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]¥ÎNÍ
hdK |̀,iA fH iŃ lN‰.sHcÏ j®ÎÎVhè l¥HkD ,d|=D.iHÏ

aÎÂÎHdD >ã.iHÏ cdVclÎÁD fH hsé™HnÍ hc v,ù.iHÏ clÎK >lHvÏ ,
l¶ÎK hkíHÊ =VtJ# `HvhléViHÏ sNdL& ;„V& fD.;VfÁHè& líÂ<ß
;HjÎ<Ë.iH& HT&RAS&CE,SDThc ;G ,d|=D.iHÏ >ã cdVclÎÁD
hkéòHã aNkN# nv hféNh kVlH‰ f<nË nhnÍ.iH fH hsé™HnÍ hc >cl<Ë
;<gÂ<=V,́- hsÂÎVk<́ fVvsD aN , kéHd{ kúHË nhn ;I
`HvhléViHÏ CE& SDT, líÂ<ß ;HjÎ<Ë.iH kVlH‰ kÎöéÁN ;I fI ;Â:
gæHvdéL.=ÎVÏ kVlH‰ aNkN# såS jíCdI , jñ„ÎG ,hvd<=VhtD ,
,hvd<=VhÊ léÆHfG `HvhléViH lñHsäI aN# hvcdHfD kéHd{ fH lñHsäI.Ï
EBM, EAMfVhÏ lÆHndV jòÂÎÁD , lúHiNÍ.hÏ hkíHÊ =VtJ# kéHd{
kúHË nhn ;I v,ù.iHÏ clÎK >lHvÏ fVjVÏ aHdHË j<[ÈD köäJ fI
v,ù.iHÏ l¶ÎK nhaéI , iÂîÁÎK hsé™HnÍ hc lé®ÎV ;Â¥D nv v,ù
;<;VdíÎÁ+ nrJ kéHd{ vh fḦ fVnÍ hsJ# iÂîÁÎK ;<;VdíÎÁ+
fÈéVdK v,ù lN‰.sHcÏ fVhÏ `HvhléViHÏ ;„V& líÂ<ß
;HjÎ<Ë.iH&CE, HT& v,ù ;VdíÎÁ+ =ööéI fVhÏ `HvhléViHÏ
fD.;VfÁHè , sNdL& v,ù ;VdíÎÁ+ [HlU fVhÏ `HvhléV SDT,
;VdíÎÁ+ l¶Â<gD fVhÏ ̀ÈÁI.fÁNÏ ̀HvhléV RASlD.fHaN#

,h\Í.iHÏ ;„ÎNÏ^ >ã cdVclÎÁD& v,ù.iHÏ l¶ÎK& clÎK >lHv&
;<;VdíÎÁ+ , lN‰.sHcÏ

lÆNlI
p™Z h;<sÎöéL.iH fVhÏ fÆHÏ fúV , sHdV l<[<nhè ckNÍ nv

=V, >ã hsJ ;I hdK >ã fI gñH• ;Î™D lD.fHdöJ nhvhÏ
,d|=D.iHÏ ;Î™D , l¶ÎHviHdD lúòW fHaN , h=V jHlÎK ]ÁÎK
>fD hl¥HË.̀BdV käHaN& hdK t¶HgÎJ.iH fD heV lD.fHaN “1”# fH j<[I
fI jHlÎK fÎA.jV >ã l<vn kÎHc lÁHxR oú: hc lÁHfU cdVclÎÁD ,
iÂîÁÎK a¥ÁÁNÍ f<nË hdK h;<sÎöéL köäJ fI h;<sÎöéL.iHÏ
ndæV& gBh fVvsD ,q¶ÎJ ;Î™D lÁHfU >ã cdVclÎÁD hdK lÁHxR fI
lÁ§<v j†ÂÎK fÆHM h;<sÎöéL , ̀ÎúæÎVÏ hc a<v aNË fÎA hc pN
, iÂîÁÎK sHdV lú¥±è ;Î™D hlVÏ fHdöéI hsJ# nv hdK lÎHË
hsé™HnÍ hc v,ù.iHÏ sÁéD fVhÏ fVvsD ,q¶ÎJ ;Î™D
s™VÍ.iHÏ cdVclÎÁD ;HvÏ clHË fV , ̀ViCdÁI hsJ& gBh v,ù.iHÏ
clÎK >lHvÏ fH j<[I fI nhaéK j<hkÂÁNÏ.iHÏ o<fD ]<Ë ;HiA
kÂ<kI.fVnhvÏ.iH , htChdA nrJ jòÂÎK.iH& fI gñH• hsé™HnÍ
lD.j<hkN iL iCdÁI.iH vh ;HiA nhnÍ , iL l<[F htChdA nrJ
fV>,vniH a<n# hdK nhkA nv sHdV u„<Ê iÂî<Ë i<haÁHsD
;úH,vcÏ& hr„ÎL.aÁHsD& oH;úÁHsD , fÎ<g<\Ï föÎHv l<vn
j<[I ,hrU aNÍ , ;HvfVniHÏ tVh,hkD nhvn# hc s<Ï ndæV nv
sH‰.iHÏ hoÎV |̀,iúæVhË föÎHvÏ fI ;Â: v,ù.iHÏ clÎK
>lHvÏ läHnvè fI jÈÎI kÆúI.iHÏ ;Î™D >ã.iHÏ cdVclÎÁD
kÂ<nÍ.hkN#

