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]¥ÎNÍ
d¥D hc hk<hß tV>dÁNiHÏ nhlÁI.hÏ ;I iV sHgI nv fVoD kÆH£ [ÈHË

, hdVhË vô nhnÍ , oöHvè.iHÏ [HkD , lHgD tVh,hkD vh fHuE
lD.=Vnn& ǸdNÍ.Ï clÎK g®Cù lD.fHaN# nv hdK |̀,iA& p<cÍ.Ï
>fòÎC aÎV,n fI ngÎG ,r<ß l¥Vv hdK ǸdNÍ , gC,Ê hvhdI lN‰ lÁHsF
fVhÏ ̀|,iA.iHÏ >dÁNÍ nv k§V =VtéI aNÍ hsJ# nv hféNh& fH fVvsD
lÁHfU ̀|,iúD lVjäX fH l<q<ß& fVoD hc lÈÂéVdK u<hlG l<eV nv
voNhn hdK ̀NdNÍ lHkÁN aÎF& sÁ+.aÁHsD& ;HvfVÏ hvhqD& [ÈJ
aÎF , tHw„I hc =öG fI uÁ<hË lé®ÎViHÏ löéÆG nv lñÎX
sHlHkI.iHÏ hx±uHè [®VhtÎHdD jÈÎI , vr<lD aNkN# ̈dI. V̀h;ÁA
clÎK.g®Cù.iH kÎC fH hsé™HnÍ hc j™öÎV u¥öÈHÏ i<hdD , uÂ„ÎHè
lÎNhkD fH hsé™HnÍ hc SPGjÈÎI =VndN# xäÆI.fÁNÏ lé®ÎViH fH j<[I fI
v,kN j®ÎÎVhè iÎöé<=VhÊ lÁñÁD , xäÆI.fÁNÏ.iHÏ l<[<n w<vè
=VtJ# ,cË.niD xäÆHè lé®ÎViH& fV hsHõ nvwN g®Cù vô nhnÍ nv
iV xäÆI fÎK 0 , 1 j¶ÎÎK =VndN# såS kÆúI.iHÏ lòé„T ,ckD nv
rHgF uÂ„æViHÏ tHcÏ fH d¥NdæV j„™ÎR , xäÆI.fÁNÏ =VndNkN#
wñJ kÆúI.iHÏ pHwG fH hsé™HnÍ hc kÂHdI [ÂU ;Î™D )SQ(l<vn
hvcdHfD rVhv =VtJ# kéHd{ pHwG hc hdK fVvsD kúHË lD.niN ;I
uÂ„æV tHcÏ =HlHÏ 8/0 fI uÁ<hË lÁHsäéVdK uÂ„æV nv j¶ÎÎK
j<hkÂÁNÏ clÎK.g®Cù nv p<cÍ. >fòÎC aÎV,n lD.fHaN#

,h\Í.iHÏ ;„ÎNÏ^ hvcdHfD& uÂ„æV tHcÏ& ̀ÈÁI.fÁNÏ clÎK.g®Cù&
kÂHdI [ÂU ;Î™D& p<cÍ. >fòÎC aÎV,n

lÆNlI
kH`HdNhvÏ nhlÁI.iHÏ xäÎ¶D d¥D hc ̀NdNÍ.iHÏ \m<l<vt<g<\d¥D ,

clÎK.aÁHsD hsJ ;I nv j®ÎÎV a¥G s¢P clÎK kÆA l<eVÏ nhvn ,
clHkD ;I t¶HgÎéÈHÏ hköHkD vh jñJ jHeÎV rVhv niN lD j<hkN fI

ǸdNÍ.hÏ o¢VkHμ jäNdG a<n# d¥D hc vhi¥HviHÏ ;HiA
oöHvè.iHÏ kHaD hc pV;Hè nhlÁI.hÏ& aÁHsHdD lÁHxR nhvhÏ
j<hkÂÁNÏ kH`HdNhvÏ hsJ “6”#

yÎ<lÎHË , iÂ¥HvhË  “5”& fH hsé™HnÍ hc v,ù jûÂÎL.=ÎVÏ ]ÁN
lúòûI.Ï tHcÏ& ̀ÈÁI.fÁNÏ o¢V clÎK.g®Cù vh nv lÁ¢ÆI.Ï v,nfHv
=Î±Ë hkíHÊ nhnkN , fI hdK kéÎíI vsÎNkN ;I fI ;Hv=ÎVÏ vdHqÎHè ,
lÁ¢R tHcÏ nv hvcdHfD o¢V clÎK g®Cù fI ngÎG xäÎ¶J , lHiÎJ hdK

