL lxdtfnsf] cWoogaf6 k|fKt cltl/Qm 
hfgsf/L 

;j{k|ydtM 7'nfuL lxdtfnnfO{ 5]s]/ /fv]sf] u]u|]gn] ag]sf] af“wsf] 
:j?kdf t]x| aif{df tflTjs leGgtf cfO;s]sf] tl:j/n] b]vfp“5 eg] 

Lake water level = 4,044 masl

Depest point = 79 m in 2009

7'nfuL lxdgbLsf] cu|efu

A

A

Longitudinal profile of Thulagi Glacial Lake – AA
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;g\ !(^) b]lv xfn;Ddsf] laleGg ;dodf lnO{Psf] 7'nfuL 
lxdgbL / o; j/k/sf] e"pku|xLo lrq / xjfO{ kmf]6f]x?sf] 
cWoogn] klg o;sf] cfsf/ qmdzM a9L/x]sf] b]vfp“5 . o;afx]s 
;g\ @))( df ICIMOD n] u/]sf] cWoogn] yk tYox? cufl8 
NofPsf] 5 . 

l 7'nfuL lxdtfnsf] ;|f]t, cyf{t\ 7'nfuL lxdgbLsf] cGTosf] efu 
5/ki6 ?kn] lr/f k/]sf 5g\ h'g lxdgbL tLa| ultdf klUn/x]sf] 
;+°]t xf] .

l of] lxdtfnsf] bfof“afof“ /x]sf lsgf/L u]u|]gx?af6 9'·fdf6f] 
Psgf;n] vl;/xg] qmddf ;':ttf cfPsf] s'/f o;df /x]sf] 
le/fnf] kfvfdf st} st} pd|“b} u/]sf] 3f“;n] klg b]vfp“5 . 

l of] lxdtfn j/k/sf] jftfj/0fdf tLa| kl/jt{g eO/x]sf] tYo 
oxf“ ljsl;t eO{/x]sf] xl/of rf}/ / r/g ultljlwn] b]vfp“5 
h;nfO{ o; If]qdf eO/x]sf] hnjfo' kl/jt{gsf] k|efj dfGg 
;lsG5 . 

l ;g\ !((^ df 7'nfuL lxdtfnsf] ;]/f]km]/f]df ul/Psf] e"–ef}lts 
k/LIf0f cg';f/ o;nfO{ y'g]/ /fVg] af“wsf] d'gL s/La % b]lv * 
ld6/sf] ulx/fOdf a/km /x]sf] lyof] h'g klUn;s]sf] 5 / xfn 
@) ld6/ jf ;f]eGbf a9Lsf] ulx/fOdf dfq a/km e]6g  
;lsG5 . 

 

7'nfuL lxdtfn j/k/sf] jftfj/0f

7'nfuL lxdtfn ;qmLo lxdgbLn] y'kf/]sf], a/km ldl>t 9'·fdf6f]  
u]u|]gn] ag]sf]] k|fs[lts af“wn] y'g]/ /fv]sf] x'gfn] cToGt} cl:y/, 
v's'nf] / rnfodfg 5 . To; afx]s :yfgLo df};d cg';f/ 
tfkqmddf eO/xg] kl/jt{g, j/k/af6 /;fP/ cfPsf] kfgL;+usf]] 
;+of]u / lxdfno If]qdf qmlds a[l4 eO/x]sf] tfkqmdsf sf/0f 
af“wdf blaP/ /x]sf] a/km kUngfn] o;nfO{ cem sdhf]/ agfO{ 
/x]sf] 5 . o:tf] cj:yfdf glhs}sf] kfvfaf6 lxdtfndf 7"nf] 
dfqfdf r6\6fg jf 9'·fdf6f]sf] klx/f] v;]/ jf lxdgbLsf] k'5f/df 
rls{P/ /x]sf] a/kmsf] 7"nf] l9Ssf Ps}rf]6L tfndf v;]/ 7"nf] 5fn 
pTkGg u/fO{ af“w k'm6fP/ kfgL aflx/ lg:s]df tNnf] t6Lo If]qdf 
crfgs af9L cfpg] vt/f /xG5 . o;afx]s lxdtfn j/k/sf]  
If]qdf a9L/x]sf] xl/of]kgfsf] cfsif{0fn] dfgjLo cltqmd0f klg 
a9fPsf] 5, h;n] af“w sdhf]/ agfpg d2t ub{5 . o:tf ;a} 
ultljlwsf] d"Nof°g ug{ lxdtfn / j/k/sf If]qsf] :ynut 
cWoog cToGt} cfjZos x'G5 / 7'nfuL nufot g]kfnsf cGo 
lxdtfnx?sf] ICIMOD n] u/]sf] cWoog o;} kl/k|]Iodf ePsf] 
xf] . 