lÎêHrD , lñÂNÏ “2” s¢P >ã cdVclÎÁD vh fH hsé™HnÍ hc
v,ù.iHÏ léNh,‰ nv,Ë.dHfD , v,ù clÎK >lHv jòÂÎK , hdK
v,ù.iH vh fH iL lÆHdöI ;VnkN# kéHd{ kúHË niÁNÍ.Ï nrJ rHfG
rä<‰ v,ù clÎK >lHv , jòÂÎÁæV ;VdíÎÁ+ nv lÆHdöI fH ndæV
v,ù.iHÏ >lHv ;±sÎ: f<nÍ hsJ# k§VÏ.chnÍ , iÂ¥HvhË “3” hc
v,ù clÎK >lHv nv fVvsD j®ÎÎVhè l¥HkD ;Î™ÎJ >ã cdVclÎÁD
naJ fḦv,n hsé™HnÍ ;VnÍ , =Chvù kÂ<nkN ;I ,hvd<=VhÊ.iHÏ
iNhdJ hg¥éVd¥D& ;„V , s<g™Hè fI jVjÎF nhvhÏ nhlÁI.Ï jHeÎV
00716 & 00805 & 001201 léV , pN >séHkI 335/0&
235/1 , 50/2 nvwNkN , hc sHoéHv ;V,Ï jä¶ÎJ lD.;ÁÁN#
;VsÎ: “9” ;VdíÎÁ+ vh fI uÁ<hË rHfG huéÂHnjVdK& r<Ï.jVdK ,
=öéVnÍ.jVdK v,ù fVhÏ nv,Ë.dHfD , jÈÎI.Ï lÁñÁD.iHÏ jVhc
>ã.iHÏ cdVclÎÁD lD.nhkN , uÁ<hË lD.;ÁN ;I v,ù dHn aNÍ&
v,ù \m<hséHjÎöéÎ¥D hsJ ;I nv >Ë ,hvdHkS l¥HkD& l<r¶ÎJ ,
j<cdU kÂ<kI.iH l<vn l±p§I rVhv lD.=ÎVn# >=<séÎÁ< , iÂ¥HvhË

lN‰.sHcÏ j®ÎÎVhè l¥HkD fVoD hc ,d|=D.iHÏ aÎÂÎHdD
>ã.iHÏ cdVclÎÁD fI ;Â: v,ù.iHÏ clÎK >lHvÏ

,pÎN päÎäD hvf¢HkD1& uäHõ hpÂNÏ2, lñÂNlÈNÏ téHpD3
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“6” fI fVvsD clHkD , l¥HkD y„§J kÎéVhè nv >ã.iHÏ cdVclÎÁD
V̀nhoéÁN# >kÈH hc v,ù.iHÏ ;<;VdíÎÁ+ , ;VdíÎÁ+ l¶Â<gD
hsé™HnÍ kÂ<nÍ , kéHd{ kúHË nhnkN ;I htChdA uNÊ r¢¶ÎJ fHuE
htChdA lÎChË ,hvdHkS lD.=Vnn , iÂîÁÎK ;HvfVn v,ù
;<;VdíÎÁ+ fHuE ;HiA uNÊ r¢¶ÎJ nv jòÂÎK y„§J kÎéVhè
aNÍ , ;HiA iCdÁI.Ï kÂ<kI.fVnhvÏ wñVhdD , ;HviHÏ
>clHdúæHiD vh nv D̀ nhvn# hpÂN “4” ;HvfVn v,ù ;VdíÎÁ+ vh
nv jòÂÎK ,hföéæD l¥HkD lé®ÎViHÏ ;Î™D >ã lêG SDTfI ;Hv
fVn , kéÎíI =VtJ ;I ;VdíÎÁ+ rHf„ÎJ fḦdD fVhÏ hdK iŃ
nhvn# ḧ , iÂ¥HvhË “7” nv vhf¢I fH j®ÎÎVhè l¥HkD y„§J hcè
kÎéVhjD nv >ã.iHÏ cdVclÎÁD ;L.uÂR , uÂÎR l¢Hg¶I kÂ<nkN#
kÂ<kI.iHÏ >ã cdVclÎÁD hc 24 ]HÍ ;I fI =<kI.Ï ̀Vh;ÁNÍ p™V aNÍ