ǸdNÍ , nhnÍ.iHÏ l<vn hsé™HnÍ nv hvcdHfD >Ë ;I iÂ<hvÍ fH k<uD hfÈHÊ
, uNÊ r¢¶ÎJ iÂVhÍ hsJ , fI ngÎG rHf„ÎJ nv tVl<gI kÂ<nË nhkA
fúVÏ nv rHgF vdHqD& hfChvÏ s<nlÁN fVhÏ hvcdHfD o¢V
clÎK.g®Cù fI aÂHv lD.v,n#

aHntV  “4”& p<cÍ ]Hg¥V,n nv hséHË lHckNvhË vh fH hsé™HnÍ hc
uÂ„æViHÏ lÁ¢R tHcÏ ̀ÈÁI.fÁNÏ kÂ<n# wñJ kÆúI.iH fH hsé™HnÍ hc
kÂHdI [ÂU ;Î™D )SQ(l<vn hvcdHfD rVhv =VtéI , kéHd{ kúHË nhn ;I
uÂ„æV tHcÏ =HlHÏ 8/0 lÁHsF.jVdK uÂ„æV [ÈJ È̀ÁI.fÁNÏ
clÎK.g®Cù nv p<cÍ l<vn l¢Hg¶I lD.fHaN#

l<vhè , ;HkNË “9”& nv |̀,iúD jñJ uÁ<hË hsé™HnÍ hc v,hfX
tHcÏ [ÈJ j<gÎN kÆúI.iHÏ j<hkÂÁNÏ clÎK.g®Cù nv yVã nvdHÏ
sÎHÍ )jV;ÎI( fI hdK kéÎíI vsÎNÍ.hkN ;I fI ngÎG `ÎîÎNÍ f<nË lHiÎJ

ǸdNÍ.Ï clÎK g®Cù , noHgJ u<hlG lé¶Nn nv voNhn >Ë& fI
;HvfVnË v,hfX tHcÏ nv jÈÎI.Ï kÆúI.iHÏ È̀ÁI.fÁNÏ o¢V
clÎK.g®Cù hc sHdV v,aÈH fÈéV , fI ,hr¶ÎJ kCnd¥éV hsJ # 

sHf<dH , iÂ¥HvhË “31”& fVhÏ hvcdHfD kH`HdNhvÏ nhlÁI.iH nv
vd<n,\hkÎV,Ï fVcdG hc  lN‰ lÁ¢R tHcÏ hsé™HnÍ kÂ<nkN , fI hdK
kéÎíI vsÎNkN ;I ]<Ë nv hdK lN‰ ;HvaÁHõ lD.j<hkN fÎK w™V jH d:
xäÆHè u<hlG lòé„T vh ,cË.niD kÂHdN fÁHfVhdK kéHd{ fÈéVÏ köäJ
fI sHdV lNgÈH fNsJ lD.>dN#

gD , [Hk+“21” [Hk+ , iÂ¥HvhË “11” k<uD v,ù hvcdHfD
;ÂD vh fH hsé™HnÍ hc lÁ¢R tHcÏ fVhÏ k<hpD nhvhÏ hsé¶Nhn
clÎK.g®Cù nv iÁ+ ;Á+ hvhdI kÂ<nkN , fH hsé™HnÍ hc hdK lN‰ lÁ¢ÆI
l<vn l¢Hg¶I vh fI `Á{ È̀ÁI o¢V hc oÎ„D kH`HdNhv jH oÎ„D `HdNhv
jÆöÎL.fÁNÏ kÂ<nkN#

hvcdHfD ;HvhdD uÂ„æViHÏ lÁ¢R tHcÏ nv j¶ÎÎK j<hkÂÁNÏ
clÎK.g®Cù

)l¢Hg¶I. l<vnÏ^ p<cÍ. >fòÎC aÎV,n(

sÎNu„D uäHnÏ.k|hn1& líéäD dÂHkD2& lÈVhË lÆû<nÏ3, wÂN aHntV4

1 - nhkúí<Ï n;éVÏ \m<l<vt<g<\Ï nhkúæHÍ jÈVhË
2 - nhkúÎHv nhkú¥NÍ [®VhtÎH nhkúæHÍ jÈVhË
3 - hséHndHv nhkú¥NÍ [®VhtÎH nhkúæHÍ jÈVhË
4- u†< iÎáJ u„ÂD lV;C jñÆÎÆHè p™HzJ oHμ , >fòÎCnhvÏ



l<hn , v,ù.iH
,d|=ÎÈHÏ lÁ¢ÆI ̀|,iA
p<cÍ l<vn l¢Hg¶I nv pN tHwG x<‰ [®VhtÎHdD 05 nv[I , 73

