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sf:sL lhNnfdf /x]sf] km]jftfndf pRrb/n] 9'Ëfdf6f] y]lu|Fbf tfnsf] cfsf/ 
;fF3'l/+b} uPsf] 5 . kmf]6f] ;fef/M K. Sudmeier-Rieux, 2013.

p4/0f M b]jsf]6f, ;~hoÙ ;'bdfo/–l/pS;, s]=Ù k]gf, cfO{=Ù Oa|]n, P;=Ù hjof]8kmÙ 
clwsf/L, cg'Ù vgfn, /fh]Gb| -@)!$_  . g]kfnsf ;8sx¿sf nflu ;d'bfodf 
cfwfl/t jftfj/0fd}qL e"–h}ljs k|ljlw . n';fg M n';fg ljZjljBfno, cGt/f{li6«o 
k|s[lt ;+/If0f ;+3 -cfO{=o"=l;=Pg= g]kfn_, e" tyf hnfwf/ ;+/If0f ljefu, g]kfn .

cg'jfb, ;Dkfbg tyf l8hfOgM lblnk s'df/ d'g+sdL{ / cdLt kf}8\ofn

lrq M ;flG8«g Oa]/n, n';fg ljZjljBfno, :jL6\h/Nof08 .
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ljifo;"rL

k|fSsyg	 5

cfef/	 7

!= 	lgb]{lzsfsf] af/]df	 9

@= 	kl/roM cl:y/ e"""–agf}6df ;8s lgdf{0f / 
dfgjLo lqmofsnfk	 11

@=! k/Dk/fut ¿kdf lgdf0f{ ul/g] u|fdL0f ;8ssf] t'ngfdf  

jftfj/0fd}qL ;8ssf] nfut	 12

#= 	k|fs[lts k|lqmofdf ;8s lgdf{0f ubf{ cfpg ;Sg] 
;d:of klxNofpg]	 14

#=! e"–Ifo÷klx/f]	 15

#=@ ;txL e"–Ifo	 16

#=# r§fg÷9'Ëf v:g]	 17

#=$ 9'Ëfdf6f]sf] axfj	 18

#=% kfgLaf6 l;lh{t e":vng÷ulN5	 19

#=^ kfgLsf] axfjdf cGo k|efjx¿	 20

$= 	e"–Ifosf] ;d:of ;dfwfgsf nflu  
pko'Qm ljsNksf] 5gf}6	 21

%= 	;dfwfgsf pkfox¿sf] klxrfgM ;d'bfodf cfwfl/t  
Go"g nfutdf ;8s lsgf/ /f]syfd ug]{ pkfox¿	 24

%=! le/fnf] hdLg / df6f] ;+/If0fsf nlfu e"–h}ljs k|ljlw	 24

%=@ kfgLsf] axfj lgoGq0fsf] nflu e"–h}ljs k|ljlw	 26

;d:of ! ;txL e":vng – axfj lgoGq0f	 30
ljlw !=! rk/L ljlw (Turf method)	 30
ljlw !=@ h'6hfnL ljlw (Jute netting along with seedlings)	 32
ljlw !=# 3fF;/f]k0f ljlw (Grass plantations)	 34
ljlw !=$ s'n];f] ljlw (Facines)	 36
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;d:of @ ulN5	 38
ljlw @=! t];f]{ xfFu] 5]saf/ ljlw (Life check dam)	 38
ljlw @=@ jfg:klts 9'Ë]gfnf ljlw (Vegetative stone pitching)	 40

;d:of # ;txL e":vng	 42
ljlw #=! 7f8f] xfFu] 5]saf/ ljlw (Palisades)	 42
ljlw #=@ txut xfFu] 5]saf/ ljlw (Brush layering)	 44
ljlw #=# af]6lj?jf ;lxtsf] tf/hfnL (Gabion wall combine with vegetation)	 46
ljlw #=$ af]6lj?jf ;lxtsf] 9'Ë] 6]jf–kvf{n (Dry stone wall combine with vegetation)	 48

;d:of $ ;8s lgdf{0faf6 kfgLsf] lgsf;df k|efj	 50
ljlw $=! ef6f ljlw (Live check dams combine with vegetation and boulders)	 50

;d:of % gbL lsgf/ ;+/If0f	 52
ljlw %=! afF; lsnf ljlw (Sand bags, bamboo vans & vegetation)	 52

^	 lgisif{	 54

&	 ;Gbe{ u|Gy;"rL	 55

	 cg';"rLx?	 57

cg';"rL ! ;8s lsgf/ e":vng tYo ljZn]if0f ljlw	 59

cg';"rL @ l;kmfl/; ul/Psf e"–h}ljs k|ljlw / ckgfpg] ;do	 61

cg';"rL # g]kfndf k|rlnt s]xL e"–h}ljs k|ljlw / ljleGg ef}uf]lns cj:yfdf  

ltgsf] k|efjsf/Ltf	 63

cg';"rL $ ljleGg jg:klt / Ol~hlgol/Ë sfo{sf] t'ngf	 64

cg';"rL % e"–h}ljs k|ljlwsf nflu pkof]uL af]6lj?jf, prfO, lj:tf/, / aLp  

;Íngsf] ;do	 65

cg';"rL ^ :ynut k|ltj]bg -e"–Ifo k|ltj]bg_	 68
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k|fSsyg

;8s u|fdL0f hLjgsf] cfwf/ xf], h;n] u|fdL0f afl;GbfnfO{ csf]{ ufpF / zx/ 
ahf/, ljBfno / :jf:Yo ;+:yf;Dd oftfoftsf] kx'Fr sfod ub{5 . log} u|fdL0f 
;8sx¿n] b]z ljsf; / ;fdflhs ultlzntfsf] cfwf/ tof/ ub{5g\ . To;}n] t, 
ljut bzsdf ;8ssf] ljsf; lgs} b'|tt/ ultdf ePsf] 5 . ;g\ !(() df & 
xhf/ # ;o #) lsnf]ld6/ /x]sf] ;8s ;g\ @)!# ;Dd %! xhf/ lsnf]ld6/  
k'u]sf] 5 -;8s ljefu, @)!#_ . u|fdL0f hLjgdf ;8s k"jf{wf/sf] pRr dxTj / 
k|fyldstfsf] sf/0f g} u|fdL0f ;8ssf] jflif{s ah]6 % c/j ̂ ) s/f]8sf] xf/fxf/L 
k'u]sf] 5, h;df ;d'bfosf] sl/j !@ k|ltzt nufgL /xg] cg'dfg ul/Psf] 5 
-g]kfn ;/sf/, @)!@_ .

g]kfn ;/sf/n] ;8s k"jf{wf/nfO{ cem lj:tf/ ub}{ k|To]s !) xhf/ hg;+Vofsf] 
nflu ( lsnf]ld6/ ;8s /x]sf] jt{dfg cj:yfdf ;'wf/ ub}{ !% lsnf]ld6/ 
k'¥ofpg] of]hgf agfPsf] 5  . k|foMh;f] u|fdL0f ;8s Ol~hlgol/Ë 1fg jf 
l8hfOg ljgf 7"nf–7"nf oGqx¿sf] k|of]u u/L lgdf{0f ul/G5g\, h;n] ubf{ clwsf+z 
u|fdL0f ;8s Ps} k6ssf] jiff{ofdn] lau|G5g\ / 7"nf] wg/fzL vr{ u/]/ dd{t;Def/ 
ug{'kg]{ x'G5 . cem k/Dk/fut ¿kdf agfO{g] o:tf ;8sx¿ cfly{s, ;fdflhs / 
jftfj/0fLo nfutsf] k"0f{tofM a]jf:tf ub}{ lgs} sd jf ;+/If0fsf] pkfo g} 
gckgfO{ hyfefjL 8f]h/ k|of]u u/L lgdf{0f ul/G5g\  . o;/L agfOPsf u|fdL0f 
;8saf6 Psflt/ gbL jf tfndf y]u|fg hDdf x'g] / kfgLsf] u'0f:t/df x|f; cfP/ 
jftfj/0fLo nfut a9L l;h{gf eO{/x]sf] 5 eg] csf]{lt/ cfly{s nfutsf] ¿kdf 
v]ltof]Uo hdLgsf] gf]S;fgL / cGo k"jf{wf/df Iflt k'lu/x]sf] 5 . o;sf] ;fy} 
;8ssf sf/0f v]taf/L u'dfPsf kl/jf/nfO{ k'u]sf] Iflt 7"nf] ;fdflhs nfutsf 
¿kdf b]lvPsf] 5 . ;8s lgdf{0f ubf{ g} ;fdfGo ef}lts ;+/rgf / tn;Dd h/f 
km}ng] hftsf /}yfg] lj?jf jf a'6\ofg k|of]u ul/g] Go"g nfutsf h}ljs k|ljlwx¿ 
ckgfP/ ck|ToIf nfutx¿nfO{ pNn]Vo ¿kdf sd ug{ ;lsG5 (Howell, 1999) . cem 
;'wfl/Psf] k|ljlwaf6 ;8s lgdf{0f ubf{ x'g] jrt :yfgLo afl;Gbfsf] lzIff / 
hLjgofkg ;'wf/df vr{ ug{ ;lsG5  . ;To s'/f s] klg xf] eg] ;d'bfosf 
JolQmx¿sf] sd vlr{nf] Jojxfl/s e"–h}ljs k|ljlw ;DaGwL 1fgdf kx'Fr g} x'Fb}g\ .

e" tyf hnfwf/ ;+/If0f ljefu;Fu e"–h}ljs k|ljlwsf] Jojxfl/s k|of]u ;DaGwL  
tLg bzs nfdf] cg'ej / lj1tf /x]sf] 5 . lhNnfdf /x]sf lhNnf e"–;+/If0f 
sfof{nox¿n] u|fdL0f ;d'bfo;Dd o:tf k|ljlwx¿ k|;f/ ug]{] sfd ul//x]sf 5g\ . 
tL sfof{nox¿n] a;]{lg :yfgLo:t/df sfof{zfnf uf]i7L Pj+ ;8s lgdf{0fsf 
gsf/fTds k|efj Go"gLs/0f / e"–;+/If0f sf Jojxfl/s 1fg ;DaGwL tfnLdx¿ 
cfof]hgf ub}{ cfPsf 5g\ . o;} ;Gbe{df ;d'bfo, ;8s ;/f]sf/jfnf ;d"x / 
gful/s ;dfhnfO{ sd vlr{nf e"–h}ljs k|ljlwx¿ ;DaGwL 1fg k|bfg ug{ 
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…g]kfnsf ;8sx¿sf nflu ;d'bfodf cfwfl/t jftfj/0fd}qL e"–h}ljs k|ljlwÚ 
gfds of] k|sfzg dxTjk"0f{ ;xof]u ;fdu|L x'g]5 . of] k|sfzg lhNnf e"–;+/If0f 
clws[tx¿sf nflu ;8ssf] ;'/Iff / u'0f:t/ ;'wf/ ;DaGwL k|;f/ sfo{df ;xof]u 
;fdu|Lsf ¿kdf k|of]u x'g]5  . xfdLnfO{ ljZjf; 5, of] k|sfzg /fd|f] k|;f/ 
;fdu|Lsf] ¿kdf pkof]uL ;fljt x'g]5 .

k]dgf/fo0f sF8]n
dxflgb]{zs, e" tyf hnfwf/ ;+/If0f ljefu
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cfef/

o; k|sfzgdf k|of]u ePsf pTs[i6 tflnsfx¿sf] k'gM pTkfbg ug]{ :jLs[ltsf 
;fy} d:of}bfdf pT;fxhgs l6Kk0fL ul/lbg' ePsf]df g]kfnsf] e"–h}ljs k|ljlw 
lj1 8f= hf]g xjn (Dr. John Howell) tyf pNn]Vo ;xof]usf nflu k|mfG;sf lko/] 
/]d08 (Pierre Raymond), 6]/f O/f]hg (Terra Erosion), l;/f8sf 8f= Pn]lS;of :6f]S; 
(Dr. Alexia Stokes, CIRAD ) k|lt xfdL ljz]if wGojfb 1fkg ub{5f}+ . 

k"jf{wf/ tyf ;d'bfosf] ;'/Iffsf nflu kfl/l:yltsLo k|0ffnL -Olks_ (Ecosystem 

Protecting Infrastructure and Communities - EPIC) kl/of]hgf hd{g ;/sf/sf] jftfj/0f, 
k|s[lt ;+/If0f, lgdf{0f / cf0fljs ;'/Iff dGqfno (BMUB) cGtu{t cGt/f{li6«o 
hnjfo' kxn (International Climate Initiative) sfo{qmdaf6 cfly{s ;xof]u k|fKt sfo{qmd 
xf] .
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lgb]{lzsfsf] af/]df

u|fdL0f ;d'bfosf] nflu :jf:Yo, lzIff / ahf/ cflb If]qdf ;xh kx'FrnfO{ Wofgdf 
/fVb} g]kfn ;/sf/n] ljut b'O{ bzsb]lv u|fdL0f ;8s lgdf{0fnfO{ k|fyldstf 
lbFb} cfPsf] 5 . t/ ;8s lgdf{0f sfo{ cfjZos cWoog / k|fljlws ;xof]u ljgf 
x'g yfn]kl5 o;sf] gsf/fTds k|efjx¿, h:t}, e"–Ifo, klx/f], v]ltof]Uo hdLgsf] 
Iflt, jftfj/0fdf x|f;, dfgjLo / cGo ;DklQsf] gf]S;fgLdf k|ToIf ?kdf b]lvg 
yfn]sf] 5 . o;/L lgdf{0f ul/Psf ;8sx¿ x/]s jiff{ofddf Ifltu|:t x'g] / 
lxpFbofddf k'gM lgdf{0f ug{'kbf{ vlr{nf] klg x'g k'u]sf] 5 . lgdf{0fsf qmddf sd 
nfut k/]tf klg dd{t;Def/df k|z:t nufgL ug{'kg]{ / o;af6 l;lh{t ;d:ofx¿sf] 
;dfwfg cem a9L dx+uf] b]lvPsf] 5 .

o; lgb]{lzsfdf :yfgLo :t/df ;8s lgdf{0f ubf{ pTkGg x'g ;Sg] e":vng,  
e"–Ifo÷klx/f] / jftfj/0fLo ljgf;af6 kg]{ gsf/fTds k|efjnfO{ Go"gLs/0f ug{ 
jftfj/0fd}qL k|ljlwsf ljifodf dfu{lgb]{z ug]{ sf]lz; ul/Psf]] 5 .

o; lgb]{lzsfdf k|:t't jftfj/0fd}qL e"–h}ljs k|ljlwn] dfq} ;a} k|sf/sf e":vng 
/ klx/f] /f]Sg ;Sb}g\ . sltko cj:yfdf e"–Ifo lgoGq0f ug{ e"–h}ljs k|ljlwsf] 
;fy} tf/hfnL h:tf plrt ef}lts ;+/rgf cfjZos kg{ ;S5 . lo b'j} k|ljlwnfO{ 
ldnfP/ lgdf{0f ul/Psf ;8s If]q a9L k|efjsf/L, jftfj/0fd}qL / l6sfp x'g] 
b]lvPsf] 5 . o;y{ e"–h}ljs tyf l;len Ol~hlgol/Ë Pscfk;df k|lt:kwL{ 

lrq ! M le/fnf] /f]syfdsf nflu l;len Ol~hlgol/Ë / e"–h}ljs k|ljlwsf] t'ngfTds alnof]kg, ;]:eL 
(Cesvi)sf] @)!# sf] cfwf/df kl/dflh{t .

!= 

!))
e"–h}ljs k|ljlw

;
+/r

gf
s
f] 
t'n

gf
Td
s
 a
ln
of
]kg

f 
-∞
_

l;len Ol~hlgol/Ë
%)

!%

;do -jif{_

#))

)
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geP/ kl/k"/s k|ljlw x'g\  . pbfx/0fsf] nflu ef}lts ;+/rgf !)–!% jif{df 
kl/jt{g jf k'gMlgdf{0f ug{'kg]{ x'G5 eg] e"–h}ljs k|ljlwdf ;do;Fu} dha'lt a9\b} 
hfG5 . ef}ule{s sf/0fn] x'g] 7"nf] klx/f] lgoGq0fsf nflu w]/} cfly{s ;|f]t / pRr 
k|ljlwsf] cfjZostf kb{5, h'g ;d'bfosf] IfdtfeGbf aflx/ /xg] x'Fbf o; 
lgb]{lzsfdf To:tf klx/f]sf] geO{ u|fdL0f ;8s lsgf/sf le/fnf] hdLg / e":vng 
/f]syfdnfO{ dfq ;d]l6Psf] 5 .

:yfgLo :t/df ;8s lgdf{0f ubf{ ;+nUg x'g] hg;d'bfo / ;/f]sf/jfnfnfO{ nlIft 
u/L tof/ ul/Psf] o; lgb]{lzsfdf u|fdL0f ;8s lgdf{0faf6 pTkGg x'g;Sg] 
e":vngsf sf/0fx¿ / sd nfutsf pko'Qm ;dfwfgsf pkfox¿ k|:t't ul/Psf 
5g\ . lgb]{lzsfn] ljleGg af]6lj?jf / ;fdfGo ef}lts ;+/rgf ;lxtsf] ldl>t jf 
e"–h}ljs k|ljlw dfq k|of]u u/L s;/L e":vng / klx/f] /f]Sg ;lsG5 eg]/ 
hfgsf/L lbg]5 . To;}n], o; lgb]{lzsfdf ;/n / a'lemg] efiffdf lrq ;lxt lgDg 
k|Zgx¿sf] pQ/ lbg] k|of; u/]sf] 5 .
	 ;8s lgdf{0f;Fu ;DaGwLt e":vng /f]syfdsf ;d:ofx¿ s]–s] x'g\ <
	 u|fdL0f ;8s lgdf{0fsf gsf/fTds k|efj sd ug{ :yfgLo kl/l:ylt cg's'n 
e"–h}ljs k|ljlwdf pknAw ;dfwfgx¿ s]–s] x'g ;S5g\ <

:yfgLo lgsfo / ;d'bfon] ;8s lsgf/df x'g] e":vng;Fu ;DaGwLt ljifoj:t' / 
;f] ;d:of ;dfwfg ug]{ pko'Qm k|ljlw ;DaGwdf a'em\g …;8s lsgf/ e":vng 
ljZn]if0f ljlwÚ / cg';"rL ! df k|:t't …e"–h}ljs k|ljlw k/LIf0f ;"rLÚsf] k|of]u ug{ 
;lsG5 .

lrq !v M bf]nvf lhNnfdf lgdf{0f u/]sf] ^ dlxgfdf 9lNsPsf] tf/hfnL 5]saf/, kmf]6f] M K. sudmeier-
Rieux, @)!)
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geP/ kl/k"/s k|ljlw x'g\  . pbfx/0fsf] nflu ef}lts ;+/rgf !)–!% jif{df 
kl/jt{g jf k'gMlgdf{0f ug{'kg]{ x'G5 eg] e"–h}ljs k|ljlwdf ;do;Fu} dha'lt a9\b} 
hfG5 . ef}ule{s sf/0fn] x'g] 7"nf] klx/f] lgoGq0fsf nflu w]/} cfly{s ;|f]t / pRr 
k|ljlwsf] cfjZostf kb{5, h'g ;d'bfosf] IfdtfeGbf aflx/ /xg] x'Fbf o; 
lgb]{lzsfdf To:tf klx/f]sf] geO{ u|fdL0f ;8s lsgf/sf le/fnf] hdLg / e":vng 
/f]syfdnfO{ dfq ;d]l6Psf] 5 .