f<nkN& jÈÎI ;VnÍ , jñ„ÎG \m<hséHjÎöéÎ¥D v,Ï nhnÍ.iHÏ y„§J
hcè kÎéVhjD hkíHÊ nhnkN# kéHd{ fI nsJ >lNÍ& sHoéHv l¥HkD
q¶Î™D vh hc y„§J hcè kÎéVhjD nv ]HÍ.iHÏ ;L.uÂR , uÂÎR
kúHË nhn# hdK |̀,iA fH iŃ lN‰.sHcÏ j®ÎÎVhè l¥HkD
,d|=D.iHÏ >ã cdVclÎÁD fH hsé™HnÍ hc v,ù.iHÏ clÎK >lHvÏ ,
l¶ÎK hkíHÊ =VtJ# iŃ hc hdK l¢Hg¶I fVvsD ,q¶ÎJ j®ÎÎVhè
l¥HkD >ã.iHÏ cdVclÎÁD nv d: n,vÍ.Ï >lHvÏ hsJ ;I fH hdK
fVvsD lD.j<hË nv >dÁNÍ fH jÈÎI.Ï kÆúI.hÏ lúHfI kÆúI.iHÏ jÈÎI
aNÍ.Ï ,q¶ÎJ j®ÎÎVhè ;Î™D >ã.iHÏ cdVclÎÁD vh nv [ÈJ
fÎHfHkChdD , dH hpÎHÏ fÎHfHË fH jH;ÎN fV löHdG >ã lÁ¢ÆI nv d:
n,vÍ.Ï >lHvÏ lúHfI fVvsD kÂ<n#
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a¥G 1 - l<r¶ÎJ lÁ¢ÆIÏ l<vn l¢Hg¶I 



l<hn , v,ù.iH
lÁ¢ÆI.Ï l<vn l¢Hg¶I
lÁ¢ÆI.Ï l<vn l¢Hg¶I nv fòúD hc naJ aVdT >fHn fH ,s¶éD

fHgY fV0073 i¥éHv fV v,Ï vs<fHè ;<hjVkVÏ fH lòéûHè
[®VhtÎHdD "25 ¬05 jH " 71 ¬25 x<‰ aVrD , "83 ¬43 jH "05 ¬43
uV° aÂHgD& nv aÂH‰ aVrD hséHË rL nv tHw„I.Ï 02 ;Î„<léVÏ
rL ,hrU aNÍ hsJ# lÎHkæÎK hvj™Hß naJ hc s¢P nvdH 058 léV
hsJ# lÎHkæÎK fHvkN=D sḦkI fV hsHõ nhnÍ.iHÏ sHclHË
i<haÁHsD ;ú<v 731 lÎ„D.léV& lÎChË jäòÎV hc júé: ;±õ A
pN,n 0442 lÎ„D.léV nv sH‰& fÎúÎÁI.Ï nlHÏ sḦkI 54 , ;ÂÎÁI.Ï
>Ë 7- nv[I.Ï sHkéD.=Vhn hsJ# hr„ÎL lÁ¢ÆI fH j<[I fI hr„ÎL kÂHÏ
n,lHvjK hw±ó aNÍ sVn , tVhoú: hsJ# a¥G )1( l<r¶ÎJ
lÁ¢ÆI.Ï l<vn l¢Hg¶I vh kúHË lD.niN#

lÁHfU >lHvÏ
fVhÏ hkíHÊ ̀|,iA hc nhnÍ.iHÏ ;Î™D >ã cdVclÎÁD naJ    aVdT

>fHn jÂHã lVf<£ fI sH‰.iHÏ 1831 jH 6831 hsé™HnÍ aN ;I
nhnÍ.iHÏ 32 p„ÆI ]HÍ lúHiNÍ.hÏ hc gñH• wñJ , ;™HdJ lÁHsF
júòÎW nhnÍ aN# iÂîÁÎK fI ;Â: >cl<Ë ;<gÂ<=V,́-
hsÂÎVk<́ kVlH‰ f<nË nhnÍ.iH l<vn fVvsD rVhv =VtéÁN#

fVvsD sHoéHv l¥HkD nhnÍ.iH
hsHõ clÎK >lHv fV j¶VdT kÎL j®ÎÎVkÂH ),hvd<=VhÊ(1hsé<hv