nrÎÆI jH 05 nv[I , 84 nrÎÆI , uV° [®VhtÎHdD 63 nv[I , 83
nrÎÆI jH  63 nv[I ,15 nrÎÆI ,hrU aNÍ hsJ# ,s¶J p<cÍ pN,n
31322 i¥éHv lD.fHaN , nv yVã aÈVséHË jÁ¥HfK nv hséHË
lHckNvhË rVhv nhvn , pNh;êV , pNhrG hvj™Hß p<cÍ hc s¢P nvdH fI
jVjÎF 3753 léV nv hvj™HuHè ;<iÈHÏ hsåÎN ;<Í , sV=G , 42-
léV nv lñG oV,[D p<cÍ nv v,séHÏ aÎV,n rVhv nhvn# lÎHkæÎK
n,vÍ.Ï fHvù xD n,vÍ.Ï 02 sHgI 8511 lÎ„ÎÂéV hsJ# k<ß hr„ÎL
lÁ¢_ÆI fI v,ù n,lHvj<Ë fH qVdF oú¥D 5/54=I& föÎHv
lVx<ã hsJ# hc k§V clÎK.aÁHsD fÎúéV p<cÍ hc sHckNiHÏ
aÂú: , v,jI )>i¥D( , nhvhÏ sÁ+.aÁHsD võ& sÎ„J , lHvË
lD.fHaN ;I oÎ„D pöHõ fI clÎK.g®Cù lD.fHaÁN# p<cÍ l<vn
l¢Hg¶I hc k§V \m<l<vt<g<\d¥D nhvhÏ ,hpN.iHÏ l<vt<g<\Ï
;<iöéHkD lVj¶D& ;<iöéHkD [Áæ„D , ,hpN [„æI.hÏ lD.fHaN# hc
lÈÂéVdK lVh;C [Â¶ÎéD nv p<cÍ l<vn l¢Hg¶I lD.j<hË fI v,séHiHÏ
aÎV,n& s„ÎÂHË >fHn& ;<nÍ& „̀éHË& ]Hg¥A& fḦfÁN& köÎI.=HÍ&
sÎF ;±dI , nlV,Ë haHvÍ ;Vn#

l<hn
l<hn l<vn hsé™HnÍ nv hdK |̀,iA aHlG kÆúI.iHÏ j<<̀=VhtD

jÁ¥HfK& gÎVÍ.sV , ̈;éVhaHË fH lÆÎHõ 00005 1̂& kÆúI
clÎK.aÁHsD rC,dK- vaJ fH lÆÎHõ 0000521̂ & u¥öÈHÏ
i<hdD fH lÆÎHõ.iHÏ 000021̂ sH‰ 37 , 000041̂ sH‰ 08&
jûH,dV lHi<hvÍ.hÏ +MTEsH‰ 2002 , SPGf<n#

v,ù ̀|,iA
hféNh hrNhÊ fI fVvsD läHkD k§VÏ lVf<£ fI l<q<ß =VndN# såS

fH hséÁHn fI lV,v lÁHfU , s<hfR ̀|,iúD lVjäX fH l<q<ß  “1,4” ,
lú<vè fH ;HvaÁHsHË oäVÍ [ÈJ fVvsD ǸdNÍ clÎK.g®Cù&
lé®ÎViHÏ aÎF& sÁ+.aÁHsD& tHw„I hc =öG& ;HvfVÏ hvhqD ,
[ÈJ nhlÁI.iH hkéòHã aNkN# iV ;NhÊ hc ̈dI.iHÏ t<Ø nv lñÎX
sHlHkI.iHÏ hx±uHè [®VhtÎHdD vr<lD =VndNkN# lé®ÎViHÏ aÎF ,
[ÈJ aÎF fH hsé™HnÍ hc kÆúI.iHÏ j<<̀=VhtD 000051̂ lÁ¢ÆI fH
o¢<£ jVhc 001 léVÏ jÈÎI aNÍ hsJ# fVhÏ hdK lÁ§<v hféNh o¢<£
lÎChË vsL aNÍ vr<lD , MEDdH lN‰ vr<lD hvj™HuD sHoéI aN#
¨dI. hx±uHjD ;HvfVÏ hvhqD fH hsé™HnÍ hc jûH,dV lHi<hvÍ.hÏ
+MTElVf<£ fI sH‰ 2002& ̈dI.iHÏ sÁ+.aÁHsD , tHw„I hc
=öG kÎC fH hsé™HnÍ hc kÆúI. clÎK.aÁHsD jÈÎI =VndNkN , nv ̀HdHË nv
rHgF uÂ„æViHÏ lòé„T tHcÏ lHkÁN haéVhμ tHcÏ& qVã [äVÏ
tHcÏ& [ÂU [äVÏ tHcÏ& tHcÏ =HlHÏ 3/0 , tHcÏ =HlHÏ 8/0
jíCdI , jñ„ÎG =VndNkN#

S̀ hc hdK ;I lé®ÎViHÏ löéÆG jHeÎV=Bhv nv voNhn clÎK g®Cù
l<vn aÁHsHdD rVhv =VtéÁN fH fVvsD.iHÏ lÎNhkD \m<l<vt<g<\Ï ,
clÎK.aÁHsD hrNhÊ fI V̀;VnË tVÊ lúòûHè clÎK.g®Cù.iH , nv
kÈHdJ jÈÎI ̈dI. hx±uHjD V̀h;ÁA clÎK.g®Cù.iH =VndN# nv =HÊ
f¶NÏ&  lé®ÎViHÏ löéÆG xäÆI.fÁNÏ , fH ̈dI.Ï hx±uHjD
clÎK.g®Cù j„™ÎR =VndNkN# ,cË.niD xäÆHè u<hlG& fV hsHõ
v,hfX pH;L fV uÂ„æViHÏ lòé„T tHcÏ , fH j<[I fI lN‰
hs¥Hg<=VhÊ ;I fI lÎHkæÎK , hkñVh́ l¶ÎHv j<[I nhvn w<vè