:yfgLo :t/df ;8s lgdf{0f ubf{ ;+nUg x'g] hg;d'bfo / ;/f]sf/jfnfnfO{ nlIft 
u/L tof/ ul/Psf] o; lgb]{lzsfdf u|fdL0f ;8s lgdf{0faf6 pTkGg x'g;Sg] 
e":vngsf sf/0fx¿ / sd nfutsf pko'Qm ;dfwfgsf pkfox¿ k|:t't ul/Psf 
5g\ . lgb]{lzsfn] ljleGg af]6lj?jf / ;fdfGo ef}lts ;+/rgf ;lxtsf] ldl>t jf 
e"–h}ljs k|ljlw dfq k|of]u u/L s;/L e":vng / klx/f] /f]Sg ;lsG5 eg]/ 
hfgsf/L lbg]5 . To;}n], o; lgb]{lzsfdf ;/n / a'lemg] efiffdf lrq ;lxt lgDg 
k|Zgx¿sf] pQ/ lbg] k|of; u/]sf] 5 .
	 ;8s lgdf{0f;Fu ;DaGwLt e":vng /f]syfdsf ;d:ofx¿ s]–s] x'g\ <
	 u|fdL0f ;8s lgdf{0fsf gsf/fTds k|efj sd ug{ :yfgLo kl/l:ylt cg's'n 
e"–h}ljs k|ljlwdf pknAw ;dfwfgx¿ s]–s] x'g ;S5g\ <

:yfgLo lgsfo / ;d'bfon] ;8s lsgf/df x'g] e":vng;Fu ;DaGwLt ljifoj:t' / 
;f] ;d:of ;dfwfg ug]{ pko'Qm k|ljlw ;DaGwdf a'em\g …;8s lsgf/ e":vng 
ljZn]if0f ljlwÚ / cg';"rL ! df k|:t't …e"–h}ljs k|ljlw k/LIf0f ;"rLÚsf] k|of]u ug{ 
;lsG5 .

kl/roM cl:y/ e"–agf}6df ;8s lgdf{0f / 
dfgjLo lqmofsnfk

lrq @M :ofËhf lhNnfdf u|fdL0f ;8sn] aufP/ 
NofPsf] 9'Ëfdf6f] / To;n] v]tLof]Uo hdLgdf 
k'¥ofPsf] Iflt . kmf]6f] M I. Penna, @)!#

lrq #M ;8s lgdf{0f / k|fs[lts sf/0faf6 ePsf] e"–Ifon] y'kf/]sf] lu§L9'Ëfn] lj:tf/} tfn k'l//x]sf] 5 . 
;fef/ M S. Eberle, @)!#sf] t];|f] l/kf]6{sf cfwf/df kl/dflh{t

@= 

9'Ëfdf6f]sf] axfj
klx/f]n] Ifltu|:t ;8s

le/fnf] hdLg / sdhf]/ e"–agf}6 klx/f] 
/ e"–Ifosf d'Vo sf/0fx? x'g\ eg] 
d';nwf/] jiff{sf ;fy} cg'ko'Qm ux|f / 
;8s lgdf{0f ug]{ dfgjLo lqmofsnfkn] 
hf]lvdsf] dfqf a9fPsf] 5  . o;n] 
Psflt/ ulN5 / klx/f]sf] ;d:of 
lgDTofpg ;S5 eg] csf]{lt/ tNnf] 
tl6o If]qdf 9'Ëfafn'jf y'lk|P/ ;d:of 
cfpg ;S5  . o;sf] ;fy} kfgLsf] 
d'xfgdf kfgLsf] u'0f:t/ / hnljB'tsf] 
k|efjsfl/tfdf klg pNn]vgLo c;/ 
kg{ ;S5 . To;sf/0f, o:tf ;d:ofx¿ 
;dfwfgsf nflu 5'§f5'§} ¿kdf gx]/L 
PsLs[t ?kdf hnfwf/ Joj:yfkg 
ul/g' pko'Qm x'G5 . 

tfn
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o; kl5sf k[i7x¿df g]kfndf ;8s lgdf{0fsf] ;Gbe{df x'g;Sg] e":vng ;fy} 
ltgsf] bLuf] ;dfwfgsf pkfox¿sf af/]df hfgsf/L lbOPsf] 5  . lgb]{lzsfsf] 
cGTodf ljz]if1sf ;fy} ;d'bfosf ;b:ox¿n] ;lhn} k|of]u ug{ ;Sg] e":vngsf 
z'?jflt cj:yfsf] k/LIf0f ug]{ kmf/d lbOPsf] 5 .

@=! k/Dk/fut ¿kdf lgdf{0f ul/g] u|fdL0f ;8ssf] t'ngfdf  
jftfj/0fd}qL ;8ssf] nfut

jt{dfg cj:yfdf u|fdL0f ;8s lgdf{0fdf jflif{s % ca{ ̂ ) s/f]8sf] xf/fxf/L ah]6 
vr{ eO{/x]sf] 5, h;dWo] sl/j !@ k|ltzt ;d'bfosf] nufgL /x]sf] b]lvG5 . 
o;sf] d'Vo sf/0f u|fdL0f hLjgdf ;8ssf] dxTj / k|fyldstf b]lvPsf] 5 . 
;8sn] u|fdL0f hgtfsf] lzIff, :jf:Yo / ahf/;Dd ;lhnf] kx'Fr pknAw u/fpF5 
. o;/L u|fdL0f ;8sx? :yfgLo ljsf;sf] cfwf/zLnf ePtf klg xfn ckgfOPsf] 
;8s lgdf{0f ljlwn] kmfObfeGbf a9L gf]S;fgL k'¥ofO/x]sf] b]lvG5 . jftfjf/0fLo, 
cfly{s / ;fdflhs nfutsf] ljZn]if0f / hfgsf/L ljgf lgdf{0f ul/g] k/Dk/fut 
u|fdL0f ;8sx¿df e"–h}ljs k|ljlwsf] af/]df Wofg;Dd glbO{ hxfF h;/L klg 
8f]h/ nufP/ af6f] vGg] ul/Psf] 5 . o:tf ;8s agfp+bf vr{ sd b]lvP klg 
lgoldt ug{'kg]{ dd{t;Def/ vr{ / o;af6 s[lif nufot cGo If]qdf k'u]sf] Iflt 
lx;fj ubf{ lgs} dx+uf] ;fljt ePsf] 5 . tflnsf ! df dWo–kxf8L If]qdf 
k/Dk/fut / …jftfj/0fd}qL ;8sÚ lgdf{0fsf] t'ngfTds cf};t nfut lbOPsf] 
5 ‑o'Pgl8kL, @)!!_ .

tflnsf !  ljut @) jif{df k/Dk/fut u|fdL0f ;8ssf] t'ngfdf …jftfj/0fd}qL ;8sÚsf 
cf};t nfut -o"Pgl8kLsf] ;g\ @)!!sf] nfut cg'dfgdf cfwfl/t_

cf};t nfut -k|lt lsdL_ k/Dk/fut u|fdL0f 
;8s  

-?k}ofF nfvdf_

jftfj/0fd}qL ;8s  
-?k}ofF nfvdf_

;8s lgdf{0f vr{ *–!% !%–@)

;fdfGo jiff{tsf] cj:yfdf jflif{s dd{t;Def/ vr{ !=&%–# )=%)–)=&%

w]/} jiff{t\ ePsf] cj:yfdf jflif{s dd{t;Def/ vr{ #–% !–@

@) jif{sf] dd{t;Def/ vr{ $!=@%–&) !@=%)–$)

s'n nfut -;8s lgdf{0f ± @) jif{sf] dd{d;Def/ vr{_ $(=@%–*% @&=%)–^)

Gff]6 M g]kfnsf ;a} If]qnfO{ Wofg lbP/ @) jif{dWo] % jif{ w]/} jiff{t\ x'g] k|If]k0f u/L nfut cg'dfg ul/Psf] .

;8s lsgf/df e":vngsf sf/0fx¿sf] ljZn]if0f / ;dfwfgsf pkfox?sf] af/]df 
cfufdL k[i7x¿df ljj]rgf ul/Psf] 5 . tnsf] aS; ! df ;8s, ;8s lgdf{0f 
tyf ;8s If]q ljZn]if0f ljlw lbO{Psf] 5 . 
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aS; !  ;8s, ;8s lgdf{0f tyf ;8s If]q ljZn]if0f ljlw 

!=	;d:ofsf] ljZn]if0f
	 s= u|fdL0f ;8s jf zx/L ;8s <
	 k|:tfljt jf lgdf{0fflwg ;8s u|fdL0f jf zx/L h'g;'s} ePklg e":vngsf] ;Defjgf ePsf] cj:yfdf 

e"–h}ljs k|ljlw ckgfpg' pko'Qm x'G5 .

	 v= ;8s s;/L lgdf{0f ul/Psf] lyof] < ;8s lgdf{0f ul/Psf] If]qsf] le/fnf]kgf slt 5 < slt 7f8f] 5 
/ b'/L slt 5 < e"–Ifosf] ;Defjgf s:tf] 5 <

	 olb e"–Ifosf] ;Defjgf a9L ePdf h'g;'s} k|sf/sf] ;8sdf e"–h}ljs k|ljlw ckgfpg'' pko'Qm x'G5 .

	 u= ;8s If]qsf] e"–pkof]u cj:yf s:tf] 5 / ;8s s:tf] If]q -h:t}M v]taf/L, jg, cflb_ x'Fb} uPsf] 
5 <

	 olb ;8s glhs} 3/x¿ jf v]taf/L 5g\ / ltgnfO{ e"–Ifon] Iflt k'¥ofpg] ;Defjgf 5 eg] e"–h}ljs 
k|ljlw ckgfpg' pko'Qm x'G5 .

@=	:ynut d"NofÍg
	 3= df6f]sf] ulx/fO{ sltsf] 5 < cf]l;nf]kgf s:tf] 5 <
	 olb df6f]sf] ulx/fO{ w]/} 5 / gfnfsf] plrt Joj:yf 5}g eg] e":vng jf 7"nf] klx/f]sf] ;Defjgf 

/xG5 . df6f]sf] ulx/fO{ sd ePklg ;fgf e":vngsf] ;Defjgf plQs} x'G5 .

	 ª= ;8s 5]p5fp vf]nf, kfgLsf] d"n, e"ldut ¿kdf kfgL /;fpg] cflb s'g} kfgLsf] ;|f]t 5 / To;af6 
;8sdf kfgL alu/xG5 <

	 olb 5 eg], To;af6 e":vng jf klx/f] jf ulN5sf] ;Defjgf x'g] x'Fbf yk cWoog ul/g' kb{5 .

	 r= ;8s lsgf/df gfnfsf] Joj:yf 5 < To;sf] lgsf; sxfF hfG5 <
	 olb 5}g eg], lgsf;sf] cefjdf ljleGg ;d:ofx¿ cfpg ;S5g\ .
 
	 5= ;8s k'/fgf] klx/f] jf cl:y/ ef}uf]lns If]q h:t}M hdLg efl;Psf] If]q eP/ hfG5 <
	 olb hfG5 eg], ;8s elTsg] jf aUg] ;Defjgf /xG5 .

#=	;dfwfgsf] pkfo klxrfg
	 h= ;8s lsgf/ ;'/Iffsf s'g} pkfo ckgfOPsf] 5 <
	 olb s'g} klg ;'/Iffsf pkfox¿ ckgfOPsf] 5}g / tkfO{+n] dfly plNnlvt dWo] s'g} ;d:of b]Vg' 

ePdf tn lbO{Psf pkfox¿ ckgfP/ ;8snfO{ ;'/lIft agfpg ;lsG5 .
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k|fs[lts k|lqmofdf ;8s lgdf{0f ubf{ cfpg ;Sg] 
;d:of klxNofpg]

le/fnf] hdLgsf] ef}ule{s cl:y/tfsf sf/0fx¿ /fd|/L yfxfkfpg ;lsP ;dfwfgsf 
pko'Qm pkfosf] 5gf}6 ug{ klg lgs} ;xh x'G5 . t/ :yfgLo :t/df sfd ug]{ 
k|fljlwsx¿n] cfˆgf] 1fg / cg'ejsf] cfwf/df ef}uflns cl:yt/tf Pj+ ltgsf 
sf/0fx¿sf] k"jf{g'dfg ug{' cToGt sl7g sfo{ xf] . cem lgs} 7f8f] / km/flsnf] 
le/fnf] If]q tyf kl/jt{glzn df};dL cj:yfn] g]kfnsf] ;Gbe{df ;lhn} ef}uf]lns 
cl:y/tfsf sf/0fx¿ yfxf kfpg cem sl7g x'G5  . x/]s le/kx/fdf km/s 
vfnsf] / km/s tl/sfn] e":vng x'g] / cem Pp6} le/kx/fsf] klg ljleGg 
efudf ljleGg tTjx¿n] k|efljt ul//x]sf] x'G5  . To;}n] s'g} klg ;d:of 
;dfwfgsf] pkfo ckgfpg' cl3 klx/f] / e":vngsf] k|lqmof af/]df lj:t[t 
hfgsf/L x'g'kb{5 (Howell et al, 1999) .

;8s lgdf{0fsf qmddf cfpg ;Sg] cg]sf}+ ;d:ofx¿ dWo] e":vng;Fu ;DaGwLt 
lgDg ;d:of / c;/x¿ b]lvg ;S5g\ M

	 le/fnf] hdLgsf] cl:y/tf M ;8s agfpg] qmddf le/fnf] hdLgsf] s6fgn] 
hdLgnfO{ sdhf]/ agfpF5 . ljutdf klx/f]u|:t 7fpF jf aUg tof/ ePsf] 
le/fnf] hdLgsf] lkFwaf6 9'Ëfdf6f] lgsfNbf pQm If]qdf yk cl:y/tf cfpF5 
jf e":vng k'gM ;lqmo x'g;S5 .

	 tNnf] tl6o If]qdf y]u|fgdf a[l4 M e"–Ifo jf e":vngsf sf/0f lg:s]sf] 
9'Ëfdf6f]sf cltl/Qm le/fnf] hdLg s6fgaf6 lg:s]sf, ;8s lsgf/df 
y'lk|Psf / ;8s k'g{ k|of]u ePsf ;fdu|Lx¿ kfgLn] aufP/ tNnf] t6Lo 
If]qdf cgfjZos ¿kdf y]lu|P/ ;d:of cfpg ;S5 .

	 kfgLsf] axfjdf a[l4 M ;8s lgdf{0fsf sf/0f x'g] af]6lj?jfsf] s6fgn] 
v'Nnf hdLgsf] If]q a9\g hfG5, o;n] ;txaf6 aUg] kfgLsf] dfqf a9\g uO{ 
gbLsf] axfjdf j[l4 x'g hfG5 . 

	 gofF lgsf;÷ulN5sf] ;Defjgf M glhs} /x]sf kfgLsf ;|f]tx¿ / ;txaf6 
aUg] kfgL ;8s lgdf{0f ug]{ qmddf k|fs[lts axfjdf kl/jt{g x'guO{ gofF 
ulN5 aGg] jf e":vng a9\g] ;Defjgf x'G5 .

#= 
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#=! e"–Ifo÷klx/f]

e"–Ifo jf klx/f]df 9'Ëf, df6f], r§fg, 
cflb pRr ultdf tnlt/ aUb5 . o:tf] 
axfjdf Pp6f 9'Ëfb]lv xhf/f}+ 3gld6/ 
;fdu|L x'g;S5  . ;fdfGotM nfdf] / 
d';nwf/] jiff{, lxdklx/f] jf e"sDk 
h:tf k|fs[lts sf/0fx¿sf ;fy} ;8s 
agfpFbf hdLgsf] le/f]nf]kgdf cfpg] 
kl/jt{g jf jgkm8fgL h:tf dfgjLo 
lqmofsnfkx¿n] klg klx/f]sf] hf]lvd 
a9fpgdf e"ldsf v]Nb5 . ;fdfGotofM 
klx/f] wl:;Psf]] jf ;txL x'G5  . 
wl:;Psf] klx/f] lgoGq0fsf nflu 7"nf 
ef}lts ;+/rgf cfjZos x'G5, h'g of] 
lgb]{lzsfdf ;d]l6Psf] 5}g .

lrq $sM bf]nvfsf] vl/:jf/f klx/f] . kmf]6f]M ;~ho 
b]jsf]6f, @)!! . 

lrq $vM wl:;Psf] klx/f]df axfjsf] lrq0f . ;fef/ M S. Eberle. Cruden and Varnes, 1996 af6 kl/dflh{t

rls{Psf] efu

:qmfk

d'Vo efu

;txL efu

lkFw
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#=@ ;txL e"–Ifo

hdLgsf] ;txeGbf sl/j @ ld6/ leqL efu;Ddsf df6f] jf cGo ;fdu|L aUg] ;txL 
e"–Ifo g]kfnsf kxf8L e"–efusf] ;fdfGo k|lqmof g} xf] . ;fdfGotM nfdf] / d';nwf/] 
jiff{sf ;fy} dfgjLo lqmofsnfkx¿n] a9fPsf] le/fnf]kgfn] o:tf] klx/f]sf] hf]lvd 
a9fpF5 . z'?jflt cj:yfdf klx/f] ;Defljt If]qsf] ;txdf kl/jt{g / hdLg 
kmf6]sf] x'g;S5 . s'g} le/fnf] If]qsf] dflyNnf] efudf r§fg kmf6]sf], kfgL au]sf], 
;txdf lr/f k/]sf] / kxf8sf]÷le/fnf] hdLgsf] km]bLdf 9'Ëfdf6f] y'lk|Psf] cj:yf 
cjnf]sg u/]/ klx/f]sf] ;Defljt If]q klxrfg ug{ ;lsG5 .

lrq %s M t]x|y'd lhNnfsf] a;Gtk'/ If]qsf] ;8s lsgf/df pTkGg cl:y/tf . kmf]6f]M K. Sudmeier-Rieux, 
2009 .

lrq %v M ;8s lgdf{0fn] ePsf] ;txL klx/f] . ;fef/ M S. Eberle.

;txL cl:y/tfn] 
e"IfonfO{ a9fjf

z'?jflt efu

elTsPsf] le/fnf]

v]tjf/L
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#=# r§fg÷9'Ëf v:g]

le/fnf] hdLg jf le/ kx/fsf r§fg jf 7"nf 9'Ëfn] hdLg 5f]8]sf] cj:yfdf 
;lhn} v:5g\  . 9'Ëfn] lj:tf/} df6f]nfO{ 5f]8\b} hfFbf wfFhf kmf6]/ 9'Ëf v:g 
yfN5 / slxn]sfxLF 7"n–7"nf klx/f] cfpg' eGbf klxn] ;fgfltgf 9'Ëf klg 
v:g;S5g\ . 9'Ëfn] df6f] 5f]8\g yfn];Fu} u'lN6Fb} jf l;w} tn v:g yfN5 . s'g} 
If]qdf 7"nf r§fg jf 9'Ëf emf]lnPsf] jf df6f] 5f]8\g yfn]sf] cj:yfdf r§fgL 
klx/f]sf] ;Defjgf /xG5 .

lrq ^sM lh/L–gfdf8L ;8ssf] le/fnf] If]qdf tn v;]sf] 9'Ëf . kmf]6f]M ;~ho b]jsf]6f . 

lrq ^v M 9'Ëf v:g] k|lqmofsf] lrq0f . ;fef/ M S. Eberle.