hsJ# j®ÎÎV ,hvdHkS fÎK kÆHxD fI tHw„I.Ï hhc d¥NdæV& lD.j<hkN
iÂäöéæD léÆHfG fÎK lÆNhv lé®ÎV , hdK kÆH£ vh kúHË niN# nv
w<vè ,[<n sHoéHv l¥HkD& xäÎ¶D hsJ ;I ,hföéæD lÆNhv lé®ÎV
nv kÆH£ kCnd: fI iL fÎA.jV hc kÆH£ n,v hc iL fHaN# h=V ,hvdHkS
fÎK kÆHxD fI tHw„I.Ï h;<]: fHaN& kúHkI.Ï ,hföéæD fÎA.jV
lé®ÎV fÎK >Ë kÆH£ hsJ# hdK ,hvdHkS ,hföéI fI tHw„I vh kÎL j®ÎÎVkÂH
lD.kHlÁN# fNdK lÁ§<v ̈cÊ hsJ líÂ<ß lVfU j™HqG kÆHxD ;I fI

tHw„I.Ï l¶„<Ê hhc iÂNdæV ,hrU aNÍ.hkN& lñHsäI , nv lÆHfG h
vsL a<kN# a¥G )2( kÂHdD hc d: ,hvd<=VhÊ vh kúHË lD.niN#

nv hdK |̀,iA s¶D aN jH v,ù.iHÏ =<kH=<Ë clÎK >lHvÏ
);VdíÎÁ+ l¶Â<gD2& ;VdíÎÁ+ [HlU3& ;VdíÎÁ+ =ööéI4,
;<;VdíÎÁ+5( , v,ù.iHÏ l¶ÎK )jHfU a¶HuD6, lÎHkæÎK léñVμ
,ckD7( fH iL lÆHdöI a<kN# 

1- v,ù.iHÏ clÎK >lHvÏ
1-1- ;VdíÎÁ+ l¶Â<gD 
;VdíÎÁ+ jòÂÎK ckD hsJ ;I lÆHndV d: lé®ÎV vh nv kÆH£

kÂ<kI.fVnhvÏ  kúNÍ fI w<vè jV;ÎF o¢D hc lÆHndV iÂHË lé®ÎV nv
kÆH£ hxVh́ >Ë nv k§V lD =ÎVn# fV>,vn lÆNhv znv kÆ¢I.Ï 0xfI
,sÎ„I.Ï jòÂÎK cË ;VdíÎÁ+ fH l¶HngI.Ï )1( fÎHË lD.a<n#

)1(                                                                   )ix(zilå
n

1=i
=)0x(*Z

;I nv >Ë *ZlÆNhv lé®ÎV l¥HkD fV >,vn aNÍ& z)ix(lÆNhv lé®ÎV
l¥HkD lúHiNÍ aNÍ nv kÆ¢I ix, il,ckD hsJ ;I fI kÂ<kI.Ï ix
köäJ nhnÍ lD.a<n , fÎHkæV hiÂÎJ kÆ¢I.Ï ihÊ nv fV>,vn hsJ#

1-2- ;VdíÎÁ+ [HlU
nv aVhd¢D ;I iV n, lÑg™I.Ï j®ÎÎVB̀dVÏ )[äVÏ , jûHntD(&

iÂClHË nv sHoéHv l¥HkD lé®ÎV kHpÎI.hÏ ,[<n nhaéI fHaÁN› vtéHv ,
hgæ<Ï j®ÎÎV ̀BdVÏ lé®ÎV lVf<£ vh lD j<hË nv rHgF l¶HngI.Ï )2(
kúHË nhn^ 

)2(                                                            )x(e+ )x(k¦ka
k
å
0=k

=)x(z

1-3- ;VdíÎÁ+ =ööéI
uäHvè hc jòÂÎK.=V yÎV o¢D hsJ , iÁæHlD ;I j<cdU nhnÍ.iH

`ÎîÎNÍ fHaN , iÂîÁÎK fVhcù >kÈH hc vhÍ j<cdU.iHÏ l¶Â<‰ >lHvÏ
)kVlH‰ , dH g<ø kVlH‰( na<hv fHaN& fI ;Hv =VtéI lD.a<n#

1-4- ;<;VdíÎÁ+
jòÂÎK cË ;<;VdíÎÁ+ iÂHË ;VdíÎÁ+ j<s¶I dHtéI hsJ ;I nv

>Ë lé®ÎViHÏ eHk<dI kÎC gñH• aNÍ.hkN# l¶HngI.Ï )3( kúHË niÁNÍ.Ï
vhf¢I.Ï ;<;VdíÎÁ+ hsJ#