B̀dVtJ , kÆúI.iHÏ lòé„T ,ckD sHoéI aNkN# nv kÈHdJ ̀ÎA.fÎÁD
, È̀ÁI.fÁNÏ o¢V fHgÆ<Í.Ï clÎK.g®Cù , j¢äÎR >Ë fH aVhdX l<[<n
hkíHÊ , hrNhÊ fI kéÎíI.=ÎVÏ , ̀ÎúÁÈHnhè =VndN#

kéHd{
aÎF^̈dI hx±uHjD aÎF S̀ hc sHoéK lN‰ vr<lD hvj™HuD

)a¥G1(  jÈÎI , fH hsé™HnÍ hc v,kN j®ÎÎVhè iÎöé<=VhÊ ;I fI tVh,hkD
nhnÍ.iHÏ lòé„T , hvcù `Î¥ö„ÈHÏ >Ë j<[I nhvn& xäÆI.fÁNÏ
=VndN# hc j„™ÎR lé®ÎV ,hföéI )V̀h;ÁA clÎK.g®CaÈH( fH ̈dI aÎF hdK
kéÎíI pHwG aN ;I pN,n 26 nvwN hc p<cÍ& aÎF fḦÏ
52nvwN nhvn , iÂîÁÎK pN,n 45 nvwN hc clÎK g®Cù.iH nv
xäÆI. aÎF 55-52 nvwN vô nhnÍ.hkN#

sÁ+ aÁHsD^kÆúI sÁ+.aÁHsD p<cÍ )a¥G2( fH hsé™HnÍ hc
kÆúI.Ï clÎK.aÁHsD jÈÎI aN# hc j„™ÎR ̈dI.Ï sÁ+.aÁHsD fH ̈dI

V̀h;ÁA clÎK.g®Cù& hdK kéÎíI pHwG aN ;I pN,n 09 nvwN hc
clÎK.g®CaÈH nv ,hpNiHÏ sÁ+.aÁHsD léú¥G hc võ& sÎ„J ,
lHvË vô nhnÍ.hkN#

[ÈJ aÎF^kÆúI [ÈJ aÎF p<cÍ fH hsé™HnÍ hc lN‰ vr<lD
hvj™HuD , hl¥HkHè kVÊ.htChv hg<dS jÈÎI =VndN a¥G )3(# S̀ hc
j„™ÎR ̈dI.Ï hx±uHjD [ÈJ aÎF fH kÆúI ̀Vh;ÁA clÎK.g®Cù.iH&
hdK kéÎíI pHwG aN ;I pN,n 48 nvwN hc clÎK.g®Cù.iH nv
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a¥G 1- kÆúI aÎF p<cÍ aÎV,n



[ÈJ.iHÏ aÎF yVfD , aÂHgD vô nhnÍ.hkN#
tHw„I hc =öG^[ÈJ fVvsD hvjäH£ clÎK.g®Cù..iH fH uHlG

=öG& kÆúI tHw„I hc =öG nv t<hwG lòé„T jÈÎI )a¥G 4( , fH
kÆúI.Ï V̀h;ÁA clÎK.g®Cù.iH hk¢äHØ nhnÍ aN# kéHd{ kúHË nhn ;I
>séHkI jHeÎV =ö„ÈH  hy„F  jH a¶Hß 3 ;Î„<léV )pN,n 87 nvwN hc
clÎK g®Cù.iH( lD.fHaN#

;HvfVÏ^ [ÈJ jÈÎI..Ï kÆúI.Ï ;HvfVÏ p<cÍ hc nhnÍ.iHÏ vr<lD
lHi<hvÍ.Ï gÁNsJ +MTElVf<£ fI sH‰ 2002 hsé™HnÍ =VndNÍ
hsJ# fNdK =<kI ;I S̀ hc clÎK lV[U kÂ<nË jû<dV& hc jV;ÎF
fHkNiHÏ 1&4&7 hrNhÊ fI sHoéK jûH,dV vkæD lV;F =VndN ,
fHv,ù xäÆI.fÁNÏ pNh;êV hpéÂH‰& ̈dI hx±uHjD ;HvfVÏ jÈÎI aN#
j_<cdU hk<hß lòé„T ;HvfVÏ , hvjäH£ >kÈH fH clÎK.g®Cù.iH kúHË
lD.niN ;I pN,n 39 nvwN hc clÎK.g®Cù.iH nv ;HvfVdÈHÏ
;úH,vcÏ , [ÁæG vô nhnÍ.hkN ;I nvwN fḦÏ g®Cù nv hdK
;HvfVÏ..iH lD.j<hkN kHaD hc ,s¶J cdHn hdK ;HvfVÏ.iH )88 nvwN
p<cÍ( , rVhv =VtéK >kÈH  fV v,Ï jú¥Î±è aÂú: , v,jI )pN,n