;+/If0f gu/LPsf] le/fnf] If]qaf6 v;]sf] 9'Ëf
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#=$ 9'Ëfdf6f]sf] axfj

8]la|h (debris) cyf{t\ u]u|fg jf 9'Ëfdf6f] ldl;Psf] n]bf]sf] axfj (debris flow)df pRr 
ultdf Ps}wf/ jf 5l/P/ tnlt/ aUg] k|lqmof cToGt hf]lvdk"0f{ x'G5 . dflyNnf] 
If]qdf 9'Ëfdf6f] y'lk|Psf] jf sdhf]/ k|s[ltsf] v'Nnf hdLgnfO{ nfdf] jf d';nwf/] 
jiff{n] aufP/ Ps};fy tn k'¥ofpF5 . o;/L au]/ cfPsf] 9'Ëfdf6f] xfgLsf/s / 
Iflt k'¥ofpg] vfnsf x'G5g\ . dflyaf6 au]/ cfPsf] 9'Ëfdf6f] slt / sxfF y'lk|Psf] 
5 x]/]/ ;Defljt hf]lvd cg'dfg ug{ ;lsG5 .

lrq &s M l;Gw'kfNrf]s lhNnfsf] kxf8df alu/x]sf] 9'Ëfdf6f] . kmf]6f]M ;~ho b]jsf]6f .

lrq &v M 9'Ëfdf6f] v:g] k|lqmofsf] lrq0f . ;fef/ M S. Eberle.

;|f]t

9'Ëfdf6f]sf] y'k|f]n] cj?4 ;8s
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#=$ 9'Ëfdf6f]sf] axfj

8]la|h (debris) cyf{t\ u]u|fg jf 9'Ëfdf6f] ldl;Psf] n]bf]sf] axfj (debris flow)df pRr 
ultdf Ps}wf/ jf 5l/P/ tnlt/ aUg] k|lqmof cToGt hf]lvdk"0f{ x'G5 . dflyNnf] 
If]qdf 9'Ëfdf6f] y'lk|Psf] jf sdhf]/ k|s[ltsf] v'Nnf hdLgnfO{ nfdf] jf d';nwf/] 
jiff{n] aufP/ Ps};fy tn k'¥ofpF5 . o;/L au]/ cfPsf] 9'Ëfdf6f] xfgLsf/s / 
Iflt k'¥ofpg] vfnsf x'G5g\ . dflyaf6 au]/ cfPsf] 9'Ëfdf6f] slt / sxfF y'lk|Psf] 
5 x]/]/ ;Defljt hf]lvd cg'dfg ug{ ;lsG5 .

#=% kfgLaf6 l;lh{t e":vng÷ulN5

e"–;txdf aUg] kfgLn] la:tf/} hdLgsf] dflyNnf] efudf Iflt k'¥ofpF5  . o:tf] 
cj:yfsf] ;xL Joj:yfkg gePdf ulN5df kl/0ft eP/ 7"nf] Ifltsf] sf/0f aGg 
k'U5 . ;fdfGotofM cJojl:yt lgsf;af6 l;h{gf x'g] e":vng …eL–VÚ cfsf/ x'Fb} 
…o"–UÚ cfsf/df kl/0ft x'G5  . ;8s lsgf/sf] gfnf jf sNe6{df aUg] 7"nf] 
kl/0ffdsf] kfgLsf] ;xL tl/sfaf6 Joj:yfkg gePdf ulN5df kl/0ft x'g] ;Defjgf 
cTolws /xG5 .

lrq *sM :ofª\hf lhNnfsf] ulN5 klx/f] . kmf]6f]M ;~ho b]jsf]6f, @)!$ . 

lrq *v M ;8s lsgf/ ulN5 klx/f]sf] lrq0f . ;fef/ M S. Eberle.

af]6lj?jf ljlxg le/fnf]

y'lgPsf] ;8s lsgf/sf] lgsf;

;8saf6 au]sf] kfgL

cJojl:yt lgsf;n] ag]sf ulN5
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#=^ kfgLsf] axfjdf cGo k|efjx¿

cltj[li6sf sf/0f 7"nf] dfqfdf dflyNnf] If]qaf6 aufP/ NofPsf] 9'Ëfdf6f]sf 
sf/0fn] vf]nfn] cfˆgf] :j¿k / wf/ kl/jt{g ug{ ;S5 . o:tf] cj:yfdf vf]nf 
rf}8f÷km/flsnf] eP/ v]tLof]Uo hdLgdf c;/ k'¥ofpg ;S5 . To;}n] ;dodf g}
dflyNnf] If]q tyf gbLlsgf/ ;+/If0f / Jojl:yt ug'{kb{5 -lrq (_ .

y'lk|Psf] df6f]

lrq (s M :ofª\hf lhNnfsf] of] e":vngsf] Ps sf/s tTj kfgLsf] cJojl:yt axfj /x]sf] 5 . kmf]6f]M ;~ho 
b]jsf]6f, @)!$ .

lrq (v M kfgLsf sf/0f ePsf] e":vngsf] lrq0f . ;fef/ M S. Eberle.

e"Ifo

y'lk|Psf] 9'Ëfdf6f]

e":vng

y'lk|Psf] 9'Ëfdf6f]
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#=^ kfgLsf] axfjdf cGo k|efjx¿

cltj[li6sf sf/0f 7"nf] dfqfdf dflyNnf] If]qaf6 aufP/ NofPsf] 9'Ëfdf6f]sf 
sf/0fn] vf]nfn] cfˆgf] :j¿k / wf/ kl/jt{g ug{ ;S5 . o:tf] cj:yfdf vf]nf 
rf}8f÷km/flsnf] eP/ v]tLof]Uo hdLgdf c;/ k'¥ofpg ;S5 . To;}n] ;dodf g}
dflyNnf] If]q tyf gbLlsgf/ ;+/If0f / Jojl:yt ug'{kb{5 -lrq (_ .

y'lk|Psf] df6f]

aS; @  e"–Ifosf] ;Defjgf / ;f] ;d:of ;dfwfgsf] nflu pko'Qm ljsNk 5gf}6

s=	le/fnf]kgf	 tLg >]0fL M #) l8u|LeGbf sd, #)–$% l8u|L / $% l8u|LeGbf a9L
v=	le/fnf] If]qsf] nDjfO{	 b'O{ >]0fL M !% ld6/ eGbf a9L / !% ld6/eGbf sd
u=	lgsf;	 b'O{ >]0fL M /fd|f] / g/fd|f]÷v/fj
3=	cf]l;nf]kgf	 rf/ >]0fL M lr;f], cf]l;nf], ;'Vvf / lgs} ;'Vvf
ª=	prfO	 prfO dfks oGq, gS;f jf :ynut lrq k|of]u u/L prfO  

	 lgwf{/0f ug]{

s=	le/fnf]kgfnfO{ #) l8u|LeGbf sd, #)–$% l8u|L / $% l8u|LeGbf a9L dWo] s'g} Pp6f >]0fLdf ljefhg 
ug{'k5{ . o;dWo] #) l8u|LeGbf sd le/fnf]kgf ePsf] If]qdf ;fdfGo pkfo ckgfP k'U5 . #) l8u|LeGbf 
a9Lsf] le/fnf]df eg] ;+/If0fsf pkfox¿, h:t}M 3fF; nufpg], h'6hfnLn] 9fs]/ 3fF; /f]Kg], xfFufsf] 
5]saf/ agfpg], 9'Ëfsf] 6]jf kvf{n cflb, cfjZos kg{;S5 . oxfF a'em\g'kg]{ s'/f s] 5 eg] le/fnf]kgf 
cg';f/ hdLgsf] cl:y/tf klg a9\b} hfG5 . ;fdfGotM #% l8u|L;Ddsf] le/fnf] If]qnfO{ gvf]tNbf;Dd 
l:y/ /xG5 . t/ #% l8u|LeGbf a9Lsf] le/fnf] If]qdf ;8s lgdf{0f ubf{ le/fnf] hdLgsf] ;+/If0f cfjZos 
kg{;S5 . ;fdfGo hfgsf/Lsf nflu #% l8u|Lsf] le/fnf] If]qdf dflg; / hgfj/ ;xh} lxF88'n ug{ 
;S5g\, t/ %) l8u|L dflysf] le/fnf] If]q lgs} 7f8f] x'g] x'Fbf dflg; ;xh} lxF8\8'n ug{ ;Sb}gg\ .

v=	le/fnf]sf] nDjfO{ 6]k jf cGo ljlw k|of]u u/]/ gfKg ;lsG5  . !% ld6/eGbf nfdf] le/fnf]n] a9L 
hf]lvdnfO{ Oª\lut ub{5 .

u=	v+lbnf] df6f] cem /ftf]df6f]n] kfgLsf] ;txL lgsf; a9fP/ ulN5sf] ;d:of Nofpg] ;Defjgf a9L /xG5 .

3=	:ynut ¿kdf le/fnf] If]qsf] cf]l;nf]kgfsf] cWoog ubf{ jl/kl/sf] ;a} If]qnfO{ Wofg lbg'kb{5  . 
cf]l;nf]kgfsf] d"NofÍg u/L lgDg rf/ dWo] ;DalGwt If]q s'g ju{df kb{5 lgSof}{n ug{'kb{5 .

	 != ;Fw} lr:ofg x'g] If]q -pbfx/0fsf] nflu pQ/ kms]{sf] ulN5x¿_
	 @= 3fd gnfUg] jf cGo sf/0fn] klg cf]l;nf] x'g] If]q
	 #= ;fdfGotof ;'Vvf /xg] If]q
	 $= lgs} ;'Vvf If]q, o:tf] If]qdf ;fdfGotof udL{ klg x'G5 -pbfx/0fsf] nflu sd prfOsf blIf0f 

kms]{sf] If]q_

ª=	prfO a9\b} hfFbf tfkqmddf x'g] kl/jt{g / To;af6 jg:kltdf kg]{ k|efjsf] lj:t[t cWoog x'g h?/L  
5 . g]kfndf e"–agf}6sf] prfOn] ;8s lgdf{0f / le/fnf] hdLgsf] ;+/If0fdf dxTjk"0f{ e"ldsf /fVb5 .

;|f]t M xfjn (Howell), !((( af6 kl/dflh{t

e"–Ifosf] ;d:of ;dfwfgsf nflu  
pko'Qm ljsNksf] 5gf}6

;8s lsgf/df ;Defljt ;d:ofx¿sf] klxrfg ug{ ;DaGwLt If]qsf] :ynut 
cWoog ug{'kb{5 . o:tf] cWoog ubf{ aS; @ df lbO{P cg';f/ le/fnf]kgf, le/fnf] 
If]qsf] nDjfO{, lgsf;, cf]l;nf]kg / prfOsf] hfgsf/L lnP/ e"–Ifosf] ;Defjgf 
/ ;f] ;d:of ;dfwfgsf] nflu pko'Qm ljsNk 5gf}6 ul/g' kb{5 . 

$= 
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Tfflnsf @  hdLgdf cf]l;nf]kgf lrq0f ug]{ jftfj/0fLo sf/s tTjx¿

:ynut cf]l;nf]kgfsf 
sf/s tTjx¿ lr:ofg If]qsf] ljz]iftf ;'Vvf If]qsf] ljz]iftf

cfs[lt÷df]x8f pQ/, pQ/–klZrd, pQ/–k"j{ / k"j{ 
kms]{sf]

blIf0f, blIf0f–klZrd, blIf0f–k"j{ / 
klZrd kms]{sf]

prfO !%)) ld6/eGbf dfly / ljz]ifu/L 
!*)) ld6/eGbf dflyNnf] e"efu

!%)) ld6/eGbf sd prfOsf, 
kxf8n] 3]l/Psf] ulx/f] gbL 
pkTosf

ef}ule{s cjl:ylt ulN5, tNnf] le/fnf], cf]l;nf] / 
kfgL /;fpg] If]q

dflyNnf] le/fnf], 7f8f] r§fgL 
le/fnf] If]q

If]lqo jiff{sf] k|efj k"jL{ g]kfnsf ;Dk"0f{ If]q, cGgk"0f{ 
lxdfnL If]qsf blIf0f tkm{sf 
e"efux¿

dWo–klZrd / ;'b'/–klZrdsf k|foM 
If]qx¿

jiff{sf] 5fofF If]q dg;'gL xfjfsf] a9L k|efj /xg] 
pRrkxf8L If]q

vf]+rsf leqL pkTosf, kxf8n] 
5]lsP/ jiff{ gx'g] If]q, blIf0f 
tkm{sf dflyNnf] n]s If]q

r§fgLkgf / df6f]sf] 
cf]l;nf]kgf jxg Ifdtf

sd 9'+Uofg, bf]d6 / anf}6] kfFuf] 
df6f]

w]/} dfqfdf 9'Ëf ePsf], anf}6] 
df6f] / u|fj]n ePsf] If]q 

xfjf w]/} xfjf gnfUg] If]q 7"nf gbL pkTosf / t/fO{ If]q

d'Vo af]6lj?jf pbfx/0fsf] nflu cld|;f], lgufnf], 
afF;, lrnfpg], s6';, nflnu'/fF;, 
plt; kfOg] If]q

pbfx/0fsf] nflu aflaof], v/, 
w+o/f], ODnL, s]6's], vo/, ;Nnf 
kfOg] If]q

lrq !) df e"–agf}6 / :yfgLo jftfj/0f cg';f/ le/fnf] hdLg jf ;8s If]q 
;+/If0fsf nflu pko'Qm ljlw / k|lqmof lbO{Psf] 5 . lj:t[t hfgsf/L ;dfwfgsf 
pkfox?sf] klxrfg lzif{sdf lbO{Psf] 5 .
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le/fnf]kgf  
 %))

le/fnf]kgf  
 %))

58\s] nfOgdf 3fF; nufpg]

7f8f] nfOgdf 3fF; nufpg]

!=	sfGnfdf 3fF; nufpg], gfnf 
Jojl:yt ug]{

@=	kf6fdf 3fF; nufpg], gfnf 
Jojl:yt ug]{

t];f]{ nfOgdf 3fF; nufpg]

!=	7f8f] 9'Ëf la5\ofpg] / la?jf 
nufpg]

@=	sfGnfdf 3fF; nufpg], gfnf 
Jojl:yt ug]{

!=	t];f]{ xf/df 3fF; /f]Kg]
@=	s'n];f]df 58\s] kf/]/ xfFufsf] d'7f 

k'g]{
#= df5fsfF8f cfsf/df 9'Ëf 

la5\ofpg]

af]6lj?jf nufpg]

h'6hfnLn] ;tx 5f]k]/ 3fF; nufpg]

!=	sfGnfdf 3fF; /f]Kg]
@=	58\s] xf/df 3fF; /f]Kg]

!=	7f8f] xfFufsf] 5]safFw agfpg]
@=	7f8f] xf/df 3fF; /f]Kg]

!=	?vla?jf /f]Kg]
@=	xf/ ldnfP/ 3fF; / ?vla?jf 

nufpg]

!=	h'6hfnLn] 5f]k]/ 3fF; /f]Kg]
@=	7f8f] nfOgdf 3fF; /f]Kg]
#=	58\s] nfOgdf 3fF; /f]Kg]

au]/ cfpg] 
;fdu|Lsf] lgsf;

au]/ cfpg] 
;fdu|Lsf] lgsf;

au]/ cfpg] 
;fdu|Lsf] lgsf;

au]/ cfpg] 
;fdu|Lsf] lgsf;

le/fnf] nDjfO{ 
 !% ld6/

le/fnf]kgf  
#%)

z'? 
ug]{

>%))

<%))

>%))

<%))

> !% ld

> #%)

< !% ld

/fd|f]

g/fd|f]

/fd|f]

g/fd|f]

/fd|f]

g/fd|f]

;'Vvf

;'Vvf

;'Vvf

cf]l;nf]

cf]l;nf]

cf]l;nf]

lrq !) M k|foMh;f] ;8s lsgf/df x'g] e":vng /f]syfdsf nflu pko'Qm e"–h}ljs k|ljlw 5gf}6 ljlw .  
;|f]t M xfjn (Howell), !((( .

:ynut 
cf]l;nf]kgf

:ynut 
cf]l;nf]kgf

:ynut 
cf]l;nf]kgf

g/fd|f]

/fd|f]
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;dfwfgsf pkfox¿sf] klxrfgM ;d'bfodf cfwfl/t 
Go"g nfutdf ;8s lsgf/ /f]syfd ug]{ pkfox¿

%=! le/fnf] hdLg / df6f] ;+/If0fsf nlfu e"–h}ljs k|ljlw

af]6lj?jfsf] k|of]u u/L ;8s tyf gbL lsgf/ jf v]tsf] sfGnfsf] le/fnf] 
/f]syfdsf ;fy} ;txL axfj / To;sf] k|efj Go"gLs/0f ug{ e"–h}ljs k|ljlw 
cfly{s ¿kdf k|efjsf/L / :yfgLo ¿kdf ckgfpg ;lsg] ;lhnf] ljlw xf] . o; 
k|ljlwdf ;fdfGo h/fuf8\g] k|hfltsf lj?jf nufpg]b]lv lj:t[t ef}lts ;+/rgf 
;lxtsf] af]6lj?jf /f]Kg] sfd kb{5g\ . pbfx/0fsf] nflu ;8s lsgf/df 3fF; 
nufpg, rk/L la5\ofpg, h'6sf] hfnLn] ;tx 9fs]/ aLp 5g{, tx ldnfP/ xfFuf 
nufpg, s'n];f]df xfFufsf] d'7\7f k'g{, xfFufsf] 5]saf/ agfpg, afF; jf ef6fsf] 
5]saf/ agfpg / 9'Ëfsf] s'n];f] agfP/ 5]p5fpdf lj?jf /f]Kg ;lsG5  .  
e"–h}ljs k|ljlwaf6 sd nfutdf g} le/fnf] /f]syfdaf6 k|fKt x'g] kmfObfsf 
cltl/Qm hLjgofkgsf nflu ?vlj?jf / cGt/afnLsf kmfObf klg kfpg 
;lsG5 . e"–h}ljs k|ljlwsf] ;kmntfsf nflu ;8s lsgf/df le/fnf]af6 au]sf] 
kfgLsf] ;'/lIft lgsf; lbg', ;dodf g} af]6lj?jf /f]Kg', cgfjZos emf/kft 
Joj:yfkg ug{' / ufO{j:t'af6 3fF;lj?jf hf]ufpg' kb{5 -lrq #!_. ;8s lsgf/sf] 
le/fnf]kgf / kfgLsf] axfj Joj:yfkgsf nflu ljleGg ljsNkx¿ 5g\, To;dWo] 
pko'Qm ljsNk 5gf}6 ug]{ ljlwaf6 z'? ub}{ k|To]s ljsNksf af/]df lj:t[t ¿kdf 
rrf{ ub}}{ hfg]5f}+  . ;Dej eP;Dd ;8s;Fu} lgsf;sf nflu kfgL ;Íng ug]{ 
;+/rgf agfP/ hDdf ePsf] kfgLnfO{ ;'/lIft ¿kdf k|fs[lts axfjdf k7fpg' kb{5 
-lrq !! sf] bfofF lrq_ .

lrq !!s M kj{tsf] ;8s lsgf/df e"–h}ljs k|ljlwaf6 u/LPsf] le/fnf] Joj:yfkg . 
kmf]6f]M ;~ho b]jsf]6f, @)!$ .

%= 
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lrq !@ df ;'/lIft lgsf;sf] nflu k|foMh;f] ckgfOg] sd nfutsf b'O{ ljlwx¿ 
lbO{Psf 5g\  . lrq !@s df ;8s lsgf/df gfnf lgdf{0f ug{ ;Dej gePsf] 
cj:yfdf dflyaf6 au]/ cfpg] kfgLnfO{ s;/L ;8s kf/ u/fP/ ;'/lIft lgsf; 
lbg ;lsG5 eGg] ljlw lrlqt ul/Psf] 5 . lrq !@v df e":vng eO{/x]sf] jf 
hdLg rls{Psf] 7fpFnfO{ yk Iflt x'gaf6 hf]ufpg kfgLsf] axfj kl/jt{g u/L 
;'/lIft lgsf; lbg] ljlw lrlqt ul/Psf] 5 . o;nfO{ shj] klg elgG5 .

lrq !@s M 9'Ëf k|of]u u/]/ ;fdfGo ¿kdf ;'/lIft lgsf;sf] Joj:yf . ;fef/ M S. Eberle.

lrq !!v M txut xfFuf /f]Kg] ljlw . ;fef/ M S. Eberle.