)3(                 )1bV( 2Z 2bl   
2n
å
1=b

+ )1aS( 1z 1al
1a

å
1=a 

=).s(1z

u„<Ê , lÈÁNsD >fòÎCnhvÏ hdVhËsH‰ s<Ê - aÂHvÍ 7 - jHföéHË 8831 25

margoiraV imeS -1 

a¥G 2 - kÂHdD hc d: ,hvd<=VhÊ

gnigirK yranidrO -2 

gnigirK lasrevinU  -3

gnigirK evitcnujsiD  -4

gnigirkoC  -5

snoitcnuF sisaB laidaR -6 

gnithgieW ecnatsiD esrevnI  -7



nv hdK l¶HngI ).s(1zjòÂÎK lé®ÎV 1znv kÆ¢I.Ï 0s& 1al, 1bl
,cË.iHÏ >lHvÏ lVf<£ fI lé®ÎViHÏ h,gÎI , eHk<dI lD.fHaÁN#

2- v,ù.iHÏ l¶ÎK
2-1- jHfU a¶HuD 
jHfU a¶HuD jHf¶D fI w<vè )||jx-x||(F =)x(jFhsJ ;I

,hföéI fI tHw„I fÎK  dRÎX, kÆ¢I Ï eHfJ dRÎjXhsJ# nv hdK
jHfU FjHf¶D ̀Î<séI , ,hföéI fI iV cdVlíÂ<uI dRÎWlD.fHaN#

RkúHË.niÁNÍ.Ï tHw„I.Ï hr„ÎN,sD fÎK iV [™J kÆ¢I nv
líÂ<uI.Ï W hsJ#

2-2- lÎHkæÎK léñVμ ,ckD
nv v,ù lÎHkæÎK léñVμ ,cË.nhv& lÆNhv tH;é<v ,ckD )il( fH

hsé™HnÍ hc l¶HngI.Ï )4( lñHsäI lD.a<n#
a-

D
i )4(                                                                                  __________ = il

ia-
D å

n

1=i
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[N,‰ 1- kéHd{ jíCdI , jñ„ÎG ,hvd<=VhÊ

hséñ¥HÊ t†HdD nhlÁI Ï jHeÎV sÆT heV r¢¶I hÏ lN‰ ;úÎN=D ]<gæD hkñVh́ l¶ÎHv lÎHkæÎK lé®ÎV

89/0 0851 4631/0 2410/0 kÂHdD 50/0 98/0 016 8/3651 )til/qem( HT

99/0 0337 6140/0 1000/0 hs™V,mÎNÏ 90/0- 16/0 34/3 7/61 )til/qem( RAS

505/0 0445 901/0 450/0 kÂHdD 98/0- 85/0 6392 1/0119 )mc/homμ( CE

305/0 09801 351/0 670/0 kÂHdD 67/0- 46/0 3902 1585 )til/gm( SDT

99/0 0863 63300/0 10000/0 hs™V,mÎNÏ 48/0- 46/0 2/32 9/56 )til/qem( aN

858/0 0511 2021/0 1710/0 kÂHdD 36/0- 57/0 4/32 11/46 )til/qem( lC

799/0 0059 7140/0 1000/0 hs™V,mÎNÏ 35/0- 13/0 35/0 700/3 )til/qem( 2-
3ocH

305/0 09522 371/0 680/0 kÂHdD 48/0- 46/0 5/43 6/79 líÂ<ß ;HjÎ<Ë.iH

[N,‰ 2- kéHd{ jíCdI , jñ„ÎG ,hvd<=VhÊ léÆHfG

hséñ¥HÊ t†HdD nhlÁI jHeÎV sÆT heV r¢¶I hÏ lN‰ qVdF iÂäöéæD lé®ÎV ;Â¥D lé®ÎV

98/0 00115 1383 024 hs™V,dÎNÏ 98/0 líÂ<ß ;HjÎ<kÈH HT

448/0 00942 4/238 031 hs™V,dÎNÏ 498/0 CE RAS

627/0 06712 9/2531 173 kÂHdD 99/0 SDT CE

487/0 00114 8/33 13/7 kÂHdD 616/0 líÂ<ß ;HjÎ<Ë iH SDT

386/0 09392 2861 335 hs™V,dÎNÏ 147/0 CE aN

377/0 00114 7682 256 kÂHdD 56/0 CE lC

899/0 08291 254/0 100/0 hs™V,dÎNÏ 709/0 RAS 3ocH

297/0 00114 3392 906 kÂHdD 866/0 CE líÂ<ß ;HjÎ<Ë iH
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[N,‰ 3- kéHd{ v,ù.iHÏ =<kH=<Ë jòÂÎK ̀HvhléViHÏ l<vn l¢Hg¶I