lxdtfn laikmf]6gsf d'Vo sf/sx? 

lxdtfn laikmf]6gsf w]/} sf/0fx?dWo] lgDglnlvt sf/0fx?  
pNn]Vo dflgG5g\ .         

l lxdtfn laikmf]6gsf] 36gf ;fwf/0ftM tfnnfO{ y'g]/ /fVg] a/km 
;d]t ldl;Psf] 9'·fdf6f]n] ag]sf] af“wsf] a/km kUngfn] af“w 
sdhf]/ x'g] / tfnaf6 aflx/ lg:sg] kfgLn] qmdzM af“wnfO{ 
sdhf]/ agfO{ eTsfO{lb+bf lxdtfn laikmf]6gsf] 36gf x'g  
;S5 .

l lxdtfnsf] k|d'v ;|f]t lxdgbLaf6 7"nf] cfotgsf] a/km jf lxp“sf] 
dfqf Ps} k6s tfnsf] kfgLdf v:bf 7"nf] 5fn p7\g] / To;}n] 
tfnsf] af“w eTsfP/ klg lxdtfnsf] laikmf]6g x'g ;S5 .

l lxdtfnsf] j/k/ /x]sf] 7f8f] le/fnf] kfvfaf6 Ps} k6sdf 7"nf] 
dfqfdf 9'·f df6f] tfndf v:bf 7"nf] 5fn pTkGg u/fP/ klg 
tfnsf] af“w eTsg] / lxdtfnsf] laikmf]6g x'g] u5{ .

l lxdtfnsf ;|f]t lxdgbL slxn]sf“xL crfgs cufl8 a9\bf klg 
7"nf] dfqfdf tfns]f kfgL la:yflkt eO{ af“w k'm6fP/ lxdtfn 
laikmf]6gsf] 36gf ePsf] klg kfOPsf] 5 .

l lxdtfn cf;kf;sf] If]qdf s]Gb|laGb' x'g] u/L e'sDk cfPdf 
e'sDksf] c;/n] af“w eTsfp“bf klg lxdtfn laikmf]6gsf] 36gf 
x'g ;S5 .

7'nfuL lxdtfn laikmf]6gsf] ;Defjgf

7'nfuL lxdtfnsf] laikmf]6gsf] ;Defjgf s]nfp“bf d'Vo ?kdf lgDg 
tYox? b]lvG5g\ . 

Psflt/ 7'nfuL lxdtfnsf] j/k/sf] jftfj/0fdf b|"t ultdf xl/of]kgf 
a9]sf] kfOPsf] 5 / cl:y/ cj:yfdf /x]sf lsgf/L u]u|]gdf ;d]t 
3f“; pd|]sf] b]Vg ;lsG5 h'g, u]u|]g l:y/ x'g] qmdsf] ;°]t xf] eg] 
csf]{lt/ xl/of]kgf a9]s} sf/0f dfgjLo kx'“r klg a9\b} uPsf]n]] 
jftfj/0fdf cl:y/tf a9g]] ;Defjgf klg plQs} b]lvG5 . 7'nfuL 
lxdtfn / o;nfO{ y'g]/ /fv]sf] af“wsf] cfsf/nfO{ Wofgdf /fVbf 
lxdgbL jf tfn j/k/sf] kfvfaf6 clxn]sf] cg'kftdf v:g] 9'·fdf6f] 
jf a/km v;]/ tfnsf] kfgL cTolws dfqfdf lj:yflkt u/fO{ af“w 
eTsfpg ;Sg] u/L 5fn pTkGg u/fpg] ;Defjgf Go"g b]lvG5 . 
e"sDk uPdf jf :yfgLo hnjfo'df gf6sLo kl/jt{g ePsf] 
cj:yfdf a]Un} cWoogsf] ljifo aGg]5 . xfnnfO{ of] lxdtfnsf] 
laikmf]6g t'?Gt} e}xfNg] jf vt/f 6l/;s]sf] b'a} cj:yf ljBdfg 5}g, 
To;sf/0f o;sf] lg/Gt/ cg'udg cfjZos b]lvG5 .

lxdtfn laikmf]6gsf] af/]df ;To tYodf cfwfl/t k"j{–hfgsf/L 
;j{;fwf/0f hgtf, ;/f]sf/jfnf, ;~rf/ dfWod / gLlt lgdf{tf;Dd 
;dodf k'¥ofpg ;lsPdf o;af6 x'g ;Sg] Iflt Go"lgs/0fsf ;fy} 
k"j{–;fjwfgL ckgfpg, k"j{–tof/L ug{ tyf /f]syfdsf pkfox? ;d]t 
cjnDjg ug{ d2t k'Ug] ljZjf;sf ;fy g]kfnsf lxdtfnx?sf] 
cWoogdf ICIMOD g]t[TjbfoL e"ldsf /x]sf] 5 . 