;'/lIft lgsf;

txut xfFuf /f]k0f

hu ;+/If0f

j[Iff/f]k0f
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lrq !@vM ;8s lsgf/sf] ;lqmo klx/f] jf e"Ifosf] ;Defljt If]qaf6 kfgLsf] axfjnfO{ k/Ljt{g u/L  
;'/lIft lgsf; lbOPsf] . ;fef/ M S. Eberle.

%=@ kfgLsf] axfj lgoGq0fsf] nflu e"–h}ljs k|ljlw

;8sdf u'8\g] uf8Lx¿sf sf/0f ;8ssf] ;tx vFlbnf] x'Fb} hfG5, h;n] kfgLsf] 
kl/0ffd / axfj j[l4 x'G5 . o;/L a9\b} uPsf] kfgLsf] axfjn] lj:tf/} ulN5sf] 
¿k lnG5 . o;}n] ljz]ifu/L e"–h}ljs k|ljlwsf] k|of]u u/L ;8s lsgf/df e"–Ifo 
lgoGq0f ubf{ ;a}eGbf klxn] …kfgL stf alu/x]sf] 5 / ;8ssf] tndfly yk Iflt 
gk'¥ofO{ kfgLnfO{ s;/L ;8s kf/ u/fP/ ;'/lIft lgsf; lbg ;lsG5Ú eGg] ljrf/ 
ug{'kb{5 . o;sf] nflu gfnf agfP/ ;8s d'lgaf6 kfgLnfO{ af6f] kf/ u/fpg jf 
;8s lsgf/} lsgf/ gfnf agfP/ cf]/fnf]lt/ k'¥ofP/ ;'/lIft jf k|fs[lts axfj 
-gbL, vf]nf, s'nf]_df lgsf; lbg ;lsG5 . pknAw ah]6 cg';f/ 9'Ëf la5\ofP/ 
sd nfutd} gfnf agfpg ;lsG5 eg] 9'Ëf / l;d]G6 k|of]u u/]/ jf e"ldut kfOk 
dfkm{t kfgLnfO{ lgsf; lbg klg ;lsG5 . lgsf;sf] Joj:yf gu/L cGo s'g} 
pkfo ckgfP/ pknAwL xfl;n ug{ ;lsFb}g, To;}n] le/fnf] /f]syfd jf ;8s 
lsgf/ ;;+/If0fsf nflu lgsf;sf] Joj:yfkg g} klxnf] k|fyldstf x'g'kb{5  . 
gfnf agfP;Fu} lgoldt ¿kdf 9'Ëfdf6f]sf] y'k|f] jf y]u|fg x6fP/ kfgLsf] axfjnfO{ 
lgoldt ub}{ cfjZos dd{t;Def/ klg ug{'kb{5 . o:t} kfgL y'lgP/ yk ;d:of 
cfpg glbg axfj / lgsf;sf] d'vlt/ lgoldt /]vb]v ug{'kb{5  -lrq !#_ 
-xfjn (Howell), !(((_ .

e"Ifo eO{/x]sf] If]qaf6 kfgLnfO{  
;'/lIft If]qdf k7fpg s'n];f]

9Ëf la5\ofO{Psf] klSs gfnf

af]6lj?jf /f]lkPsf] If]q
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lrq !#sM ;8s lsgf/df l;d]G6 k|of]u u/L lgdf{0fflwg 9'Ëfsf] kSsL gfnf . kmf]6f]M ;~ho b]jsf]6f, @)!$ . 

lrq !#vM ;'/lIft lgsf;sf] lrq0f . ;fef/ M S. Eberle.

af]6lj?jf /f]lkPsf] If]q

;'/lIft lgsf;
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tflnsf #  u|fdL0f ;8ssf ;d:ofx¿ / ltgsf] ;dfwfgsf nflu sd nfutsf  
e"–h}ljs k|ljlw

;d:ofx¿ ;dfwfgsf pkfox¿

!= ;txL e":vng / 
kfgLsf] axfjn] x'g] 
Iflt

9n
–lg

s
f;
 l
jl
w

ljlw !=! rk/L la5\ofpg] -rk/L ljlw_ .

ljlw !=@ h'6sf] hfnLn] ;tx 5f]k]/ 3fF;sf] aLp /f]Kg] ‑h'6hfnL ljlw_ .

ljlw !=# 3fF; nufpg] -3fF;/f]k0f ljlw_ .

ljlw !=$ s'n];f]df xfFufsf] d'7\7f k'g]]{ -s'n];f] ljlw_ .

@= ulN5af6 x'g] Iflt ljlw @=! t];f]{ xfFufsf] 5]saf/ nufpg] -t];f]{ xfFu] 5]saf/ ljlw_ .

ljlw @=@ 9'Ëf la5\ofP/ af]6lj?jf nufpg] -9'Ë]gfnL ljlw_ .

#= ;txL klx/fsf] 
;d:of

ljlw #=! 7f8f] xfFufsf] 5]saf/ nufpg] -7f8f] xfFu] 5]saf/ ljlw_ .

ljlw #=@ tx ldnfP/ xfFuf nufpg] -txut xfFu] 5]saf/ ljlw_

ljlw #=# tf/hfnL nufP/ af]6lj?jf nufpg] -af]6lj?jf ;lxtsf] 
tf/hfnL ljlw_ .

ljlw #=$ 9'Ëfsf] ;'Vvf kvf{n nufP/ af]6lj?jf /f]Kg] ‑jfg:klts 9'Ë] 
6]jfkvf{n ljlw_ .

$= ;8s lgdf{0faf6 
kfgLsf] lgsf;df 
k|efj

ljlw $=! afF; / afF;sf] ef6f k|of]u u/L 5]saf/ agfpg] -ef6f ljlw_

%= gbL lsgf/sf] 
;d:of

ljlw %=! afn'jf–df6f] e/]sf] af]/f, afF; / tf/ k|of]u u/L y'g5]s ug]{ 
-afF;lsnf ljlw_ / ;d:of 7"nf] ePdf tf/hfnL jf 9'Ëfsf] 6]jf kvf{n 
nufpg] ‑jfg:klts 9'Ë] 6]jfkvf{n ljlw_ .

e"–h}ljs k|ljlwsf ljlwx¿, kmfObf / a]kmfObfx¿, nfut / l;kmfl/; ul/Psf 
af]6lj?jfsf] k|hflt ;DaGwL hfgsf/L cfufdL k[i7x¿df lbO{Psf] 5 . o:t}, lrq 
!$ df pko'Qm k|hfltsf] af]6lj?jf ;DaGwL lg0f{o k|lqmof lbO{Psf] 5 . d'Vot\M 
:yfgLo afl;Gbfn] s] rfxG5g\ eGg] s'/fnfO{ Wofg lbP/ 8fn]3fF; h:tf pkof]uL 
s]xL k|hflt / e"–h}ljs k|ljlwsf nflu cTofjZos nfdf] / dha't h/f ePsf] 
3fF; k|hfltsf af]6lj?jfx¿ ldnfP/ 5gf}6 ug{' /fd|f] x'G5 . g]kfndf b'j} k|of]hgsf 
nflu pko'Qm af]6lj?jf kfOg] x'Fbf 5gf}6 ug{ ;lhnf] 5  . pbfx/0fsf] nflu 
cld|;f] / afF;nfO{ lng ;lsG5 . yk hfgsf/Lsf nflu cg';"rL @ x]g{'xf];\ .
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dfgjLo tTjx¿ 
-:yfgLo afl;Gbf s] 

rfxG5g\ <_

;Defljt k|hflt

clGtd 5gf}6  
ul/Psf k|hflt

:ynut cg'udg

:yfgLo cfjZostf

k|ljlws ¿kdf cfjZos

e"–h}ljs k|ljlwn]  
l;kmfl/; u/]sf af]6lj?jf

;+/rgfut ljz]iftf / 
:yfgLo xfjfkfgLsf] cfjZostf 
-3fF;, a'6\ofg, ?v jf afF; s'g 
af]6lj?jfn] /fd|/L sfd ub{5 <_

:ynut jftfj/0fLo cj:yf 
-s'g k|hfltsf] af]6lj?jf  

/fd|/L x's{G5 <_

k|;f/sf nflu ;d]t pko'Qm 
x'g] vfnsf pknAw ;fdu|Lx¿

lrq !$M e"–h}ljs k|ljlwsf nflu pko'Qm k|hfltsf] lj?jf 5gf}6 k|lqmof . ;|f]t M xj]n (Howell), !((( df 
cfwfl/t eP/ kl/dflh{t .
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;d:of !  ;txL e":vng – axfj lgoGq0f

ljlw !=!  rk/L ljlw -Turf Method)
o; ljlwdf le/fnf] /f]syfd ug{ ;fdfGotM b'jf] h:tf ;tx 9fSg] 3fF; / df6f] 
;lxtsf] rf}s'gf ldn]sf] rk/L cyf{t\ 6km{ k|of]u ul/G5  . dflyaf6 9'Ëfdf6f] 
-u]u|fg_ au]/ cfpg] ;Defjgf sd ePsf] / plrt lgsf; ePsf] 7fpFdf o:tf] ljlw 
ckgfpg' pko'Qm x'G5 ‑xfjn (Howell), !(((_ .

lrq !% M rk/Lsf] k|of]u u/]/ le/fnf] ;+/If0f ug]{ ljlw . ;fef/ S. Eberle

s]–s:tf] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf]kgf kQf nufpg] .
#=	 df6f]df /fd|/L lgsf; eP–gePsf] olsg ug]{ .
$=	 rk/L k|fKt ug]{ 7fFp / e08f/0fsf] nflu pko'Qm 7fFpsf] Joj:yf ug]{ .
%=	 nfut cg'dfg ug]{ .
^=	 rk/L k|of]u ug{' eGbf klxn] hdLgsf] ;tx ldnfpg] .
&=	 olb hdLgsf] le/fnf]kgf @% l8u|LeGbf a9L eP rk/Lsf] aLrdf 7f]Sg 

lsnfsf] Joj:yf ug]{ .

rk/L

;'/lIft lgsf;

af]6lj?jf nufOPsf] le/fnf]
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s] kmfObf x'G5 <

	 ev{/ vlgPsf] jf k'l/Psf] le/fnf] hdLgsf] ;txaf6 kfgLsf sf/0f ;txL 
df6f] aUgaf6 hf]ufpF5 .

s;/L sfd ub{5 <

	 rk/Ln] ;txL df6f] aUg /f]s]/ ;'/Iff sjrsf] sfd ub{5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 t'ngfTds ¿kdf dxËf] kb{5 .
	 hlt ;+/If0f ug]{ xf] ;|f]t If]qdf Tolt g} hUuf vfnL agfpF5 .
	 rk/L / leqL ;fdu|L aLr tfnd]n gldn]df leqleq} hdLg rs{g] jf df6f] 
aUg ;S5 .

	 ufO{j:t'sf] r/g If]qdf kl/0ft x'g] ;Defjgf /xG5 .

s]–s;/L ug]{ <

	 rk/L ljlw k|of]u ug]{ 7fFpdf olb u]u|fg -u|fe]n_ w]/} a9L 5 eg] %) ld=ld= 
hlt df6f] yKg' kb{5 .

	 le/fnf] #) l8u|LeGbf sd x'g'kb{5 / @% l8u|LeGbf a9L le/fnf] ePdf k|To]s 
rk/Lsf] aLrdf #)) ld=ld= nDjfO{ / #) ld=ld= rf}8fO{sf] sf7 jf afF;sf] lsnf 
7f]Sg' kb{5 .

	 ufO{j:t' rg{ lbg' / 3fF; sf6\g' x'Fb}g . ;do–;dodf cGo emf/kft pv]Ng' 
kb{5 .

	 k|of]u ug]{ lbg g} rk/L tof/ ug{'kb{5 / o:tf] ;Dej gePdf tof/ ul/Psf 
rk/LnfO{ lr:ofg sfod x'g]u/L 5fofFdf /fVg' kb{5 .

	 rk/L ;se/ #)) ld=ld= juf{sf/sf] x'g'kb{5 .
	 rk/L la5\ofO{ ;s]kl5 sf7sf] d'ª\u|f]n] xn'sf 9Ën] lyRg] / ;a}lt/ kg]{ u/L 
kfgL lbg'kb{5 .

	 7"nf] If]qkmndf rk/L la5\ofP/ le/fnf] ;+/If0f ug{'kg]{ ePdf 7f8f] / t];f]{ 
lgsf;sf] Joj:yf ug{'kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 b'af] ;a}eGbf pko'Qm x'G5 .

EPIC Booklet_test.indd   31 9/11/2015   4:27:53 PM



g]kfnsf ;8sx¿sf nflu ;d'bfodf cfwfl/t jftfj/0fd}qL e"–h}ljs k|ljlw32

ljlw !=@  h'6hfnL ljlw -Jute netting along with seedlings)
o; ljlwdf le/fnf] hdLgdf h'6sf] hfnL laR5\ofP/ pko'Qm af]6lj?jfsf] aLp 
5gf{n] ;txL df6f] ;+/If0f ub}{ aLpnfO{ aUgaf6 /f]s]/ /fd|/L pd|g lbG5 . :yfgLo 
:t/df pknAw jf h'6sf] 8f]/Laf6 lgld{t hfnLsf] k|of]u e/kbf]{ / ;:tf] klg 
x'G5 . cj:yf x]/]/ hfnLsf Kjfnx¿ km/s–km/s x'g;S5g\, t/ sl/j $) x $) 
ld=ld=sf]] juf{sf/ Kjfn ePsf] hfnL pko'Qm x'G5 ‑xfjn (Howell), !(((_ .

lrq !^ M h'6sf] hfnL / 3fF;sf] aLp k|of]u u/L le/fnf] /f]syfd ug]{ ljlw . ;fef/ S. Eberle

s]–s:tf] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf]kgf / nDafO{ kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
#=	 df6f]df /fd|/L lgsf; eP–gePsf] olsg ug]{ .
$=	 ;'/lIft lgsf;sf] nflu pko'Qm 7fpF klxrfg ug]{ .
%=	 nfut cg'dfg ug]{ .
^=	 plNnlvt ljlw ckgfpg' eGbf klxn] le/fnf] hdLg ;/;lt{ ldnfpg] .
&=	 alnof] sf7sf] lsnfsf] k|of]u u/L h'6hfnLnfO{ hdLgsf] ;txdf ldnfP/ 

/fVg] .

gfnf agfP/ ;'/lIft lgsf;sf] Joj:yf

$) x $) sf] Kjfn ePsf] h'6hfnL 

3fF;sf lj?jf

9'Ëf la5\ofOPsf] 7f8f] gfnf

EPIC Booklet_test.indd   32 9/11/2015   4:27:53 PM



g]kfnsf ;8sx¿sf nflu ;d'bfodf cfwfl/t jftfj/0fd}qL e"–h}ljs k|ljlw 33

sxfF pko'Qm x'G5 / s] kmfObf x'G5 <

	 blIf0f df]x8fsf] $% l8u|L eGbf a9L le/fnf]kgf ePsf] s8f / lgsf;o'Qm 
hdLgdf of] ljlw pko'Qm x'G5 . 

	 7f8f] s6fO{ ug{'kg]{ cj:yfdf hdLgnfO{ 3fF;n] 9fSg k|efjsf/L x'G5 .

s;/L sfd ub{5 <

	 aLpnfO{ aUg glbO{ /fd|/L pd|g d4t ub{5 .
	 9'Ëfdf6f] aUg /f]s]/ ;tx ;+/If0f u/L e":vnglj?4 ;'/Iff sjrsf] sfd 
ub{5 .

	 ;txL] ;"Idhnjfo'sf] cj:yfdf ;'wf/ NofpF5 .
	 7f8f] s6fg ePsf] le/fnf] hdLgdf :yfoL ¿kdf 3fF;n] 9fSg d4t ub{5 .
	 h'6 cfkm}+df h}ljs pTkfbg ePsf]n] df6f]df ljlng eP/ dnsf] ¿kdf sfd 
ub{5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 h'6 hfnLn] ;txnfO{ !–@ jif{eGbf a9L ;+/If0f gug]{ x'Fbf cGo ljlw klg 
;Fu;Fu} ckgfpg' kb{5 . pbfx/0fsf] nflu 3fF;sf] a]gf{ jf aLp nufpg] .

	 lgsf;sf] /fd|f] Joj:yf x'g g;s]sf] cj:yfdf h'6n] df6f]df lr:ofg a9fP/ 
yk ;d:of lgDTofpg ;S5 .

s]–s;/L ug]{ <

	 le/fnf] hdLgnfO{ ldnfP/ ljleGg rSnfdf ljefhg ug{'kb{5 .
	 h'6 hfnLn] ;a} ;tx 9fSg / v:g glbg cfjZostf cg';f/ sf7sf] lsnf 
7f]Sg' kb{5 .

	 dg;'g z'? x'g'eGbf s]xL klxn] 3fF;sf] aLp 5g{' kb{5 .
	 h'6 hfnLnfO{ dd{t jf /]vb]v ug{'kb}{g t/ lj?jfnfO{ a9\g lbg z'?df emf/ 
pv]Ng' / kfgL lbg'kb{5 .

	 ;txsf] kfgL Joj:yfkg ug{ 7f8f] / t];f]{ s'n];f] lgdf{0f ug{'kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 v/, s'z, aflaof], cld|;f], l;dnL, e'h]qf] k|hflt pko'Qm x'G5g\ .
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ljlw !=#  3fF;/f]k0f ljlw (Grass plantations)
o; ljlwdf sndL ul/Psf] 8fF7 jf a]gf{ le/fnf] hdLgdf 7f8f], t];f]{ jf 58\s] xf/ 
ldnfP/ /f]lkG5 . o;/L /f]lkPsf a]gf{ jf 8fF7sf h/fn] e":vng /f]syfd ug{'sf 
;fy} ;txL df6f] aUgaf6 /f]S5 / 9'Ëfdf6f]nfO{ c8\ofP/ /fV5 ‑xfjn (Howell), 
!(((_ .

lrq !& M le/fnf] /f]syfdsf nflu 3fF; /f]Kg] tLg ljlwx¿ . ;fef/ M S. Eberle.

s]–s:tf] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf]kgf / nDafO{ kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
#=	 df6f]sf] cj:yf kQf nufpg] -lgsf; eP÷gePsf]]_ .
$=	 pko'Qm lj?jf jf 3fF;sf] k|hflt / cfjZos ;+Vof lgSof}{n ug]{ .
%=	 nfut cg'dfg ug]{ .
^=	 plNnlvt ljlw ckgfpg' eGbf klxn] le/fnf] hdLg ;/;lt{ ldnfpg] .

sxfF pko'Qm x'G5 / s] kmfObf x'G5 <

	 ^% l8u|L;Ddsf] le/fnf] hdLgsf nflu pko'Qm x'G5 .
	 df6f]sf] cj:yf cg';f/ km/s ljlwaf6 lj?jf jf 3fF; /f]Kg ;lsG5  . 
pbfx/0fsf] nflu ;'Vvf df6f]df 7f8f], lgsf; /fd|f] gePsf] df6f]df t];f]{ / 
df6f]sf] cj:yf yfxf x'g g;s]df 58\s] /f]Kg ;lsG5 .