EAM EBM `HvhléV EAM EBM v,ù jòÂÎK `HvhléV

680/0 2000/0-

RAS

36/81 29/0 ;VdíÎÁ+ l¶Â<gD

HT

390/0 1100/0- 25/02 31/0 ;VdíÎÁ+ =ööéI

101/0 210/0- 7/81 77/0 ;VdíÎÁ+ [HlU

201/0 1500/0- 61/71 50/1 ;<;VdíÎÁ+

390/0 10/0- 10/91 36/0 jHfU a¶HuD )hså±dK(

290/0 500/0- 7/81 6/1 lÎHkæÎK léñVμ ,ckD j<hË 1

890/0 2000/0- 9/81 59/1 lÎHkæÎK léñVμ ,ckD j<hË 2

06 81/2

SDT

2/58 92/2 ;VdíÎÁ+ l¶Â<gD

CE

2/76 43/3 9/49 78/3 ;VdíÎÁ+ =ööéI

43/65 34/2 7/58 5/21- ;VdíÎÁ+ [HlU

6/06 3/9- 73/25 11/0 ;<;VdíÎÁ+

7/06 23/0- 9/16 47/1 jHfU a¶HuD )hså±dK(

8/95 7/2 2/58 7/3 lÎHkæÎK léñVμ ,ckD j<hË 1

9/95 67/6 1/88 41/9 lÎHkæÎK léñVμ ,ckD j<hË 2

86/0 210/0

sNdL

710/1 20/0 ;VdíÎÁ+ l¶Â<gD

líÂ<ß 
;HjÎ<Ë.iH

7/0 1000/0 61/1 10/0- ;VdíÎÁ+ =ööéI

76/0 830/0 62/81 3/1- ;VdíÎÁ+ [HlU

56/0 210/0 16/0 11000/0 ;<;VdíÎÁ+

76/0 30/0- 860/1 510/0 jHfU a¶HuD )hså±dK(

76/0 110/0 910/1 640/0 lÎHkæÎK léñVμ ,ckD j<hË 1

66/0 550/0 20/1 801/0 lÎHkæÎK léñVμ ,ckD j<hË 2

610/0 5000/0

fD ;VfÁHè

27/0 310/0 ;VdíÎÁ+ l¶Â<gD

;„V

610/0 50000/0 77/0 20/0 ;VdíÎÁ+ =ööéI

610/0 9100/0 17/0 810/0- ;VdíÎÁ+ [HlU

610/0 35000/0 07/0 310/0 ;<;VdíÎÁ+

610/0 9100/0 17/0 810/0- jHfU a¶HuD )hså±dK(

610/0 96000/0 07/0 20/0 lÎHkæÎK léñVμ ,ckD j<hË 1

610/0 2000/0 47/0 70/0 lÎHkæÎK léñVμ ,ckD j<hË 2



;I nv hdK l¶HngI^
iD=tHw„I fÎK kÆ¢I fV>,vn aNÍ , lÆNhv lúHiNÍ aNÍ nv kÆ¢I ihÊ 
a:j<hË l¶HngI , n:j¶Nhn kÆH£ lúHiNÍ aNÍ hsJ#

;ÁéV‰ huéäHv lN‰ , ,hvd<=VhÊ
hvcdHfD huéäHv lN‰ , fV>,vn iH fH lñHsäI >lHviHÏ lÎHkæÎK l¢„R

haéäHiÈH EAM1& lÎHkæÎK hvdäD  haéäHÍ.iH EBM2hkíHÊ aN# 

)5(         ê)x(z - ̂Zê å
n
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1
n= EAM
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a¥G 5 - ,hvd<=VhÊ sNdLa¥G 6 - ,hvd<=VhÊ léÆHfG sNdL

a¥G 7 - ,hvd<=VhÊ SDTa¥G 8 - ,hvd<=VhÊ léÆHfG SDT
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lÆNhv lúHiNÍ.hÏ , nj¶Nhn kÂ<kI.iH lD.fHaN#

kéHd{
kòöéÎK =HÊ nv hsé™HnÍ hc nhnÍ.iHÏ l¥HkD nv clÎK >lHv fVvsD

kVlH‰ f<nË nhnÍ.iH hsJ ;I fNdK lÁ§<v >cl<Ë ;<gÂ<=V,́-
hsÂÎVk<́ fV v,Ï nhnÍ.iH >clHdA aN , lúòW =VndN ;I hc