09 nvwN hc clÎK g®Cù.iH nv jú¥Î±è léú¥G hc võ& sÎ„J ,
lHvË vô nhnÍ.hkN( fHaN#

V̀h;ÁA clÎK.g®CaÈH^[ÈJ jÈÎI lé®ÎV ,hföéI )V̀h;ÁA
clÎK.g®Cù.iH( hc u¥öÈHÏ i<hdD 3731 fI lÆÎHõ 000021̂
,0831 fI lÆÎHõ 000041̂ hsé™HnÍ =VndN# fH j<[I fI hdK ;I
p<cÍ l<vn l¢Hg¶I nhvhÏ <̀aA [Áæ„D hkä<Í lD.fHaN& gBh& eäJ
l<r¶ÎJ clÎK.g®CaÈH xD ]ÁNdK k<fJ uÂ„ÎHè lÎNhkD =öéVnÍ fH
hsé™HnÍ hc nséæHÍ j¶ÎÎK l<r¶ÎJ [ÈHkD )SPG(hkíHÊ aN#
a¥G)5(

È̀ÁI.fÁNÏ o¢V clÎK.g®Cù p<cÍ aÎV,n fH hsé™HnÍ hc
uÂ„æViHÏ lÁ¢R tHcÏ^

nv iV líÂ<uI tHcÏ lHkÁN A,hföéæD d: u†< )X(hc líÂ<uI
lV[U fI >Ë& hc xVdR jHfU u†<dJ >Ë fû<vè vhf¢I )1( j¶VdT
lD.a<n#

)1(‘)x(Acm’=A

nv hdK vhf¢I& Xu†<Ï hc líÂ<uI lV[U , )x( Amnv[I
,hföéæD fI líÂ<uI tHcÏ AlD.fHaN “8”#

haéVhμ tHcÏ^
fH j<[I fI hdÁ¥I nv uÂ„æV haéVhμ tHcÏ& haéVhμ fÎK u<hlG nv
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a¥G 2- kÆúI sÁ+.aÁHsD p<cÍ >fòÎC aÎV,n

a¥G 3- kÆúI [ÈJ aÎF p<cÍ >fòÎC aÎV,n

a¥G 4- kÆúI tHw„I hc =öG p<cÍ aÎV,n

a¥G 5- kÆúI ̀Vh;ÁA clÎK g®CaÈH



lN‰ ,hvn lD.=Vnn& nv hféNh& uHl„ÈHÏ l<eV fH hsé™HnÍ hc v,kN
j®ÎÎVhè iÎöé<=VhÊ lÁñÁD& xäÆI.fÁNÏ aNÍ , xäÆHè u<hlG fV
hsHõ nvwN g®Cù vô nhnÍ nv iV xäÆI& fÎK w™V , d: ,cË.niD
aNkN# nv lVp„I f¶N& kÆúI.iHÏ ,ckD iV uHlG vh sHoéI , hc
haéVhμ >kÈH& kÆúI ̀ÈÁI.fÁNÏ o¢V clÎK g®Cù pHwG aNÍ hsJ# nv
kÈHdJ hc j„™ÎR kÆúI pHw„I fH kÆúI ̀Vh;ÁA clÎK.g®CaÈH& nvwN ,
löHpJ xäÆHè kÆúI È̀ÁI.fÁNÏ clÎK.g®Cù fI v,ù haéVhμ tHcÏ
fNsJ >lNÍ hsJ )[N,‰1(#

qVã [äVÏ tHcÏ^
nv qVã [äVÏ tHcÏ jÂHlD u<hlG ,ckD lÑeV nv ,r<ß

clÎK.g®Cù nv iL qVã aNÍ , ]<Ë jÂHÊ ,cË.iHÏ nhnÍ aNÍ fI
;±sI.iHÏ lòé„T u<hlG lÑeV fÎK huNhn 0 , 1 lD.fHaÁN nv
kÆúI.Ï pHw„I huNhn ;<]: aNÍ , fI sÂJ w™V lÎG lD.;ÁÁN# nv
p<cÍ.Ï >fòÎC aÎV,n& È̀ÁI.fÁNÏ o¢V clÎK g®Cù fH hsé™HnÍ hc
v,hfX pH;L fV hdK uÂ„æV , xäÆI.fÁNÏ >Ë fI ̀ÈÁI.iHÏ lòé„T o¢V
fH j<[I fI j®ÎÎVhè lÁñÁD iÎöé<=VhÊ w<vè =VtéI hsJ ;I kéHd{
pHw„I nv [N,‰ 2 >,vnÍ aNÍ hsJ#

[ÂU [äVÏ tHcÏ^
nv [ÂU [äVÏ tHcÏ léÂL qVã léÂL líÂ<uI..iH lñHsäI

lD.a<n )vhf¢I 2 (# fI iÂÎK ngÎG nv kÆúI.Ï oV,[D fV o±́
qVã [äVÏ tHcÏ hvcù `Î¥öG.iH fI sÂJ d: lÎG lD.;ÁN# nv
kéÎíI j¶Nhn ̀Î¥öG fÎúéVÏ nv ;±õ nhvhÏ o¢V rVhv lD.=ÎVn “2”#
nv p<cÍ l<vn l¢Hg¶I& ̀S hc j„™ÎR kÆúI.Ï xäÆI.fÁNÏ aNÍ fV hsHõ
v,hfX pH;L fV uÂ„æV [ÂU [äVÏ tHcÏ fH kÆúI V̀h;ÁA clÎK
g®Cù.iH& nvwN , löHpJ xäÆHè lòé„T kÆúI È̀ÁI.fÁNÏ clÎK
g®Cù )[N,‰ 3( fNsJ >lN#