;'/lIft lgsf;

t];|f] xf/df lj?jf

7f8f] xf/df lj?jf

58\s] xf/df lj?jf
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s;/L sfd ub{5 <

	 h/f a9\g yfn];Fu} df6f]nfO{ aUgaf6 /f]Sb5 .
	 ;txnfO{ 9fS5 / ;fgfltgf 9'Ëfdf6f]nfO{ c8\ofpF5 .
	 cf]l;nf]kgf sfod /fVb5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 7f8f] le/df of] ljlw sfof{Gjog ug{ ufx|f] x'G5 .
	 lgsf; /fd|f] gePsf] df6f]df 7f8f] xf/df lj?jf /f]Kbf df6f] w:g] ;Defjgf 
a9\g ;S5 .

	 sdhf]/ df6f]df t];f]{ xf/df lj?jf jf 3fF; /f]Kbf axfj a9]/ l8n aGg ;S5 .
	 lgs} sdhf]/ df6f]df 58\s] xf/df lj?jf jf 3fF; /f]Kbf ;–;fgf l8n aGg 
;S5 .

s]–s;/L ug]{ <

	 lu§L–9'Ëf x6fP/ le/fnf] hdLg ;Dofpg' kb{5 .
	 k'l/Psf] le/fnf] ;txnfO{ vFlbnf] kfg{' kb{5 .
	 a9L le/fnf] 7fpFdf xf/b]lv xf/sf] b'/L klg km/flsnf] kfg{' kb{5 . pbfx/0fsf] 
nflu xf/sf] b'/L #) l8u|LeGbf sd le/fnf]df ! ld6/, #)–$% l8u|Ldf !–!=% 
ld6/ / $% l8u|LeGbf a9L le/fnf] cj:yfdf !=%–@ ld6/ /fVbf /fd|f] x'G5 .

	 ;fdfGotM 3fF;] lj?jfnfO{ !) ;]dL -lj?jfb]lv lj?jf_sf] b'/Ldf / cld|;f] 
h:tf] k|hfltnfO{ @)–#) ;]dLsf] b'/Ldf nufpg' kb{5 .

	 lj?jf /f]Kg] sfd dg;'g z'? x'g' s]xL cufl8 ug{'kb{5, h;n] ubf{ dg;'gsf] 
;dodf lj?jfn] h/f uf8\g / df6f] c8\sfpg ;sf];\ .

	 x/]s jiff{ kl5 lj?jfnfO{ ;txaf6 !)–!% ;]dL /fv]/ l5dNg' kb{5 .
	 anf}6] df6f]df ufOj:t'sf] dn xfNg' kb{5 .
	 z'?jflt cj:yfdf kfgL lbg'kb{5 / ufO{j:t'af6 hf]ufpg' kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 v/, s'z, aflaof], cld|;f], l;dnL, e'h]qf] k|hflt pko'Qm x'G5g\ .
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ljlw !=$  s'n];f] ljlw (Facines)
o; ljlwdf le/fnf]df tx ldnfP/ s'n];f] vg]/ To;df xfFufsf d'7\7fx¿ /fv]/ 
df6f]n] k'l/G5 eg] l8n / sfGnfdf xf/ ldnfP/ 3fF; /f]lkG5 . o;/L k'l/Psf 
d'7\7fx¿af6 lj:tf/} d'gfx¿ knfP/ af]6lj?jfsf] sfd ub{5  . o;nfO{ nfOe 
jf6lnË (live wattling) klg elgG5  . o;df lgsf;sf] cfjZostf / cj:yf x]/L 
xfFufx¿nfO{ s'n];f]df t];f]{ jf 58\s] /fVg ;lsG5 ‑xfjn (Howell), !(((_ .

lrq !* M le/fnf] /f]syfdsf nflu s'n];f] ljlw . ;fef/ M S. Eberle

s]–s:tf] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf] If]qdf :yfoL k|s[ltsf] d"n÷d'xfg jf jiff{ofddf dfq lg:sg] d"n 5 jf 

5}g kQf nufpg] .
#=	 le/fnf]kgf / nDafO{ kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
$=	 df6f]sf] cj:yf kQf nufpg] -lgsf; eP÷gePsf]]_ .
%=	 pko'Qm k|hfltsf] lj?jf lgSof}{n ug]{ .
^=	 nfut cg'dfg ug]{ .
&=	 plNnlvt ljlw ckgfpg' eGbf klxn] le/fnf] hdLg ;/;lt{ ldnfpg], v's'nf] 

9'Ëfdf6f] x6fpg] / s'n];f] vGg lrgf] nufpg] .

xfFufsf d'7\7fx¿

3fF; /f]k0f

;'/lIft lgsf;
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s] kmfObf x'G5 <

	 o;n] ljleGg k|sf/sf le/fnf]df sd nfutdf e"–Ifo hf]ufpg] 5]saf/sf] sfd 
ub{5 .

	 w]/} /]vb]v ug{' gkg]{ x'Fbf sd nfutdf sfd ;DkGg x'G5 .

s;/L sfd ub{5 <

	 le/fnf] hdLgsf] df6f]nfO{ vFlbnf] agfP/ c8\ofP/ /fV5 . o:t} 58\s] kf/]/ 
/flvPdf k|efjsf/L lgsf;sf] sfd ub{5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 5]saf/sf] ¿kdf /f]lkPsf xfFufx¿ l9nf] ;b{5 .
	 s'n];f] vGbf / hdLgsf] tof/L ubf{ yk Iflt k'Ug ;S5 .
	 $% l8u|L eGbf a9L le/fnf] hdLgsf nflu pko'Qm x'Fb}g\ .
	 le/fnf] /f]syfdsf nflu ;do nfUg] x'Fbf s]xL ;do nufP/ ;+/If0f u/] x'g] 
cj:yfdf of] ljlw pko'Qm x'G5 . cyf{t\ tTsfn e":vng lgoGq0fsf nflu of] 
ljlw ckgfpg x'Fb}g\ .

s]–s;/L ug]{ <

	 le/fnf]kgfsf] j[l4;Fu} s'n];f]sf] b'/L klg a9fpg' kb{5 . ;fdfGotM le/fnf] 
#) l8u|LeGbf sd eP a9Ldf $ ld6/sf] b'/Ldf s'n];f] vGg' kb{5 .

	 xfFuf slDtdf ! ld6/ nfdf] / @)–$) ldld df]6f] pko'Qm k|hfltsf] x'g'kb{5 .
	 tof/ xfFufnfO{ 5fFofdf jf lr;f] /fVg'kb{5 .
	 !% ;]dL ulx/f] / @) ;]dL rf}8f s'n];f] vGg] / To;df ;se/ l56f] xfFufx¿ 
/fv]/ hdLgsf] ;tx;Dd df6f]n] k'g{'kb{5 .

	 s'n];f]sf] xf/ ldn]sf] x'g'kb{5 .
	 olb le/fnf] @% l8u|LeGbf a9L ePdf lsnf 7f]s]/ alnof] agfpg' kb{5 .
	 dg;'g kl5 emf/ pv]n]/ ;fdfGo ddt{;Def/ ug{'kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 c;'/f], baba], l;dnLsf xfFufx¿ pko'Qm x'G5g\ .

EPIC Booklet_test.indd   37 9/11/2015   4:27:53 PM



g]kfnsf ;8sx¿sf nflu ;d'bfodf cfwfl/t jftfj/0fd}qL e"–h}ljs k|ljlw38

;d:of @  ulN5

ljlw @=!  t];f]{ xfFu] 5]saf/ ljlw -Life Check Dam)
o; ljlwdf xfFufnfO{ t];f]{ xf/ ldnfP/ 5]saf/ afFlwG5  . t];f{ xfFufx¿nfO{ 
c8\ofpg Psb]lv 8]9 ld6/sf] km/sdf df]6f] xfFufsf] lsnf ufl8G5 . o;n] alnof] 
5]saf/sf ;fy} aufP/ Nofpg] 9'Ëfdf6f]nfO{ c8\ofpF5 . ;doqmddf o;n] ux|fsf] 
¿k lnG5 ‑xfjn (Howell), !(((_ .

lrq !( M le/fnf] /f]syfdsf nflu t];f]{ xfFu] 5]saf/ ljlw . lrqdf b]vfOPsf] Ifltu|:t ;8s lsgf/df yk 
Iflt x'g glbg tTsfn ;+/If0f ul/g' kb{5 . ;fef/ M S. Eberle

s]–s:tf] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf] If]qdf :yfoL k|s[ltsf] d"n÷d'xfg jf jiff{ofddf dfq lg:sg] d"n 5 jf 

5}g kQf nufpg] .
#=	 le/fnf]kgf kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
$=	 df6f]sf] cj:yf kQf nufpg] -lgsf; eP÷gePsf]]_ .
%=	 pko'Qm k|hfltsf] lj?jf lgSof}{n ug]{ .
^=	 plNnlvt ljlw ckgfpg' eGbf klxn] le/fnf] hdLg ;/;lt{ ldnfpg], v's'nf] 

9'Ëfdf6f] x6fpg] / 5]saf/sf] nflu lrgf] nufpg] .

;'/lIft lgsf;

xfFu] 5]saf/

3fF; /f]lkPsf] If]q
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sxfF pko'Qm x'G5 / s] kmfObf x'G5 <

	 $% l8u|L;Ddsf] le/fnf] /f]syfd ug{ pko'Qm x'G5 .
	 sd nfutdf le/fnf] / ulN5 lgoGq0f ug{ k|efjsf/L x'G5 .
	 9'Ëfsf] t6aGw;Fu} ldnfP/ klg agfpg ;lsG5 .
	 of] k|s[lt d}qL ePsf]n] ;fgf]ltgf] xnrndf klg k|efjsf/L ¿kdf sfd ub{5 .

s;/L sfd ub{5 <

	 alnof] 5]saf/sf] ¿kdf sfd ub{5 / aufP/ NofPsf] ;fdu|LnfO{ /f]s]/ 
/fVb5 .

	 ;fdu|L /f]s]/ ulN5sf] hdLg dha't agfpFb} le/fnf]kgf sd ub{5 .
	 ;doqmddf ;–;fgf ux|fx¿ aGb} hfG5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 7"nf / lgs} ;lqmo ulN5 klx/f]df af]6lj?jfsf] 5]saf/n] dfq sfd ub}{g . 
o:tf]df alnof] ef}lts ;+/rgf ;d]t cfjZos kb{5 .

s]–s;/L ug]{ <

	 ;8s lsgf/}–lsgf/ gfnf lgdf{0f u/L ;'/lIft lgsf;sf] Joj:yf ug{'kb{5 .
	 xfFufsf] af/ afFWg' cl3 ulN5sf] b'j} tkm{sf] wf/ / ux|f ldnfpg' kb{5 .
	 le/fnf]sf] cj:yf / e":vngsf] ;3gtf cg';f/ 5]saf/sf] b'/L #–% ld6/ 
/fVg'kb{5 .

	 df]6f] / sl/j @ ld6/ nfdf xfFufx¿nfO{ !–!=% ld6/sf] km/sdf lsnfsf] 
¿kdf uf8\g' kb{5 .

	 5]saf/ agfO{;s]kl5 dflyaf6 v'§fn] lyr]/ vFlbnf] kfg{‘kb{5 .
	 jiff{sf] ;dodf jf ;f]kl5 s]xL Iflt k'u]sf] eP dd{t ug{'kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 7f8f] uf8\g M baba], kmn]bf] tyf t];f]{ /fVg M l;dnL, c;'/f], a}+; / lgufnf] 
pko'Qm x'G5 .
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ljlw @=@  jfg:klts 9'Ë]gfnf ljlw -Vegetative Stone Pitching_

o; ljlwdf dflyaf6 au]/ cfpg] ;fdu|LnfO{ 9'Ëf la5\ofPsf] s'n];f] jf gfnf 
dfkm{t Jojl:yt ub}{ ;8s lsgf/sf] gfnfdf k'¥ofP/ lgsf; lbO{G5 . s'n];f]sf] 
9'Ëfx¿sf] aLr–aLrdf lj?jf nufOG5 ‑xfjn (Howell), !(((_ .

lrq @) M le/fnf] /f]syfdsf nflu jfg:klts 9'Ë]gfnf ljlw . ;fef/ M S. Eberle

s]–s:tf] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf] If]qdf :yfoL k|s[ltsf] d"n÷d'xfg jf jiff{ofddf dfq lg:sg] d"n 5 jf 

5}g kQf nufpg] .
#=	 le/fnf]kgf kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
$=	 df6f]sf] cj:yf kQf nufpg] -lgsf; eP÷gePsf]]_ .
%=	 pko'Qm lj?jfsf] k|hflt lgSof}{n ug]{ .
^=	 plNnlvt ljlw ckgfpg' eGbf klxn] le/fnf] hdLg ;/;lt{ ldnfpg], 

cgfjZos 9'Ëfdf6f] x6fpg] / tf]lsPsf] b'/Ldf 9'ËfnfO{ 7f8f] kf/]/ la5\ofpg] . 
cfjZos b'/Ldf Wofg lbg';\ .

sxfF pko'Qm x'G5 / s] kmfObf x'G5 <

	 tTsfn ;+/If0f ug{'kg]{ $% l8u|L;Ddsf] ulx/f] ulN5df lgs} pko'Qm x'G5 .
	 sd nfutdf k|efjsf/L 9Ën] gfnf agfP/ hdLgnfO{ yk Iflt x'gaf6 
hf]ufpg ;lsG5 .

dflyNnf] If]qsf] ;'/lIft lgsf;

af]6lj?jf ;lxt 9'Ëf la5\ofOPsf] gfnf

3fF; /f]lkPsf] If]q

;'/lIft lgsf;
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	 ;txL jf nfdf] ulN5, s6fg ul/Psf] le/fnf] ;+/If0f jf t6jGwdf pkof]uL 
x'G5 .

s;/L sfd ub{5 <

	 ulN5sf] ;tx tTsfn /f]syfd ub{5 .
	 af]6lj?jfn] ;doqmddf le/fnf]nfO{ l:y/ agfpF5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 :yfgLo ¿kdf kof{Kt 9'Ëf pknAw gePsf] cj:yfdf of] ljlw ckgfpg dxËf] 
kg{ ;S5 .

	 ;'Vvf kvf{n @ ld6/;Ddsf] dfq agfpg ;lsG5 / ;f]eGbf cUnf] agfpg' 
kg]{ ePdf tf/hfnL jf l;d]G6sf] ufx|f] nufpg' kg]{ x'G5 .

s]–s;/L ug]{ <

	 l:y/ ;tx ge]l6P;Dd ulN5sf] dflyNnf] efu ;kmf ub}{ hfg'kb{5 .
	 ;dtn efunfO{ aflx/ kmsf{P/ sl/j % ;]dLsf] ;dfg b'/Ldf 9'Ëf la5\ofP/ 
vfnL efudf df6f] xfNg'kb{5 .

	 s/fxL cfsf/df 9'Ëf la5\ofpg' kb{5 .
	 d'Vo gfnfdf 3fF; / ;xfos gfnf÷s'n];f]df a'6\ofg 3fF; nufpg' /fd|f] x'G5 . 
o;df ?v k|hfltsf] lj?jf nufpg' x'Fb}g\ .

	 jiff{t\sf] ;dodf 7"nf] e]n cfP/ 9'Ëfdf6f] aufpg ;S5, To;sf] ;dodf g} 
dd{t ug{'kb{5 .

	 ;8s lsgf/sf] gfnfsf] lgoldt /]vb]v / dd{t ug{'kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 v/, s'z, aflaof], cld|;f], e'h]qf], lgufnf] pko'Qm x'G5 .
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;d:of #  ;txL e":vng

ljlw #=!  7f8f] xfFu] 5]saf/ ljlw -Palisades_

o; ljlwdf sfl6Psf xfFufnfO{ e":vng ePsf] 7fpFdf afSnf] u/L xf/ ldnfP/ 
/f]lkG5  . o;n] dflyaf6 au]/ cfpg] 9'Ëfdf6f]nfO{ tn aUgaf6 /f]Sg alnof] 
5]saf/sf] sfd ub{5  . eljiodf ;fgf] ux|f agfpFb} le/fnf] hdLgnfO{ l:y/ 
agfpF5 . olb lgsf;sf] ;d:of ePdf xfFufnfO{ cln 58\s] /f]Kg ;lsG5 ‑xfjn 
(Howell), !(((_ .

lrq @! M le/fnf] /f]syfdsf nflu 7f8f] xfFu] 5]saf/ ljlw . lrqdf b]vfOPsf] Ifltu|:t ;8s lsgf/ yk 
Iflt x'g glbg tTsfn ;+/If0f ul/g' kb{5 . ;fef/ M S. Eberle

s]–s:tf] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf] If]qdf :yfoL k|s[ltsf] d"n÷d'xfg jf jiff{ofddf dfq lg:sg] d"n 5 jf 

5}g kQf nufpg] .
#=	 le/fnf]kgf kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
$=	 df6f]sf] cj:yf kQf nufpg] -lgsf; eP÷gePsf]]_ .
%=	 pko'Qm lj?jfsf] k|hflt lgSof}{n ug]{ .
^=	 plNnlvt ljlw ckgfpg' eGbf klxn] le/fnf] hdLg ;/;lt{ ldnfpg], v's'nf] 

9'Ëfdf6f] x6fpg] / 5]saf/sf] nflu lrgf] nufpg] .

7f8f] xfFu] 5]saf/

;'/lIft lgsf;

3fF; /f]lkPsf] If]q
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sxfF pko'Qm x'G5 / s] kmfObf x'G5 <

	 km/flsnf] / ^) l8u|L;Ddsf] le/fnf]df sd nfut / yf]/} ;dodf k|efjsf/L 
9Ën] sfd ub{5 .

	 sd vlgvf];|L u/] k'Ug] x'Fbf ljz]ifu/L 7f8f] klx/f] / le/fnf] ;+/If0fdf 
k|efjsf/L x'G5 .

s;/L sfd ub{5 <

	 58\s] kf/L xfFuf /f]k]/ lgsf;sf] ;d]t Joj:yfkg ug{ ;lsG5 .
	 d'VotM le/fnf]nfO{ l:y/ agfP/ ;txsf] ;'/Iff ub{5 .
	 xfFufx¿n] alnof] 5]saf/sf] sfd ub{5 / bL3{sfndf ;–;fgf] ux|f aG5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 bL3{sfnLg ljsNk ePtf klg txut xfFu] 5]saf/ h:tf] alnof] eg] x'Fb}g .

s]–s;/L ug]{ <

	 plNnlvt ljlw ckgfpg' eGbf klxn] le/fnf] hdLg ;/;lt{ ldnfpg' / 
cgfjZos 9'Ëfdf6f] x6fpg' kb{5 .

	 pko'Qm k|hfltsf] ^–!* dlxgfsf] la?jfsf] xfFuf k|of]u ug{'kb{5 .
	 @–$ ;]dL df]6f] / #)–#% ;]dL nfdf] xfFufnfO{ afSnf] u/L y'Kkf]nfO{ dfly 
kmsf{P/ /f]Kg' kb{5 .

	 #) l8u|LeGbf sd le/fnf] ePsf] cj:yfdf ! ld6/sf] b'/Ldf / #) l8u|LeGbf 
a9L ePdf !=%–@ ld6/sf] km/sdf 5]saf/ agfpg' kb{5 .

	 /f]Kg] xfFuf ;f]xL lbg tof/ ug{'kb{5 . o:tf] ;Dej gePsf] cj:yfdf sfl6Psf] 
xfFuf lr;f] x'g]u/L /fVg'kb{5 .

	 cln 7"nf] / ulx/f] vfN8f]df xfFufsf] b'O{ltxfO{ efu uf8]/ /f]Kg' kb{5 .
	 xfFufsf] Pp6f cfFVnf jf hdLgaf6 !) ;]dL dfq dfly /xg] u/L /f]Kg' kb{5 . 
t/ le/f]nf]kgf x]/L slt cUnf] efu hdLg aflx/ /fVg] eGg] lgwf{/0f ug{'kb{5 . 
o:tf] hdLg aflx/ /xg] efun] df6f]nfO{ c8\ofP/ /fVg'sf ;fy} gofF d'gf 
knfpg / 9'Ëfdf6f] /f]Sg dbt ub{5 .

	 z'?jflt cj:yfdf jiff{t\sf] ;dodf / jiff{ ;lsP kl5 dd{t ug{'kg]{ x'G5 .
	 ;8s lsgf/sf] lgsf;nfO{ Jojl:yt ug{'kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 c;'/f], cld|;f], l;dnL, e'h]qf], lgufnf], a}+;, baba], afF; pko'Qm x'G5 .