u„<Ê , lÈÁNsD >fòÎCnhvÏ hdVhËsH‰ s<Ê - aÂHvÍ 7 - jHföéHË 8831 32

a¥G 52 - kÆúIÏ j®ÎÎVhè l¥HkD HT

a¥G 62 - kÆúIÏ j®ÎÎVhè l¥HkD ;HjÎ<ËiH



lÎHË nhnÍ.iHÏ ;Î™D hkéòHfD >ã.iHÏ cdVclÎÁD lÁ¢ÆI.Ï l<vn
l¢Hg¶I& `HvhléViHÏ sNdL& ;„V& fD.;VfÁHè& HT1, RAS

kVlH‰ f<nÍ , sHdV nhnÍ.iH d¶ÁD líÂ<ß ;HjÎ<Ë.iH& SDT2,
iNhdJ hg¥éVd¥D3kVlH‰ kä<nÍ& gBh fI ;Â: gæHvdéL =VtéK hdK
nhnÍ.iH kVlH‰ aNkN#

nv lVp„I f¶N jíCdI , jñ„ÎG ,hvd<=VhÊ fI ;Â: kVÊ htChv +SG

fV v,Ï nhnÍ.iH w<vè ̀BdVtJ ;I kéHd{ >Ë nv [N,‰ 1 >,vnÍ aNÍ
hsJ# kéHd{ kúHË lD.niN nv `HvhléViHÏ sNdL& ;„V& fD.;VfÁHè&
RAS,HTsHoéHv l¥HkD q¶Î™D fÎK nhnÍ.iH ,[<n nhvn# nv hnhlI
nv,Ë dHfD nhnÍ.iH fI ;Â: kVÊ htChv SIG crAfI ,sÎ„I.Ï v,ù.iHÏ
clÎK >lHvÏ , l¶ÎK hkíHÊ =VtJ ;I kéHd{ >Ë nv [N,‰ )3( >,vnÍ
aNÍ hsJ# nv [N,‰ )2( kÎC kéHd{ fI nsJ >lNÍ hc ,hvd<=VhÊ léÆHfG
nhnÍ.iH ;I fVhÏ lñHsäI.Ï v,ù ;<;VdíÎÁ+ l<vn kÎHc hsJ&
kÂHdA nhnÍ aNÍ hsJ# fI lÁ§<v lñHsäI.Ï ,hvd<=VhÊ léÆHfG fÎK ;G
`HvhléViHÏ l<vn k§V >ã.iHÏ cdVclÎÁD vhf¢I.Ï iÂäöéæD fVrVhv
aN , ̀HvhléVÏ ;I qVdF iÂäöéæD fḦjVÏ köäJ fI sHdV ̀HvhléViH
fH ̀HvhléV léÆHfG vh nhaJ& fI uÁ<hË lé®ÎV ;Â¥D nv k§V =VtéI aN#
lé®ÎViHÏ ;Â¥D nv [N,‰ )2( >,vnÍ aNÍ.hkN# kéHd{ fI nsJ >lNÍ
pH;D hc >Ë hsJ ;I lé®ÎViHÏ hw„D HT& RAS& CE, fD.;VfÁHè
iÂäöéæD fḦdD fH lé®ÎViHÏ ;Â¥D o<n köäJ fI sHdV `HvhléViH
nhvkN# nv hnhlI hvcdHfD kéHd{ v,ù.iHÏ =<kH=<Ë jòÂÎK& ,hvd<=VhÊ
, ,hvd<=VhÊ léÆHfG `HvhléViHÏ l<vn hsé™HnÍ )a¥G.iHÏ 3 jH 81(
>,vnÍ aNÍ hsJ# nv kÈHdJ fH j<[I fI lÆNhv EAM,EBMkÆúI.Ï
fÈéVdK lN‰ jòÂÎK fVhÏ iV `HvhléV jVsÎL aN )a¥G.iHÏ 91 jH
62(#