)2( 
SW-1((-1=muS ciarbeglA yzzuF

UW-1(*)yzzuF LW-1(*)yzzuF

))yzzuF SAW-1(*)yzzuF FW-1(*)yzzuF 

nv hdK vhf¢I&  yzzuF SWkÆúI ,ckD aÎF& yzzuF LW

sÁ+.aÁHsD& yzzuF UW;HvfVÏ& yzzuF FWtHw„I hc =öG ,
yzzuF SAW[ÈJ nhlÁI hsJ “3”#

tHcÏ =HlH^
[ÈJ j¶NdG pöHsÎJ oÎ„D fḦÏ uÂ„æV tHcÏ qVã ,

pöHsÎJ oÎ„D ;L tHcÏ [ÂU& uÂ„æV ndæVÏ fI kHÊ tHcÏ =HlH
l¶VtD aNÍ hsJ ;I pN tHwG fÎK hdK n, uÂ„æV uÂG lD.;ÁN “3”
;I fV ̀HdI vhf¢I cdV hsé<hv hsJ “7”^

vhf¢I.Ï )3(

y-1“im 
n
Õ
1=i

”*
y“)im-1( 

n
Õ
1=i

-1” =noitanibmoCm
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xäÆHè
È̀ÁI.fÁNÏ

löHpJ
xäÆI

)i¥éHv(

nvwN
xäÆHè

löHpJ
g®Cù
)i¥éHv(

g®Cù
)nvwN(

;L 01/35712 94/79 40/604 26/38

lé<sX 74/341 46/0 42 49/4

cdHn 25/581 38/0 05/62 54/5

oÎ„D cdHn 78/032 30/1 92 79/5

xäÆHè
È̀ÁI.fÁNÏ

löHpJ xäÆI
)i¥éHv(

nvwN
xäÆHè

löHpJ
g®Cù
)i¥éHv(

g®Cù
)nvwN (

oÎ„D ;L 29/52491 60/78 45/323 36/66

;L 95/9671 39/7 57/64 36/9

lé<sX 42/206 07/2 52/55 83/11

cdHn 64/282 72/1 57/72 27/5

oÎ„D cdHn 97/232 40/1 57/13 45/6

[ÂU 31322 001 45/584 001

[N,‰1- nvwN , löHpJ xäÆHè kÆúI.Ï ̀ÈÁI.fÁNÏ clÎK g®Cù
fI v,ù haéVhμ tHcÏ

[N,‰2- nvwN , löHpJ xäÆHè kÆúI.Ï ̀ÈÁI.fÁNÏ clÎK g®Cù
fI v,ù qVã [äVÏ tHcÏ

xäÆHè
È̀ÁI.fÁNÏ

löHpJ
xäÆI

)i¥éHv(

nvwN
xäÆHè

löHpJ
g®Cù
)i¥éHv(

g®Cù
)nvwN(

oÎ„D ;L 58/61 80/0 0 0

;L 39/7 40/0 0 0

lé<sX 27/6701 38/4 0 0

cdHn 03/9441 05/6 0 0

oÎ„D cdHn 92/26791 75/88 45/584 001

[ÂU 31322 001 45/584 001

[N,‰ )3(^ nvwN , löHpJ xäÆHè kÆúI ̀ÈÁI.fÁNÏ clÎK g®Cù fI
v,ù  uÂ„æV [ÂU [äVÏ tHcÏ



h=V 1Ÿ .YfHaN& kÆúI.Ï oV,[D iÂHË kÆúI p__HwG hc muS

yzzuFo__<hiN f<n , h=V 0 Ÿ YfHaN kÆúI.Ï oV,[D iÂHË
kÆúI.Ï pHwG hc tcudorPyzzuFo<hiN f<n# fÁHfVhdK lñN,nÍ.Ï
j®ÎÎVhè fÎK w™V , d: lD.fHaN “01”# nv hdK |̀,iA hc tHcÏ
=HlHÏ 3/0 , 8/0 [ÈJ È̀ÁI.fÁNÏ clÎK.g®Cù nv p<cÍ.Ï >fòÎC
aÎV,n hsé™HnÍ =VndNÍ hsJ )a¥G6( ;I kéHd{ pHwG hc hdK n,
uÂ„æV nv [Nh,‰ 4 , 5 hvhdI =VndNÍ hsJ#

hvcdHfD uÂ„æViH fH hsé™HnÍ hc kÂHdI [ÂU ;Î™D)SQ(:

hvcdHfD uÂ„æViHÏ lòé„T tHcÏ fH hsé™HnÍ hc kÂHdI [ÂU
;Î™D)SQ(fV hsHõ vhf¢I )4( hkíHÊ =VtJ “ 4”#

)4( 
s2)1-rD( 

n

1=i
S =sQ

;I uHlG.iHÏ hdK vhf¢I fI aVó bdG lD fHaN^

rD:köäJ löHpJ g®Cù nv iV vnÍ o¢V fI löHpJ iV d: hc
È̀ÁI.iHÏ o¢V fI köäJ löHpJ ;G clÎK.g®Cù fI s¢P ;G p<cÍ
l<vn l¢Hg¶I#