EPIC Booklet_test.indd   43 9/11/2015   4:27:54 PM



g]kfnsf ;8sx¿sf nflu ;d'bfodf cfwfl/t jftfj/0fd}qL e"–h}ljs k|ljlw44

ljlw #=@  txut xfFu] 5]saf/ ljlw -Brush Layering_

o; ljlwdf le/fnf] hdLgdf t];f]{ nfOgdf ;fgf] ux|f h:tf] vg]/ To;df sfl6Psf 
xfFufnfO{ xf/ ldnfP/ /f]lkG5 . of] ljlw $% l8u|LeGbf sd le/fnf] / /fd|f] lgsf; 
ePsf] 7fpFdf dfq ckgfpg ;lsG5 . dflyaf6 9'Ëfdf6f] v:g], le/fnf] k'g{'kg]{ tyf 
s]xL cUnf] / nfdf] le/fnf] hdLgdf of] k|ljlw k|efjsf/L b]lvPsf] 5 . o;n] 
9'Ëfdf6f]nfO{ tnlt/ aUg /f]s]/ le/fnf] hdLgdf vf]N;f jf ulN5 aGgaf6 /f]Sb} 
e"–Ifo /f]syfd ub{5 ‑xfjn (Howell), !(((_ .

lrq @@ M le/fnf] /f]syfdsf nflu txut xfFu]] 5]saf/ ljlw . ;fef/ S. Eberle

s]–s:tf] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf] If]qdf :yfoL k|s[ltsf] d"n÷d'xfg jf jiff{ofddf dfq lg:sg] d"n 5 jf 

5}g kQf nufpg] .
#=	 le/fnf]kgf kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
$=	 df6f]sf] cj:yf kQf nufpg] -lgsf; eP÷gePsf]]_ .
%=	 pko'Qm lj?jfsf] k|hflt lgSof}{n ug]{ .
^=	 plNnlvt ljlw ckgfpg' eGbf klxn] le/fnf] hdLg ;/;lt{ ldnfpg], v's'nf] 

9'Ëfdf6f] x6fpg] / t];f]{ vGg] nfOgdf lrgf] nufpg] .

s] kmfObf x'G5 <

	 sd nfutdf 9'Ëfdf6f] alu/xg] le/fnf] hdLg /f]syfdsf] bLuf] cfwf/ k|bfg 
ub{5 .

txut xfFu] 5]saf/

;'/lIft lgsf;

alnof] 5]saf/åf/f 
hu ;+/If0f
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s;/L sfd ub{5 <

	 dflyaf6 aUg] 9'Ëfdf6f]nfO{ c8\ofP/ /fVb} sdhf]/ le/fnf] hdLgnfO{ l:y/ 
agfpF5 / ;txsf] ;'/Iff ub{5 .

	 cln 58\s] kf/]/ xfFuf /f]lkPsf] cj:yfdf lgsf; Joj:yfkgdf ;d]t d4t 
ub{5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 vlgvf];|L ubf{ le/fnf] hdLgnfO{ emg\ cl:y/ agfpg ;S5 .
	 /fd|f] lgsf; gePsf] 7fpFdf Tolt k|efjsf/L x'Fb}g\ .

s]–s;/L ug]{ <

	 pko'Qm k|hfltsf] ^–!* dlxgfsf] af]6la?jfsf] @–$ ;]dL df]6f] / $)–^) ;]dL 
nfdf] xfFufnfO{ sfGnfdf xf/ ldnfP/ -lrqdf b]vfP cg';f/_ /f]Kg' kb{5 . 
lgsf;sf] Joj:yf ug{'kg]{ eP cln 58\s] kf/]/ /f]Kg' kb{5 .

	 /f]Kg] xfFuf ;f]xL lbg tof/ ug{'kb{5 . o:tf] ;Dej gePsf] cj:yfdf sfl6Psf] 
xfFuf lr;f]df cf]l;nf] x'g]u/L /fVg'kb{5 .

	 ;fdfGotM Ps nfOgaf6 csf]{ nfOgsf] b'/L ! ld6/ / xfFufsf] b'/L % ;]dL 
/fVg'kb{5 .

	 le/fnf] hdLgnfO{ sl/j $)–%) ;]dL rf}8f @) l8u|L hlt leq sf]N6] kf/L 
;fgf] ux|f h:tf] agfpg' kb{5 .

	 xfFufx¿ le/fnf] hdLgsf] tNnf] efuaf6 /f]Kg' z'? ug{'kb{5 . o;/L /f]k]/ 
tof/ ul/Psf] ;–;fgf ux|fdf % ;]dL hlt klxn] vlgPsf] df6f]n] k'g{'kb{5 .

	 tnlt/ vf]nf eP clgjfo{ ¿kdf 5]saf/ agfP/ ;+/If0f ug{'kb{5 .
	 z'?jflt cj:yfdf jiff{t\sf] ;dodf ;fdfGo dd{t ug{'kg]{ x'g;S5 .
	 ufO{j:t'af6 arfpg' kb{5 .
	 ;8s lsgf/df eP /fd|f] lgsf;sf] Joj:yf ug{'kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 c;'/f], l;dnL, e'h]qf], a}+;, kmn]bf] pko'Qm x'G5 .
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ljlw #=#  af]6lj?jf ;lxtsf] tf/hfnL -Gabion wall combine with 
vegetation_

o; ljlwdf agfOg] 9'Ëf el/Psf] tf/hfnLsf] 6]jf kvf{ndf alnof], nrsbf/ / 
;xh lgsf;sf] ljz]iftf /x]sf] x'G5 . cfjZostf cg';f/ a9Ldf !) ld6/;Dd 
cUnf] tf/hfnLsf] 6]jf kvf{n nufpg ;lsG5 . le/fnf] hdLgdf af]6lj?jf / 
tNnf] efudf tf/hfnL nufP/ ;+/If0f ubf{ z'?jflt cj:yfdf tf/hfnLn] 
af]6lj?jfnfO{ aUg glbP/ ;+/If0f lbG5 . tf/hfnL lau|g yfNg] ;dodf lj?jf 
x's]{;Fu} hdLgnfO{ yk l:y/tf lbG5 ‑xfjn (Howell), !(((_ .

lrq @# M le/fnf] /f]syfdsf nflu af]6lj?jf ;lxtsf] tf/hfnL 6]jf–kvf{n -Uofljg jfn_ ljlw . ;fef/ M S. 
Eberle

s]–s] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf] If]qdf :yfoL k|s[ltsf] d"n÷d'xfg jf jiff{ofddf dfq lg:sg] d"n 5 jf 

5}g kQf nufpg] .
#=	 le/fnf]kgf kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
$=	 df6f]sf] cj:yf kQf nufpg] -lgsf; eP÷gePsf]]_ .
%=	 cfjZos tf/hfnLsf] ;+Vof cg'dfg ug]{ .
^=	 le/fnf] hdLg ;/;lt{ ldnfpg], cgfjZos 9'Ëfdf6f] x6fpg] / alnof] hu 

tof/ ug]{ .

tf/hfnL kvf{n
lu6L9'Fuf 
-u|fe]n_n] 
el/Psf] efu

af]6lj?jfn] 9flsPsf] le/fnf]

;'/lIft lgsf;
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sxfF pko'Qm x'G5 / s] kmfObf x'G5 <

	 vf]nfgfnf / kfgLsf] k|efj ePsf] 7fpFdf 7"nf–7"nf e"–Ifo /f]Sg k|efjsf/L 
x'G5 .

	 s+lqm6 kvf{n eGbf sd nfutdf lgdf{0f ;DkGg x'G5 .
	 c¿ k|ljlwn] /f]Sg g;s]sf] le/fnf] hdLgnfO{ klg o;n] /f]Sg ;S5 .

s;/L sfd ub{5 <

	 9'Ëfdf6f]nfO{ /f]s]/ /fVb5 .
	 af]6lj?jf x's]{;Fu} le/fnf] hdLgnfO{ yk l:y/ agfpF5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 :yfgLo ¿kdf kof{Kt 9'Ëf pknAw gePdf of] ljlw cln dxËf] kg{ ;S5 .
	 bIf hgzlQmsf] cfjZostf kb{5 .

s]–s;/L ug]{ <

	 le/fnf]kgf / hdLgsf] leqL ;txsf] af/]df k"0f{ hfgsf/L lng'kb{5 .
	 e"–Ifosf] k|s[lt, nDafO{, prfO, z'? ePsf] ldlt / sf/0f, dg;'g / lgsf;sf] 
Joj:yfsf] hfgsf/L lng'kb{5 .

	 ;fdfGotM klx/f]sf] prfOn] tf/hfnLsf] rf}8fO lgwf{/0f ub{5 . pbfx/0fsf] 
nflu tf/hfnLsf] rf}8fO Ö )=$ b]lv )=^ x klx/f]sf] prfO cyf{t\ tf/hfnLsf] 
rf}8fO klx/f]sf] prfOsf] $) b]lv ^) k|ltzt x'g'kb{5 .

	 le/fnf]kgfsf] cfwf/df ;xof]uL ;+/rgfx¿ klg agfpg' pko'Qm x'G5  . 
pbfx/0fsf] nflu nfdf] klx/f]df ;fF3'/f] lgsf; x'Fb} 9'Ëfdf6f] au]sf] cj:yfdf 
Uofljg r]s 8\ofd agfpg ;lsG5 .

	 ;a}eGbf d'gLsf] husf] ¿kdf tof/ ul/g] tf/hfnL sl/j !) k|ltzt leq 
9Ns]sf] x'g'kb{5, h;n] ubf{ aflx/L efu le/fnf] tkm{ !) k|ltzt 9lNsof];\ .

	 tf/hfnLsf aS;x¿ /fd|f];Fu afFWg'kb{5 .
	 tf/hfnLsf] le/fnf] tkm{sf] vfnL efudf ;txsf] kfgL ;xh} aUg ;Sg] u/L 
lu§L÷afn'jfn] eg{‘kb{5 .

	 ;xof]uL r]s 8\ofd ;lxtsf] tf/hfnL nufpFbf b'O{ r]s 8\ofdsf] aLrdf 9'Ëf 
la5\ofP/ To;df af]6lj?jf nufpg ;lsG5 .

	 le/fnf] If]qnfO{ cem l:y/ agfpg xfFuf ;g]{ k|hfltsf af]6lj?jf jf cUnf 
3fF; nufpg' /fd|f] x'G5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 v/, s'z, aflaof], cld|;f], e'h]qf], a}+;, l;dnL, lgufnf], baba], kmn]bf] 
pko'Qm x'G5 .
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ljlw #=$  af]6lj?jf ;lxtsf] 9'Ë] 6]jf–kvf{n -Dry stone wall combine 
with vegetation_

9'Ëfsf] 6]jf–kvf{nn] sd nfutdf le/fnf] hdLg / ;8s lsgf/ ;+/If0f ub{5 . 
cfjZostf cg';f/ @ ld6/;Dd cUnf] 6]jf–kvf{n -l/6]lgË jfn_ lgdf{0f u/L 
cl:y/ jf sdhf]/ hdLg, klx/f] lgoGq0f ug{ ;lsG5 . vf]nfgfnfdf 5]safFwsf] 
¿kdf klg 9'Ë] 6]jf–kvf{n agfpg ;lsG5 . 6]jf–kvf{n ;Fu} af]6lj?jf nufpFbf 
bL3{sfndf ;txL df6f] aUg /f]S5 .

lrq @$ M le/fnf] /f]syfdsf nflu af]6lj?jf ;lxtsf] 9'Ë] 6]jf–kvf{n -Uofljg jfn_ ljlw . ;fef/ M S. 
Eberle

s]–s] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf] If]qdf :yfoL k|s[ltsf] d"n÷d'xfg jf jiff{ofddf dfq lg:sg] d"n 5 jf 

5}g kQf nufpg] .
#=	 le/fnf]kgf kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
$=	 df6f]sf] cj:yf kQf nufpg] -lgsf; eP÷gePsf]]_ .
%=	 cg'dflgt af]6lj?jf / 9'Ëfsf] kl/0ffd lgwf{/0f ug]{ .
^=	 le/fnf] hdLg ;/;lt{ ldnfpg], cgfjZos 9'Ëfdf6f] x6fpg] / alnof] hu 

tof/ ug]{ .

;'Vvf 9'Ëfsf] kvf{n

;'/lIft 
lgsf;

j[Iff/f]k0f If]q

af]6lj?jfn] 9flsPsf] le/fnf]
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sxfF pko'Qm x'G5 / s] kmfObf x'G5 <

	 tf/hfnLsf] 6]jf–kvf{n eGbf sd nfutdf ;txL e":vng /f]syfd ub{5 . 
	 ulN5 lgoGq0f ug{ k|efjsf/L x'G5 .
	 c¿ k|ljlwn] /f]Sg g;s]sf] le/fnf] hdLgnfO{ klg o;n] /f]Sg ;S5 .

s;/L sfd ub{5 <

	 9'Ëfdf6f]nfO{ /f]s]/ /fVb5 / kfgLaf6 x'g] IfltnfO{ sd ub{5 .
	 af]6lj?jf x's]{;Fu} le/fnf] hdLgnfO{ yk l:y/ agfpF5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 :yfgLo ¿kdf kof{Kt 9'Ëf pknAw gePsf] cj:yfdf of] ljlw cln dxËf] kg{ 
;S5 .

	 ulx/f] / km/flsnf] ulN5sf nflu pko'Qm x'Fb}g\ .

s]–s;/L ug]{ <

	 le/fnf]kgf / hdLgsf] leqL ;txsf] af/]df k"0f{ hfgsf/L lng'kb{5 .
	 e"–Ifosf] k|s[lt, nDafO{, prfO, z'? ePsf] ldlt / sf/0f, dg;'gL jiff{ / 
lgsf;sf] Joj:yfsf] hfgsf/L lng'kb{5 .

	 ;fdfGotM klx/f]sf] prfOn] kvf{nsf] rf}8f lgwf{/0f ub{5 . pbfx/0fsf] nflu 
kvf{nsf] rf}8fO Ö )=^ b]lv )=&% x klx/f]sf] prfO cyf{t\ kvf{nsf] rf}8fO 
klx/f]sf] prfOsf] ^) b]lv &% k|ltzt x'g'kb{5 .

	 le/fnf]kgfsf] cfwf/df ;xof]uL ;+/rgfx¿ -r]s 8\ofd_ klg agfpg' pko'Qm 
x'G5 . pbfx/0fsf] nflu nfdf] klx/f]df ;fFw'/f] lgsf; x'Fb} 9'Ëfdf6f] au]sf] 
cj:yfdf ;'Vvf 9'Ëfsf] 5]safFw agfpg ;lsG5 .

	 ;a}eGbf d'gLsf] husf] ¿kdf tof/ ul/g] 9'Ëfsf] kvf{n sl/j !) k|ltzt 
leq 9Ns]sf] x'g'kb{5, h;n] ubf{ aflx/L efu le/fnf] tkm{ !) k|ltzt 
9lNsof];\ .

	 le/fnf] tkm{sf] vfnL efudf ;txsf] kfgL ;xh} aUg ;Sg] u/L lu§L÷afn'jfn] 
eg{'kb{5 .

	 kvf{n ;Fu;Fu} r]s 8\ofd klg agfpFbf b'O{ r]s 8\ofdsf] aLrdf 9'Ëf 
la5\ofP/ lj?jf nufpg' kb{5 .

	 yk dha't agfpg xfFuf sf6]/ jf cUnf 3fF; nufpg' /fd|f] x'G5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 v/, s'z, aflaof], cld|;f], e'h]qf], a}+;, kmn]bf], l;dnL pko'Qm x'G5 .
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;d:of $  ;8s lgdf{0faf6 kfgLsf] lgsf;df k|efj

ljlw $=!  ef6f ljlw -Live check dams combine with vegetation and 
boulders_

e"–Ifon] ubf{ ljgf; ePsf] hnfwf/, klx/f], ;d:ofu|:t ;8s / ;8s lsgf/df 
hDdf eO{ aUg] enn] 9'Ëfdf6f] tnlt/ aufpFbf le/fnf] kfvf]df ulN5 aGb5 . 
o;/L aGg] ulN5 a9\b} hfFbf dflyaf6 aufP/ NofPsf] u]u|fgn] kfgLsf] ;|f]t / 
u'0f:t/nfO{ gsf/fTds k|efj kfb5{ . o:tf] :yfgx¿df s]xL ef}lts k"jf{wf/ 
;lxtsf] ;fdfGo e"–h}ljs k|ljlw ckgfP/ plNnlvt ;d:ofx¿ ;dfwfg ug{ 
;lsG5 . ulN5 jf e":vngnfO{ 5]saf/ agfP/ af]6lj?jf nufpFbf hdLg dha't 
eO{ Iflt sd x'G5 . ulN5 jf e":vng ;txL / sd le/fnf] ePsf] cj:yfdf 
af]6lj?jf ;lxtsf] ;'Vvf 9'Ëfsf] kvf{n klg plts} k|efjsf/L x'g;S5 -lrq 
@%_ ‑xfjn (Howell), !(((_ .

lrq @% M le/fnf] /f]syfdsf nflu ef6f ljlw . ;fef/ M S. Eberle

s]–s] tof/L ug]{ <

!=	 gfnfsf] cj:yf / ;'/lIft lgsf; lbg] 7fpF klxrfg ug]{ .
@=	 le/fnf] If]qdf :yfoL k|s[ltsf] d"n÷d'xfg jf jiff{ofddf dfq lg:sg] d"n 5 jf 

5}g kQf nufpg] .
#=	 le/fnf]kgf kQf nufpg] -cfjZos sf]0f / nDafO{ x]g{';\_ .
$=	 df6f]sf] cj:yf kQf nufpg] -lgsf; eP÷gePsf]]_ .

ef6f 5]saf/

af]6lj?jfn] 9flsPsf] le/fnf]
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%=	 ;'/lIft lgsf;sf] Joj:yf ug]{ .
^=	 le/fnf] hdLg ;/;lt{ ldnfpg], cgfjZos 9'Ëfdf6f] x6fpg] / r]s 8\ofdsf] 

nflu lrgf] nufpg] .

s] kmfObf x'G5 <

	 sd nfut / yf]/} ;dodf tTsfn e":vng /f]syfd ub{5 .
	 bIf sfdbf/sf] cfjZos kb}{g / /}yfg] af]6lj?jf nufP x'G5 .

s;/L sfd ub{5 <

	 9'Ëfdf6f]nfO{ /f]s]/ /fVb5, ;txL axfjnfO{ cfjZos lgsf; lbG5 / le/fnf] 
hdLgnfO{ l:y/ agfpF5 .

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 af]6lj?jfaf6 aGg] 5]saf/ cfjZos eGbf a9L nrsbf/ x'Fbf ulx/f] / 
km/flsnf] ulN5sf nflu pko'Qm x'Fb}g\ .

	 d"n jf ;txL kfgLsf] ;|f]t ePsf] 7fpFdf k|efjsf/L x'Fb}g\ .

s]–s;/L ug]{ <

	 le/fnf]kgf #) l8u|LeGbf sd / klx/f]÷ulN5 @ ld6/eGbf sd rf}8f÷ulx/f] 
x'g'kb{5 .