fñE , kéÎíI.=ÎVÏ
lÆHndV EAM, EBMlÆNhv hvdäD vh kúHË lD.niÁN ;I nv

pHgJ hdNÍ >‰ fHdöéD löH,Ï w™V fHaÁN# lÆHndV lêÎJ dH lÁ™D
rHfG j<[I >kÈH fI jVjÎF kúHË niÁNÍ.Ï fV>,vn fÎA.jV dH ;L.jV hc
lÆNhv ,hr¶D iöéÁN“01”# nv ,hrU EAMl¶V́ nrJ v,ù ,
lÎHkæÎK o¢HsJ ;I iV ]I fI w™V kCnd:.jV fHaN& fÈéV hsJ ,
EBMkúHkæV lÎHkæÎK hkñVh́ l¶ÎHv jòÂÎÁD hc lÆNhv lúHiNÍ
hsJ , iV ]I ;L.jV fHaN& fÈéV hsJ “5”# hdöH;S , sVd<hséH,h
“8” `ÎúÁÈHn ;VnkN ;I EAMlD.j<hkN fI uÁ<hË l¶ÎHvÏ ;I iV n,
,d|=D hkñVh́ , nrJ v,ù vh nv fV nhvn& fVhÏ lÆHdöI.Ï nrJ
v,ù.iH fI ;Hv v,n# lÆHndV köäéÄ `HdÎK lÎHkæÎK l¢„R haéäHiÈH ,
lÎHkæÎK hvdäD haéäHiÈH kúHË niÁNÍ.Ï nrJ köäéH fḦÏ v,ù
;<;VdíÎÁ+ fVhÏ `HvhléViHÏ ;„V& líÂ<ß >kÎ<Ë.iH& líÂ<ß

;HjÎ<Ë.iH&CE, HT, v,ù ;VdíÎÁ+ =ööéI fVhÏ ̀HvhléViHÏ
sNdL , iÂîÁÎK v,ù ;VdíÎÁ+ [HlU fVhÏ `HvhléV SDT,
;VdíÎÁ+ l¶Â<gD fVhÏ È̀ÁI.fÁNÏ `HvhléV RASlD.fHaN# hgäéI
=™éÁD hsJ ;I fVhÏ `HvhléV ;„V , fD.;VfÁHè lÆNhv EBMnv
júòÎW kÈHdD fVhÏ È̀ÁI.fÁNÏ hdK `HvhléViH nv k§V=VtéI aN fI
=<kI.hÏ ;I nv `HvhléV fD.;VfÁHè nv jÂHlD v,ù.iH lÆNhv EAM

fVhfV f<n& gBh EBMfI uÁ<hË lV[U ;ÁéV‰ lN‰ , hvcdHfD >Ë l<vn
hsé™HnÍ rVhv =VtJ# hdK ,q¶ÎJ nv ̀HvhléV ;„V kÎC nv fVhfV f<nË
lÆNhv EAMv,ù.iHÏ ;<;VdíÎÁ+ , lÎHkæÎK léñVμ ,cË.nhv fH
j<hË 1 kÎC lúHiNÍ =VndN# hdK |̀,iA kúHË niÁNÍ.Ï h,g<dJ
v,ù.iHÏ clÎK >lHvÏ köäJ fI v,ù.iHÏ l¶ÎK nv È̀ÁI.fÁNÏ
`HvhléViHÏ ;Î™D >ã nv lÁ¢ÆI.Ï l<vn l¢Hg¶I hsJ# kéHd{ hdK

|̀,iA fH kéHd{ |̀,iA.iHÏ ;VsÎ: “9” , hpÂN “4” iÂò<hkD
nhvn# fH j<[I fI hdK ;I v,ù ;<;VdíÎÁ+ fVhÏ fÎA.jV ̀HvhléViHÏ
>ã cdVclÎÁD lÁHsF hsJ& gBh lD.j<hkN fÎHkæV hdK k¥éI fHaN ;I
fÎA jV `HvhléViHÏ >ã.iHÏ cdVclÎÁD nhvhÏ vhf¢I.hÏ l¶ÁD.nhv fH
iL iöéÁN# 
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kéHd{ fI nsJ >lNÍ lÆHdöI =VnkN jH aHdN fé<hË fI hw„D ;„D ,
h[ÂHgD nv oû<ü È̀ÁI.fÁNÏ `HvhléViHÏ ;Î™D >ã.iHÏ cdVclÎÁD
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Abstract

Modeling Spatial Variability of Ground Water Chemical Properties Using
Geostatistical Methods

V. Habibi1, A. Ahmadi2 and M.M. Fattahi3

To model the spatial variability of groundwater chemical characteristics, our research was performed

using Geostatistic and deterministic methods. In our study, Na+, Cl-, HCO3
-2, total Cations, TH, SAR, EC

and TDS from ground water characteristics were selected. At first, normality of data tested using

Kolmogorov-Smirnov test, then we transformed EC, total Cations and TDS using logarithmic transforma-

tion. Variography and interaction variogram of data calculated. The result of estimated and expected

amount using MAE and MBE were presented. Result showed significance of Geostatistical methods in

comparison to deterministic methods and Cokriging increased result's precision. Cokriging is the best

method for modeling of Cl-, total Cations and TH. Disjunctive Kriging is the suitable methods for model-

ing of HCO3
-2 and Na+. Universal Kriging resulted best model for TDS. On the other hand ordinary Kriging

is the best method for SAR modeling.                                                               

Keywords: Ground Water, Deterministic Methods, Geoststistics, Modeling and Cokriging. 
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