S^ köäJ löHpJ iV ̀ÈÁI o¢V fI löHpJ ;G lÁ¢ÆI#
n:j¶Nhn vnÍ.iHÏ o¢V#
kéHd{ pHwG hc h[VhÏ hdK v,ù hvcdHfD nv p<cÍ aÎV,n fI aVó

[N,‰ 6 lD.fHaN#
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xäÆHè
È̀ÁI.fÁNÏ

löHpJ
xäÆI

)i¥éHv(

nvwN
xäÆHè

löHpJ
g®Cù
)i¥éHv(

g®Cù
)nvwN (

oÎ„D ;L 63/08961 01/67 45/232 98/74

;L 92/4013 19/31 05/49 64/91

lé<sX 08/2171 86/7 05/89 82/02

cdHn 26/282 72/1 57/72 17/5

oÎ„D cdHn 29/232 40/1 57/13 35/6

[ÂU 31322 001 45/584 001

xäÆHè
È̀ÁI.fÁNÏ

löHpJ
xäÆI

)i¥éHv(

nvwN
xäÆHè

löHpJ
g®Cù
)i¥éHv(

g®Cù
)nvwN(

oÎ„D ;L 01/5681 63/8 0 0

;L 43/6047 91/33 17/93 81/8

lé<sX 30/4115 29/22 79/19 49/81

cdHn 25/9374 42/12 26/261 94/33

oÎ„D cdHn 20/8813 92/41 62/191 93/93

[ÂU 31322 001 45/584 001

a¥G 6- kÆúI.Ï ̀ÈÁI.fÁNÏ o¢V clÎK g®Cù fH hsé™HnÍ
hc uÂ„æV tHcÏ =HlHÏ 8/0

[N,‰4- nvwN , löHpJ xäÆHè kÆúI. ̀ÈÁI.fÁNÏ clÎK g®Cù fI
v,ù tHcÏ =HlHÏ 3/0

[N,‰ 5- nvwN , löHpJ xäÆHè kÆúI. ̀ÈÁI fÁNÏ clÎK g®Cù
fI v,ù tHcÏ =HlHÏ 8/0

[ÂU [äVÏ tHcÏ =HlHÏ3/0 =HlHÏ8/0

g®Cù SQ g®Cù SQ g®Cù SQ

0 7000/0 45/232 90/0 0 380/0

0 3000/0 05/49 20/0 17/93 91/0

0 40/0 05/89 02/0 79/19 500/0

0 60/0 57/72 31/0 26/261 80/0

45/584 20/0 57/13 03/0 62/191 94/0

[N,‰ 6- kéHd{ pHwG hc hvcdHfD uÂ„æViHÏ lòé„T tHcÏ
nv j¶ÎÎK j<hkÂÁNÏ clÎK g®Cù nv p<cÍ >fòÎC aÎV,n

haéVhμ tHcÏ qVã [äVÏ tHcÏ

xäÆHè g®Cù SQ g®Cù SQ

oÎ„D ;L - - 45/323 30/0

;L 40/604 30/0 57/64 400/0

lé<sX 42 82/0 52/55 22/0

cdHn 05/62 62/0 57/72 31/0

oÎ„D cdHn 92 42/0 57/13 03/0

[N,‰ 6- kéHd{ pHwG hc hvcdHfD uÂ„æViHÏ lòé„T tHcÏ
nv j¶ÎÎK j<hkÂÁNÏ clÎK g®Cù nv p<cÍ >fòÎC aÎV,n



fñE , kéÎíI =ÎVÏ
nv hdK ̀|,iA ̀ÈÁI.fÁNÏ o¢V clÎK g®Cù nv p<cÍ >fòÎC aÎV,n

fH hsé™HnÍ hc uÂ„æViHÏ lÁ¢R tHcÏ , hvcdHfD >kÈH fH hsé™HnÍ hc kÂHdI
[ÂU ;Î™D w<vè =VtJ# kéHd{ kúHË lD.niN ;I nrJ ̀ÈÁI.fÁNÏ fH
f¥Hv=ÎVÏ uÂ„æV haéVhμ tHcÏ fI ngÎG gñH• aNË pNhrG hvcù
u†<dJ iV uHlG nv iV kÆ¢I& iÂ<hvÍ& ;L , yÎV rHfG huéÂHn hsJ#
fI x<vÏ ;I pN,n 5/79 nvwN hc p<cÍ l<vn l¢Hg¶I vh nv xäÆI.Ï