	 5]saf/sf] b'/L #–$ ld6/ sfod ug{'kb{5 .
	 #–% ;]dL df]6f xfFufx¿nfO{ cfwf ld6/sf] km/sdf 7f8f] kf/]/ uf8\g' kb{5 .
	 lsnfx¿sf] aLrdf kg]{ u/L !) ;]dL ulx/f] vf8n vg]/ ;fgf xfFufx¿nfO{ 
6'Kkf] dfly kmsf{P/ /f]Kg] .

	 af/nfO{ alnof] agfpg !=%–@ ld6/ nfdf xfFufx¿nfO{ t];f]{ ldnfP/ afFWg] .
	 %) ;]dL hlt cUnf] 5]saf/ agfpg] / t];f]{ /flvPsf xfFufx¿nfO{ klx/f]sf] 
b'O{lt/sf leQfdf aflnof] u/L c8\sfpg] .

	 le/fnf] If]qdf ;xh} 9'Ëf pknAw ePdf xfFufsf] ;§f 9'Ëfsf] 6]jf kvf{n 
nufpg klg ;lsG5 .

	 le/fnf] jf ulN5sf] lsgf/df j[Iff/f]k0f ug{'kb{5 .
	 jiff{t\ / To;kl5sf] ;dodf lgoldt /]vb]v ug{'kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 v/, s'z, aflaof], cld|;f], lgufnf], a}+;, l;dnL, baba] pko'Qm x'G5 .
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;d:of %  gbL lsgf/ ;+/If0f

ljlw %=!  afF; lsnf ljlw -Sand bags, bamboo vans & vegetation_

o; ljlwdf glb lsgf/sf] tNnf] efudf 8]9b]lv b'O{ ld6/ nfdf] afF;sf 
lsnfx?nfO{ Ps ld6/sf] cGt/df Pp6f lsnf leQfdf csf]{ glbsf] lsgf/df nx/} 
uf8]/ tf/n] alnof] u/L afFw]/ 5]saf/ tof/ ul/G5 . vf]nfsf] rf}8fOsf] cfwf/df 
afF;sf] lsnfsf] nfO{g lgwf{/0f ul/G5 . o;/L afF;sf] af/ tof/ ePkl5 afn'jf jf 
df6f] el/Psf] af]/fx? tx–txdf tnb]lv dfly;Dd ldnfP/ /flvG5 / af]/fx?sf] 
aLrdf pko'Qm k|hfltsf la?jf nufOG5 -lrq @^_ ‑xfjn (Howell), !(((_ . 

t/fO{ If]qsf ;dy/ gbL lsgf/ ;+/If0fsf] nflu of] k|ljlw ;a}eGbf ;/n / sd 
vlr{nf] x'G5 . o:t} leqL dw];sf pkTosf hxfF crfgs af9L cfpF5 t/ af9L 
lgoGq0f ug{ tf/hfnL eg{ 9'Ëf ;d]t kfO{b}g, o:tf] If]qdf afn'jf el/Psf] af]/f, 
afF;sf lsnf / tf/ k|of]u u/L s6fg /f]syfd ug{ ;lsG5 .

lrq @^ M afF; / afn'jfsf] af]/f k|of]u u/L gbL lsgf/ ;+/If0f ljlw . ;fef/ M S. Eberle

s]–s] tof/L ug]{ <

!=	 gbLsf] axfjsf] k|s[lt kQf nufpg] .
@=	 af9Lsf] pRr ljGb' / kfgLsf] dfqf kQf nufpg] .
#=	 gbL lsgf/sf] ulx/fO{ / le/fnf]kgf kQf nufpg] .
$=	 gbL lsgf/df df6f]sf] cj:yf kQf nufpg] -anf}6], 9'FUofg, cflb_ .

af]6lj?jfn] 9flsPsf] le/fnf]

3fF; /f]lkPsf] If]q;'/lIft lgsf;

afF;sf] lsnf

afn'jf el/Psf] af]/f

gbL

Ans÷9'Ëf

gbL
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%=	 cfjZos ;fdu|L ljz]ifu/L afF; / ltgsf] pknAwtf kQf nufpg] .
^=	 olb gbL lsgf/ w]/} 7f8f] ePdf le/fnf]kgf a9Ldf &% l8u|L x'g] u/L ldnfpg] 

/ afF;sf] lsnf uf8\g]] .

s] kmfObf x'G5 <

	 sd nfut / yf]/} ;dodf tTsfn s6fg /f]syfd ub{5 .
	 :yfgLo ;fdu|L / ;Lk eP k'U5 .
	 ;fdfGotM gfua]nL cfsf/df aUg] gbLdf pko'Qm x'G5 .

s;/L sfd ub{5 <

	 gbL lsgf/ s6fg /f]Sb} lu§Lafn'jf y]u|fpF5 . 

s]–s:tf afwf÷cK7\of/f cfOkg{ ;S5 <

	 gbLsf] pTklQ / af9Lsf] dfqf ;DaGwL lj:t[t hfgsf/L cfjZos kb{5 . h'g 
k|fKt ug{ ufx|f] x'G5 .

	 a9L 7f8f] wf/ ePsf gbLsf nflu pko'Qm x'Fb}g\ .

s]–s;/L ug]{ <

	 gbL lsgf/df a9Ldf &% l8u|Lsf] le/fnf]kg sfod ug{ leQfnfO{ tf5\g' kb{5 .
	 gbL lsgf/sf] !–@ ld6/df slDtdf tLg txdf afF;sf] lsNnf uf8\g' kb{5 . 
sf7sf] d'ª\u|f]n] 7f]Sb} Pp6f lsnf kfgLdf c¿ lsnf leQfdf uf8]/ tf/n] 
sl;nf] u/L afFWg' kb{5 .

	 afF;sf lsnfx¿sf] aLrdf lrqdf b]vfP h;/L afn'jfsf] af]/f /fVg' kb{5 .
	 w]/} s6fg ePsf] cj:yfdf gbLsf] lkFwb]lv hdLgsf] ;fdfGo cj:yf;Dd 
afn'jfsf] af]/fnfO{ leq–aflx/ u/]/ rfª nufpg' kb{5 . 9'Ëf pknAw ePdf 
9'Ëfsf] kvf{n agfP/ ;'/Iff lbg ;lsG5 .

	 slt b'/Ldf afF;sf] lsnf uf8\g] / afn'jf el/Psf] af]/f slt /fVg] eGg] 
gbLsf] axfj / rf}8fOdf lge{/ ub{5 .

	 afn'jfsf] af]/f / lsgf/sf] dflyNnf] efudf nfdf] h/f ePsf] l56f] pd|g] 3fF; 
nufpg' /fd|f] x'G5 .

	 3fF;nfO{ ufO{j:t'sf] r/gaf6 hf]ufpg' kb{5 / lgoldt /]vb]v ug{'kb{5 .

s'g k|hfltsf] 3fF;lj?jf /f]Kg] <

	 v/, s'z, sfF;, cld|;f], l;dnL, e'h]qf], a}+;, e]l6e/ pko'Qm x'G5 .
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^lgisif{

5f]6f cjlwdf x'g] d';nwf/] jiff{ / dfgjLo lqmofsnfkn] af9L–klx/f]sf 36gfx¿ 
a9\b} uPsf] kfOPsf] 5 . o; k|lqmofnfO{ hnjfo' kl/jt{gn] cem a9L k|efj kf/]sf] 
x'Fbf o:tf k|efjx¿af6 aRg :yfgLo :t/df Ifdtfsf] ljsf; ul/g' kb{5 . u[x 
dGqfnosf cg';f/ g]kfnsf kxf8L If]qsf afl;Gbfsf] nflu ;fgf–7"nf af9L–klx/f] 
csfn d[To'sf] d'Vo sf/0f x'+b} cfPsf] 5 eg] u|fdL0f If]qsf] ljsf;df o:tf 
k|sf]kn] cem r'gf}lt yk]sf] 5 . :yfgLo ;d'bfo / :yfgLo lgsfox¿af6 lgdf{0f 
x'g] u|fdL0f ;8sx¿ u|fdL0f afl;Gbfsf] hLjg:t/ ;'wf/sf nflu cTofjZos 
/0fgLlts sfo{sf ¿kdf cufl8 a9fOPsf 5g\, t/ w]/}h;f] ;8sx¿n] v]taf/L, 
kfgLsf] lgsf;, kfgLsf] u'0f:t/ / hnljB'tsf afFwx¿df gsf/fTds c;/ 
k'¥ofO/x]sf] cWoogx?af6 b]lvPsf] 5  . cfly{s ¿kdf k|efjsf/L / :yfgLo 
xfjfkfgL cg's'nsf] e"–h}ljs k|ljlw ckgfP/ tL u|fdL0f ;8sdf eO{/x]sf e":vng 
/ klx/f]nfO{ pNn]Vo dfqfdf Go"gLs/0f ug{ ;lsg] ePtfklg ;8s lgdf{0f sfo{sf] 
cleGg lx:;fsf] ¿kdf e"–h}ljs k|ljlwnfO{ ;dflxt eg] ul/Psf] 5}g\  . clxn] 
agfO{Psf u|fdL0f ;8sx¿ df6f] sf6\g] / k'g]{ c:yfoL ljlwaf6 agfOPsf 5g\, 
h;n] ubf{ a;]{gL jiff{t\ kl5 7"nf] wg/fzL vr]{/ dd{t;Def/ ug{' kl//x]sf] 5 . 
To;}n] ;a}eGbf klxn] ;8ssf ;/f]sf/jfnfx¿sf] ;f]r kl/jt{g eP/ bLuf] ;8s 
lgdf{0ftkm{ pGd'v x'g' cfjZos 5, cyf{t\ u|fdL0f ;8s lgdf{0f ubf{ cfjZostf 
cg';f/ sf6\g' / k'g{'sf ;fy} pko'Qm lgsf;sf] Joj:yf / pko'Qm k|hfltsf] 
af]6lj?jf /f]Kg' kb{5 . o:tf] k|s[lt d}qL k|ljlwnfO{ g} …jftfj/0fd}qL ;8sÚ jf  
…h}ljs ;8sÚ elgG5  . …jftfj/0fd}qL ;8sÚ lgdf{0f ubf{ s]xL nfdf] cjlw / 
z'?jftdf nfut a9L b]lvP klg bL3{sfndf ;:tf], k|efjsf/L / ;d'bfosf] nflu 
;'/lIft /xG5 . o; lgb]{lzsfn] u|fdL0f ;8s lgdf{0f ;DaGwL ;f]rdf kl/jt{g 
Nofpg / Jojxfl/s 1fg xfl;n ug{ d4t k'¥ofof] xf]nf eGg] xfdLn] cfzf u/]sf 
5f}+ .
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cg';"rL !  ;8s lsgf/ e":vng tYo ljZn]if0f ljlw

:yfgLo e"–agf}6sf] cfwf/df pko'Qm e"–h}ljs k|ljlwx¿ M plNnlvt k|ljlw 
ckgfpg' cufl8 klxn] :ynut cWoog ug{'xf];\ / dfly lbO{Psf] ;dfwfgsf 
pkfox?sf] klxrfgnfO{ Wofg lbg'xf];\ ‑xfjn, !(((_ .

le/fnf]kgf le/fnf] 
hdLgsf] 
nDjfO{

;fdu|Lsf] 
lgsf;

cf]l;nf]kg k|ljlwx¿

$% l8u|L 
eGbf sd

!% ld= 
eGbf sd

/fd|f]
lr;f] 58\s] xf/df 3fF; /f]Kg]

;'Vvf t];f]{ xf/df 3fF; /f]Kg]

g/fd|f]
lr;f]

!= sfGnfdf 3fF; nufpg], 9'Ë]gfnf agfP/ lj?jf 
nufpg], jf

@= kf6fdf 3fF; nufpg], 9'Ë]gfnf agfP/ lj?jf nufpg]

;'Vvf 58\s] xf/df 3fF; /f]Kg]

!% ld= 
eGbf a9L

/fd|f]
s'g}klg 
cj:yf

!= 58\s] xf/df 3fF; /f]Kg], jf
@= h'6 hfnLn] ;tx 5f]k]/ ;/;lt{ 3fF; /f]Kg]

g/fd|f] lr;f]
!= sfGnfdf xf/ ldnfP/ 3fF; /f]Kg], jf 
@= 58\s] xf/df 3fF; /f]Kg]

;'Vvf
!= h'6 hfnLn] ;tx 5f]k]/ ;/;lt{ 3fF; /f]Kg], jf
@= t];f]{ xf/df 3fF; /f]Kg], jf
#= 58\s] xf/df 3fF; /f]Kg]

#) b]lv 
$% l8u|L

!% ld= 
eGbf sd

/fd|f]
s'g}klg 
cj:yf

!= 7f8f] 9'Ëf la5\ofP/ 3fF; jf lj?jf /f]Kg], jf
@= sfGnfdf 3fF; nufpg], 9'Ë]gfnf agfP/ lj?jf nufpg], jf
#= le/fnf] hdLgdf aLp 5g]{ / k/fnn] 5f]k]/ h'6hfnLn] 

9fSg]

g/fd|f]
s'g}klg 
cj:yf

!= df5fsfF8f cfsf/df 9'Ëf la5\ofP/ 3fF; jf lj?jf /f]Kg], jf
@= csf]{ lgsf;sf] Joj:yf u/L 3fF; jf lj?jf /f]Kg]

!% ld= 
eGbf a9L

/fd|f]
s'g}klg 
cj:yf

!= txut ¿kdf xfFuf /f]Kg] -a|; n]ol/Ë lalw_, jf
@= sfGnfdf t];f]{ xf/df 3fF; /f]Kg], jf 
#= s'n];f] vg]/ xfFufsf] d'7f /fVg] / sfGnfdf 3fF; /f]Kg] 

-km]l;g jf s'n];f] ljlw_, jf
$= xfFufnfO{ 7f8f] /f]k]/ 5]saf/ agfpg] ‑Kofn];fO8 ljlw_, jf
%= h'6 hfnLn] ;tx 5f]k]/ aLp 5g]{ -h'6hfnL ljlw_

g/fd|f] lr;f]

!= 58\s] xf/df 3fF; /f]Kg], jf
@= txut ¿kdf xfFuf /f]Kg] -a|; n]ol/Ë_, jf
#= s'n];f] vg]/ xfFufsf] d'7f /fVg] / sfGnfdf 3fF; /f]Kg] 

-km]l;g jf s'n];f] ljlw_, jf
$= df5fsfF8f cfsf/df 9'Ëf la5\ofP/ 3fF; jf lj?jf /f]Kg], jf
%= csf]{ lgsf;sf] Joj:yf u/L 3fF; jf lj?jf /f]Kg]
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le/fnf]kgf le/fnf] 
hdLgsf] 
nDjfO{

;fdu|Lsf] 
lgsf;

cf]l;nf]kg k|ljlwx¿

#) l8u|L 
eGbf sd

;a} 
k|sf/sf] 
le/fnf]

/fd|f]
s'g}klg 
cj:yf

!= le/fnf]df 3fF;÷a'6\ofgsf] aLp 5g]{ jf lj?jf /f]Kg], jf
@= a'6\ofg / lj?jf nufpg]

g/fd|f]
s'g}klg 
cj:yf

!= 58\s] xf/df 3fF;÷lj?jf /f]Kg], jf
@= a'6\ofg / lj?jf nufpg]

!% ld= 
eGbf a9L

s'g}klg cj:yf
!= rk/L k|of]u u/L ;tx 9fSg] -rk/L ljlw_

s'g}klg le/fnf]sf] tNnf] 
cfwf/df

!= afF; /f]Kg], jf
@= h/f uf8\g] 7"nf hftsf ?vsf] lj?jf /f]Kg]

ljz]if ;fdu|L -dflysf ljlwx¿df pNn]v ul/Psf] 7fpFdf_

#) l8u|L 
eGbf sd

;a} 
k|sf/sf] 
le/fnf]

r6\ofg If]q
!= le/fnf]df 3fF;÷a'6\ofgsf] aLp 5g]{ jf lj?jf /f]Kg]

v's'nf] anf}6] /fd|f] s'g}klg cj:yf != h'6 hfnLn] ;tx 5f]k]/ ;/;lt{ 3fF; /f]Kg]

;a} /ftf]df6f] v/fj s'g}klg cj:yf != 58\s] xf/df 3fF; / a'6\ofg÷lj?jf /f]Kg]

sl/j $% 
l8u|L 
le/fnf] 
ulN5

;a} k|sf/sf ulN5

!= afF; /f]Kg], jf
@= t];f]{ xfFufsf] 5]saf/ agfP/ lj?jf /f]Kg], jf
#= 9'Ëf la5\ofP/ lj?jf /f]Kg]

gf]6 M

…r§ofg If]qÚn] h/f uf8\g] k|s[ltsf ?vlj?jf /f]Kg g;lsg] t/ kmnfd] lsnfn] vf]k]/ aLp /f]Kg ;lsg] le/fnf] 
If]qnfO{ kl/eflift ul/Psf] 5 .

…v's'nf] anf}6Ún] sdhf]/ / v's'nf] anf}6] df6f] ePsf] ;a} k|sf/sf le/fnf] hdLgnfO{ kl/eflift ul/Psf] 5 . 
ef}ule{s xnrnsf sf/0f gbLdf cfpg] ptf/r9fjn] o:tf] ;fdu|L ;Íng ub{5 .

…/ftf]df6f]Ún] vFlbnf] /ftf] df6f] ePsf] If]qnfO{ kl/eflift ul/Psf] 5 .

…t];f]{–58\s] xf/Ún] <<<< r'Rrf] k/]sf] xf/nfO{ kl/eflift ul/Psf] 5 .

…df5fsfF8f cfsf/Ún] ←←← 9fFrfsf] df5fsf] sfF8fh:t} xf/nfO{ kl/eflift ul/Psf] 5 .
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cg';"rL @  l;kmfl/; ul/Psf e"–h}ljs k|ljlw / ckgfpg] ;do

:ynut e"–agf}6 ;fdu|L / lgsf; 9NsfO l;kmfl/; k|ljlw sfd ug]{ ;do

sfl6Psf] t/ 
l:y/ le/fnf] -#% 
l8u|LeGbf sd_

v/fa lgsf; 
ePsf]

pQ/ / k"j{
58\s] xf/df 3fF; /f]Kg] !*)) ld= dfly lxpFbdf

!*)) ld= tn jiff{t\df

blIf0f / 
klZrd

58\s] xf/df 3fF; /f]Kg] dg;'g z'? x'g' s]xL 
cufl8

cGo ;fdu|L
pQ/ / k"j{

58\s] xf/df 3fF; /f]Kg] !*)) ld= dfly lxpFbdf
!*)) ld= tn jiff{t\df

blIf0f / 
klZrd

58\s] xf/df 3fF; /f]Kg] dg;'g z'? x'g' s]xL 
cufl8

ev{/ sfl6Psf] 
cl:y/ le/fnf]

;a} k|sf/sf
pQ/ / k"j{

txut xfFuf /f]Kg] -a|; 
n]ol/Ë_

!*)) ld= dfly lxpFbdf
!*)) ld= tn jiff{t\df

blIf0f / 
klZrd

t];f]{ xf/df 3fF; /f]Kg] dg;'g z'? x'g' s]xL 
cufl8

ldl>t vfnsf]  
k'l/Psf] df6f]  
ghd]sf] klx/f]sf] 
9'Ëfdf6f] r'lnPsf] 
9'Ëfdf6f]sf] y'k|f]
-;b}j #% 
l8u|LeGbf sd_

lgsf; gx'g] 
vFlbnf] df6f]

;a}

;8saf6 % ld6/ leq 
s'n];f] ljlw ckgfpg] jf 
9'Ëf la5\ofOPsf] gfnf 
;lxt txut ¿kdf 58\s] 
xfFuf /f]Kg] clg 58\s] 
xf/df 3fF; /f]Kg] 

!*)) ld= dfly lxpFbdf
!*)) ld= tn jiff{t\df

v;|f] 9'Ëfdf6f] ;a}

;8saf6 % ld6/ leq 
txut ¿kdf xfFuf /f]Kg] 
clg 58\s] xf/df 3fF; 
/f]Kg]

dg;'g z'? x'g' s]xL 
cufl8

df6f] lgs} sd / 
9'Fu}9''Fuf ePsf]

;a}
7f8f] xfFufsf] 5]saf/ 
agfpg]

dg;'g z'? x'g' s]xL 
cufl8

;+/rgfsf] dfly / 
jl/kl/ el/Psf] 
9'Ëfdf6f]

lgsf; gx'g] 
vFlbnf] df6f] 

pQ/ / k"j{
58\s] xf/df 3fF; /f]Kg] !*)) ld= dfly lxpFbdf

!*)) ld= tn jiff{t\df

blIf0f / 
klZrd

t];f]{ xf/df 3fF; /f]Kg] dg;'g z'? x'g' s]xL 
cufl8

v;|f] 9'Ëfdf6f]
pQ/ / k"j{

t];f]{ xf/df 3fF; /f]Kg] !*)) ld= dfly lxpFbdf
!*)) ld= tn jiff{t\df

blIf0f / 
klZrd

t];f]{ xf/df 3fF; /f]Kg] dg;'g z'? x'g' s]xL 
cufl8

7f8f] klx/f] -$% 
l8u|L eGbf a9L_

%) l8u|LeGbf sd 
le/fnf]df xftn] 
vf]l;|g ;lsg]

;a}
t];f]{ xf/df 3fF; /f]Kg]

c¿ ;a} le/fnf] ;a} a'6\ofg 3fF;sf] aLp /f]Kg] ;a} df};d
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:ynut e"–agf}6 ;fdu|L / lgsf; 9NsfO l;kmfl/; k|ljlw sfd ug]{ ;do

ulN5 -!%–#% 
l8u|L_

lr;f], 5fofF kg]{ ;a}
t];f]{ xfFufsf] 5]saf/ 
agfP/ lj?jf /f]Kg]
afF; /f]Kg]

!*)) ld= dfly lxpFbdf
!*)) ld= tn jiff{t\df

c¿ ;a} le/fnf] ;a}
t];f]{ xfFufsf] 5]saf/ 
agfP/ lj?jf /f]Kg]
afF; /f]Kg]

dg;'g z'? x'g' s]xL 
cufl8

;8ssf] tNnf] 
lsgf/ 

;a} k|sf/sf ;a}
t];f]{ xf/df 3fF; /f]Kg] dg;'g z'? x'g' s]xL 

cufl8

jg:klt ljlxg 
phf8 le/fnf] 
-sfl6Psf] eGbf 
dfly / tn_

;a} k|sf/sf ;a}

a'6\ofg / ?vlj?jf /f]Kg] dg;'g z'? x'g' s]xL 
cufl8 -pQ/ / k"j{ 
kms]{sf] efudf lxpFbdf_

gf]6 M :ynut cWoog ul/g' kb{5 .

ljz]if kl/l:ylt ;xof]uL ljlw

;f]nL cfsf/sf] /fd|f] lgsf; ePsf] / 9'Ëfdf6f] w]/} 
gy'lk|Psf] #% l8u|LeGbf sd le/fnf] nfdf] klx/f] hxfF 
kfgL /;fpF5 jf jiff{t\df kfgL aU5 t/ kfgLsf] 7"nf] en 
cfpFb}g . o:tf] 7fpFdf :yfgLo ¿kdf pknAw ;fdu|Lsf] 
cfwf/df pko'Qm k|ljlw 5gf}6 ug{ ;lsG5 .

!= afF; / ef6fsf] 5]saf/
@= af]6lj?jf ;lxtsf] 9'Ëfsf] kvf{n 

df};dL ¿kdf 7"nf] en cfpg] ;fFw'/f] klx/f] / ulN5 t];f]{ xfFufsf] 5]saf/ agfP/ af]6lj?jf /f]Kg]
afF; /f]Kg]

lgoldt ¿kdf kfgL alu/xg] d"n d'lgsf] ulN5 9'Ëf la5\ofP/ lj?jf /f]Kg]

pQ/ kms]{sf] afx]s jf kfgL g/;fpg] /fd|/L a;]sf] $% 
l8u|LeGbf a9L 9Ns]sf] sfl6Psf] le/fnf] 

h'6 hfnLn] ;tx 5f]k]/ ;/;lt{ 3fF; /f]Kg]
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cg';"rL #  g]kfndf k|rlnt s]xL e"–h}ljs k|ljlw / ljleGg ef}uf]lns 
cj:yfdf ltgsf] k|efjsfl/tf

ljlw :yfg k|d'v sfo{ ;xfos sfo{

t];f]{ xf/df 3fF; /f]Kg] v's'nf] df6f], t6aGw, 
k'l/Psf] df6f]

lgsf; Jojl:yt ub}{ 
9'Ëfdf6f] c8\ofpg]

9'Ëfdf6f] c8\ofpg]

58\s] xf/df 3fF; /f]Kg] v's'nf] df6f], t6aGw, 
k'l/Psf] df6f]

9'Ëfdf6f]sf] axfj /f]Sg] 9'Ëfdf6f] c8\ofpg]

7f8f] xf/df 3fF; /f]Kg] v's'nf] df6f], t6aGw, 
k'l/Psf] df6f]

9'Ëfdf6f] c8\ofpg] 9'Ëfdf6f]sf] axfj /f]Sg], 
lgsf; Joj:yfkg

;/;lt{ 3fF;÷lj?jf 
/f]Kg]

lgs} le/fnf] -#)–$) l8u|L_ 9'Ëfdf6f] c8\ofpg], 
sl;nf] kfg]{

9'Ëfdf6f]sf] axfj /f]Sg], 
lgsf; Joj:yfkg

3fF;sf] aLp 5g]{ gofF v's'nf] df6f], le/fnf] 
/ cln ;'Vvf

9'Ëfdf6f] c8\ofpg], 
l:y/tf Nofpg]

9'Ëfdf6f]sf] axfj /f]Sg]

rk/L la5\ofpg] -6km{ 
ljlw_

gofF v's'nf] df6f], le/fnf] 
/ cln ;'Vvf

9'Ëfdf6f] c8\ofpg]

txut xfFu] 5]saf/ 
agfpg] -a|; n]ol/Ë 
ljlw_

v's'nf] df6f], ;txL df6f] 
;+/If0f

9'Ëfdf6f]sf] axfj /f]Sg], 
c8\ofpg], l:y/tf Nofpg]

7f8f] xfFu] 5]saf/ 
agfpg] ‑k]ln;]8 ljlw_

v's'nf] df6f], le/fnf] 
;+/If0f, ulN5 lgoGq0f

9'Ëfdf6f]sf] axfj /f]Sg], 
c8\ofpg], l:y/tf Nofpg]

s'n];f]df xfFufsf] d'7\7f 
k'g]{ ‑km]l;g ljlw_

ulN5 lgoGq0f / ;txL 
df6f] ;+/If0f

/f]syfddf ;xof]u 9'Ëfdf6f]sf] axfj /f]Sg], 
l:y/tf

?vlj?jf, a'6\ofg 
/f]Kg]

l:y/tf Nofpg] 9'Ëfdf6f] c8\ofpg], 
;xof]uL

?vlj?jf / a'6\ofgsf] 
aLp nufpg]

lgs} le/fnf], r6\ofg, 
cl:y/ le/fnf]

l:y/tf Nofpg] 9'Ëfdf6f] c8\ofpg]

afF; /f]Kg] gbL lsgf/ / le/fnf] 
;+/If0f

9'Ëfdf6f]sf] axfj /f]Sg], 
l:y/tf Nofpg]

t];f]{ xfFufsf] 5]saf/ 
agfP/ lj?jf /f]Kg] 
-nfOe r]s 8\ofd 
ljlw_

ulN5 lgoGq0f / ;txL 
df6f] ;+/If0f

9'Ëfdf6f]sf] axfj /f]Sg], 
c8\ofpg], l:y/tf Nofpg]

;|f]t M e" tyf hnfwf/ ;+/If0f ljefu, @)!#
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cg';"rL $  ljleGg jg:klt / Ol~hlgol/Ë sfo{sf] t'ngf

Ol~hlgol/Ë sfo{

sf7] jg:klt sf7 afx]ssf jg:klt

?vla?jf a'6\ofg afF; xf]rf] u'R5fbf/ 3fF; cUnf] 3fF; cGo hl8a'6L

/f]Sg]÷;dfpg] * *** *** ** * x

c8\ofpg] * * * *** *** *

l:y/tf Nofpg] ** *** * ** * x

sl;nf] agfpg] *** ** x x x x

cl8g ;3fpg] *** ** *** x x x

lgsf; Joj:yfkg ug]{ x x x *** * x

gf]6 M *** clt pQd . ** /fd|f] . * l7s} vfnsf] . x cg'ko'Qm

;|f]t M xfjn (Howell), !((( af6 kl/dflh{t 
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cg';"rL %  e"–h}ljs k|ljlwsf nflu pkof]uL af]6lj?jf, prfO, lj:tf/, / 
aLp ;Íngsf] ;do

s_ ;8s If]qdf e"–h}ljs k|ljlwsf nflu pkof]uL afF;sf k|hfltx?

:yfgLo gfd a}1flgs gfd prfO -ld=_ pko'Qm 7fpF aLp ;+sng

rf]of / tfdf 
afF;

Dendrocalamus hamitoni #))–@))) cf]l;nf] afF;sf] b'O{ cfFVnf aLrdf 
sf6\g]

wg' af; Bambusa balcooa !^)) -t/fO{_ ljleGg cj:yf afF;sf] b'O{ cfFVnf aLrdf 
sf6\g]

sfnf] afF; Dendrocamus hookeri !@))–@%)) ljleGg cj:yf afF;sf] b'O{ cfFVnf aLrdf 
sf6\g]

dfn afF; Bambusa nutans !%)) -t/fO{_ ;'Vvf / cGo 
cj:yf ;d]t

k/Dk/fut tl/sf

lgef af; Ampelocamus patellaris !@))–@))) ljleGg cj:yf k/Dk/fut tl/sf

yf? afF; Bambusa nutans !%)) -t/fO{_ ljleGg cj:yf k/Dk/fut tl/sf

v_ ;8s If]qdf e"–h}ljs k|ljlwsf nflu pkof]uL la?jfsf k|hfltx?

:yfgLo gfd a}1flgs gfd prfO -ld=_ pko'Qm 7fpF pko'Qm efu aLp ;+sng

cfFs Calatropha giganteum !))) -t/fO{_ udL{ / ;'Vvf, s8f aLp÷lj?jf df3–kmfu'g

P]+;]n' Rubus ellipticus !)))–@%)) ljleGg cj:yf aLp÷h/f sflts–d+l;/

cn}rL Elettaria cordomomum !)))–@))) cf]l;nf] aLp÷lj?jf  

cdnf Phyllanthus emblica !%)) -t/fO{_ udL{ / ;'Vvf, s8f aLp÷lj?jf c;f]h–k';

cDaf Psidium guajava @))) -t/fO{_
ljleGg cj:yf / 
;'Vvf

aLp÷lj?jf ;fpg–c;f]h

ck/flhtf Clitoria ternated !%)) -t/fO{_
ljleGg cj:yf / 
;'Vvf

aLp÷lj?jf  

c;'/f] Adhatoda vasica !))) -t/fO{_ ljleGg cj:yf s8f xfFuf kmfu'g–r}t

a}; Salix tetrasperma @&)) -t/fO{_ cf]l;nf] s8f xfFuf kmfu'g–r}t

aufga]nL Bougainvillea spectabilis !%)) -t/fO{_
ljleGg cj:yf / 
;'Vvf

8fF7 kmfu'g–r}t

ag r'qf] Berberis aristata !%))–#)))
ljleGg cj:yf / 
;'Vvf

aLp÷lj?jf  

ag l;nfd Elsholtzia blanda !%)) -t/fO{_ ljleGg cj:yf    

ao/ Zizyphus mauritiana !@)) -t/fO{_
udL{ / ;'Vvf, s8f aLp÷lj?jf k';–kmfu'g

led;]gkftL Buddleja asiatica ^))–!*)) udL{ / ;'Vvf, s8f aLp÷xfFuf kmfu'g–r}t

e'O{+ s6x/ Ananas comosus !^)) -t/fO{_ udL{ / ;'Vvf, s8f 8fF7 kmfu'g–r}t
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:yfgLo gfd a}1flgs gfd prfO -ld=_ pko'Qm 7fpF pko'Qm efu aLp ;+sng

e'h]qf] butea minor %))–!%)) udL{ / ;'Vvf, s8f
l;w} aLp 
5g]{

lrof
camellia sinensis (and 
other species) @))) -t/fO{_

ljleGg cj:yf / 
cf]l;nf]

s8f xfFuf kmfu'g–r}t

r'qf] Berberis asiatica !)))–@%))
ljleGg cj:yf / 
;'Vvf

aLp÷lj?jf] kmfu'g–a};fv

slkm Coffea arabica @))) -t/fO{_ ljleGg cj:yf aLp÷lj?jf ;fpg

wP/f] Woodfordia fruticosa !%)) -t/fO{_ udL{ / ;'Vvf, s8f aLp÷lj?jf kmfu'g–a};fv

3+u? Pyacantha crenulata !%))–@%)) ljleGg cj:yf s8f xfFuf kmfu'g–r}t

3'ld;f|] Leucosceptrum canun !)))–@%)) ljleGg cj:yf
s8f 
xfFuf÷aLp

kmfu'g–r}t

sfF8f km'n Lantana camara !&%) -t/fO{_ udL{ / ;'Vvf s8f xfFuf kmfu'g–r}t

s]t'sL Agave americana @$)) -t/fO{_ udL{ / ;'Vvf ufl8g] h/f kmfu'g–r}t

lsDa' Morus alba @))) -t/fO{_
ljleGg cj:yf / 
;'Vvf

s8f 
xfFuf÷aLp

kmfu'g–r}t

nfn'kft] Poinsettia pulcherrima !%)) -t/fO{_ ljleGg cj:yf
s8f 
xfFuf÷aLp

kmfu'g–r}t

lgnsG7 Duranta repens !%)) -t/fO{_      

kf6] l;pnL Opuntia ficus indica !*)) -t/fO{_      

/x/ Cajanus cajan !%)) -t/fO{_
ljleGg cj:yf / 
;'Vvf

aLp  

;lhjg / 
sbd

Jatropha curcas !))) -t/fO{_
k|of]u 
e};s]sf] 
xfFuf

 

l;dnL vitex negundo !&%) -t/fO{_
udL{ / ;'Vvf, cGo 
cj:yf

k|of]u 
e};s]sf] 
xfFuf

 

l;pnL / 
l;+p8L

Euphorbia royleana ())–!*)) ljleGg cj:yf    

u_ ;8s If]qdf e"–h}ljs k|ljlwsf nflu pkof]uL 3fF;sf k|hfltx?

:yfgLo gfd a}1flgs gfd prfO -ld=_ pko'Qm 7fpF pko'Qm efu aLp ;+sng

cld|;f] Thysanolaena maxima !))) -t/fO{_ ljleGg cj:yf lj?jf kmfu'g–a};fv

aflaof] Eulaliopsis binata !%)) -t/fO{_ udL{ / ;'Vvf lj?jf÷aLp k';–df3

8+u|L v/ Cymbopogon pendulus !@)) -t/fO{_ ljleGg cj:yf aLp d+l;/–k';

b'af] Cynodon dactylon !*)) -t/fO{_ ljleGg cj:yf 8fF7 kmfu'g–r}t

sfutL 3fF; Cymbopogon citrates !%)) -t/fO{_ ljleGg cj:yf lj?jf÷aLp sflts–d+l;/
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:yfgLo gfd a}1flgs gfd prfO -ld=_ pko'Qm 7fpF pko'Qm efu aLp ;+sng

sfF; Saccharum spontaneum @))) -t/fO{_ udL{ / ;'Vvf 
b]lv cf]l;nf]

lj?jf sflts–d+l;/

s6/f v/ Themeda species @))) -t/fO{_ ljleGg cj:yf lj?jf÷aLp c;f]h–sflts

v/ Cymbopogon microtheca %))–@))) udL{ / ;'Vvf, 
ljleGg cj:yf

lj?jf÷aLp d+l;/–k';

v; Vetiveria lawsoni !%)) -t/fO{_ ljleGg cj:yf lj?jf c;f]h–d+l;/

lslso' 7'nf] 
b'af]

Pennisetum clandestinum !*)) -t/fO{_ ljleGg cj:yf 8fF7÷lj?jf kmfu'g–r}t

g]lko/ Pennisetum purpureum !&%) -t/fO{_ ljleGg cj:yf, 
pAhfp df6f]

8fF7 kmfu'g–r}t

g/s6 Arundo clon !%)) -t/fO{_ udL{ / ;'Vvf, 
ljleGg cj:yf

8fF7÷lj?jf sflts–d+l;/

km's]{ 3fF; Arunduella nepalesis &))–@))) ljleGg cj:yf, 
9'+Uofg

lj?jf/ aLp d+l;/–k';

/ftf] sfF; Frianthus rufipilus ())–@@)) ljleGg cj:yf lj?jf/ aLp d+l;/–k';

;flnd v/ Chrysopogon gryllus *))–@))) ljleGg cj:yf lj?jf/ aLp d+l;/–k';

:6fOnf] Stylosanthes guianensis %))–!%)) ljleGg cj:yf 8fF7÷lj?jf kmfu'g–r}t

7'nf] v?sL Capipedium assimile ^))–@))) ljleGg cj:yf lj?jf/ aLp d+l;/–k';

;|f]t M xfjn (Howell), !(((
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cg';"rL ^  :ynut k|ltj]bg -e"–Ifo k|ltj]bg_

!=	nut g+= @= kmf]6f] g+=

#=	lg/LIfs e|d0f ldlt

$= e"–Ifo÷klx/f] z'? ePsf] ldlt d'Vo sf/0f

%= ;8ssf] gfd -s'g ufpF k'luG5_

^=	e"–Ifo÷klx/f] uPsf] 7fpF -uflj;, 
j8f g+=, ufpF÷6f]n_

&=	;8s lgdf{0f ePsf] ldlt z'? ldlt ;dfKt ldlt

*=	e"–Ifo÷klx/f] ;"rgfbftfsf] gfd / 
7]ufgf -olb ;"rgf lbPsf] eP=======_

gfd / 7]ufgf e"–Ifo÷klx/f] uPsf] 7fpF

(=	kmf]g g+= / ;DaGwLt ;+:yf ‑ePdf_ Od]n

!)	ef}uf]lns cjl:ylt / e"–Ifo :ynsf] ljj/0f

!!=	e"–;"rgf k|0ffnLsf] ljGb' (GPS point)

cIff+; b]zfGt/ prfO

e":vngsf] k|s[lt ;txL u]u|fg wl;Psf] cGo

nDjfO{ -ld_ rf}8fO{ -ld_ ulx/fO{ -ld_

!@= b]lvPsf 36gfx?

y'Dsf] 5'l6g nfu]sf] jf hdLgdf 
lr/f k/]sf] lyof] / cfjZos 
;+/If0fsf] pkfo ckgfOPsf] lyof] <

xf] xf]Og

le/fnf] hdLg rls{Psf] lyof] < xf] xf]Og

;8ssf] lgsf; y'lgPsf] lyof] < xf] xf]Og

!#=	Ifltsf] ljj/0f wg;DklQ ;8s

s= k"0f{?kdf Ifltu|:t 3/ 
-;+Vof_

s= ;8ssf] Iflt -nDjfO{_

v= cf+lzs Ifltu|:t 3/ -;+Vof_ v= ;8s cj?4

u= afnLsf] Iflt -/f]kgL_ u= cf+lzs Ifltu|:t ;8s

3= jg -/f]kgL_ 3= lgsf; cj?4

ª= cGo ª= cGo
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