È̀ÁI.fÁNÏ nhvhÏ hsé¶Nhn ;L g®Cù rVhv nhnÍ hsJ# nv uÂ„æV qVã
[äVÏ tHcÏ kÎC fI ngÎG qVã u<hlG ,ckD fH d¥NdæV huNhn fI sÂJ
w™V lÎG ;VnÍ , pN,n 67 nvwN hc clÎK.g®Cù.iH nv xäÆHè oÎ„D
;L , ;L rVhv lD.=ÎVn# nv [ÂU [äVÏ tHcÏ& hvcù `Î¥öG.iH fI
sÂJ d: lÎG kÂ<nÍ , nrJ oÎ„D ;ÂD nv j¶ÎÎK j<hkÂÁNÏ lÁHxR
g®CaD nhvn , uVwI ,sÎ¶D fI uÁ<hË l¥HkÈHÏ nhvhÏ hsé¶Nhn g®Cù
hkéòHã lD.a<n# )rVhv =VtéK pN,n 59 nvwN hc p<cÍ nv xäÆHè
o¢V cdHn , oÎ„D cdHn(#

fH nv k§V =VtéK hoé±́ tHpA fÎK kéÎíI hsé™HnÍ hc uÂ„æViHÏ
[ÂU [äVÏ tHcÏ fH qVã tHcÏ , fI lÁ§<v nséÎHfD fI kéÎíI.Ï
lÁHsF.jV , [ÈJ j¶NdG pöHsÎJ oÎ„D fḦÏ uÂ„æV tHcÏ qVã
, pöHsÎJ oÎ„D ;L [ÂU [äVÏ tHcÏ& hc tHcÏ =HlH ;I pN tHwG
fÎK hdK n, uÂ„æV lD.fHaN hsé™HnÍ aNÍ hsJ# hdK jñÆÎR kúHË
lD.niN ;I nv uÂ„æV tHcÏ =HlHÏ 8/0& nv xäÆI oÎ„D ;L ̀ÈÁI.fÁNÏ
iÎîæ<kI g®CaD lúHiNÍ kÂD.a<n , pN,n 37 nvwN hc clÎK
g®CaÈH kÎC nv xäÆHè nhvhÏ cdHn , oÎ„D cdHn rVhv lD =ÎVkN# hvcdHfD
uÂ„æViHÏ lòé„T lN‰ tHcÏ fH hsé™HnÍ hc kÂHdI [ÂU ;Î™D kÎC
kúHË nhn ;I lN‰ tHcÏ =HlHÏ 8/0 lÁHsF.jVdK lN‰ nv j¶ÎÎK
j<hkÂÁNÏ clÎK.g®Cù nv p<cÍ.Ï >fòÎC aÎV,n fI aÂHv lD.v,n#
kéÎíI fNsJ >lNÍ fH kéHd{ yÎ<lÎHË , iÂ¥HvhË “5” nv lÁ¢ÆI v,nfHv
=Î±Ë , aHntV “4” nv p<cÍ ]Hg¥V,n nv hséHË lHckNvhË l¢HfÆJ
nhvn# 
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;HiA oöHvjÈHÏ >Ë& hkéúHvhè l<söI fÎK.hgÂ„„D cgCgI.aÁHsD ,
lÈÁNsD cgCgI& [„N h,‰#

u„<Ê , lÈÁNsD >fòÎCnhvÏ hdVhËsH‰ h,‰ - aÂHvÍ 2 - ̀HdÎC 6831 44

9- Murat, E. and Candan, G. 2003. Use of fuzzy
relation to produce landslide susceptibility map of
a landslide pron area (west black sea region,
turkey), engineering geology, vol 75, pp 24.

10- Graeme, F. and Bonham, C. 1996.
Geographic information system for Geoscientists
(mode ling for GIS), Pergamon publication, USA,
Chate

11- Juang, C.H, X.H, Huang, R.D, Holtz, and
Chen,J.W. 1996. Determining of relative density
of sands from CPT using fuzzy sets. Journal of
Geotechnical Engineering 122(1), 1- 16.

12- Lee, D.H. and Juang, C.H. 1992. Evaluation
of failure potential in mudstone slopes using fuzzy
sets. ASCE Geotechnical Special Publication 31,
Stability and Performance of Slopes and
Embankment-II, vol.2, pp.1137-1151.

13- Sabuya. F, M. G. Alves and Pinto, W. D.
2006. Assessment of failure susceptibility of soil
slopes sing fuzzy logic,  Engineering Geology,
pp14.



Abstract

Evaluation of Fuzzy Logic Operators in Landslide Analysis
Case Study: Shirood Watershed

S. A. Abadinejad1, M. Yamani2, M. Maghsoudi3 and S. Shadfar4

Landslide is one of the mass movement processes that occur in Iran and parts of the world every year. It
causes huge human loss and economical damages.  This research investigates the evaluation of fuzzy logic
operators in prediction of landslide potential. Thus, Shirood Watershed was considered as a suitable model
for north of Iran. First, investigating resources, some of the most important factors in landslide occurrence
such as slope, lithology, land use, aspect and distance from fault in G.I.S. environment were prepared and
digitized as independent variables. Landslide distribution information layer was prepared with use of inter-
pretation of air photos and field survey with use of G.P.S. variables. The classification was done with his-
togram trend changes and available classifications. Weighting variables classes were determined between
0–1, and then weighted maps classified with fuzzy operators. Obtained maps accuracy was evaluated with
use of quality sum index (Qs). Results showed the fuzzy Gamma 0.8 operator is one of the best suitable
operator for land slide potential in Shirood  Watershed.

Keywords: Evaluation, Fuzzy Logic Operators, Landslide Hazard Zonation, Quality Sum Index,
Shirood  Watershed.
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