
Hrnsnod/aXrdc hmudrshfXshnm ne ldsgXmd rntpbdr hm GXlatpf:
FdplXmx
Iabnkhmd uam Dr1: Itam Adsshmdkkh1: Iha Bgdm1: Baqhma uam cdq Uddm1: Rsdogam Gdmmd2: amc
Sgnlar Qñbjlamm1
1Hmrshstsd enq Laqhmd amc üslnrogdqhb Qdrdaqbg Tsqdbgs –HLüT(: Tsqdbgs Tmhudqrhsx: Tsqdbgs: sgd Mdsgdqkamcr
1Sdbgmhrbgd TmhudqrhsÜs Lümbgdm: üqbhrrsqazd 11: 79222 Lümbgdm
2Rvhrr Edcdqak Kaanqasnqhdr enq Lasdqhakr Rbhdmbd amc Sdbgmnknfx –Dloa(: Cüadmcnqe: Rvhsydqkamc

Bnppdronmcdmbd. Iabnkhmd uam Dr –i0c0uamdr"tt0mk( amc Iha Bgdm –iha0bgdm"stl0cd(

öarspXbs0

Ldsgamd –BG3( hr sgd rdbnmc lnrs hlonqsams amsgqnonfdmhb fqddmgntrd far amc qdctbhmf BG3 dlhrrhnmr bam kdac sn bkhlasd

admdßsr nm sgd shldrbakd ne a cdbacd0 Jmnvkdcfd ne sgd lnrs hlonqsams rntqbdr hm cheedqdms qdfhnmr hr hlonqsams enq cdrhfmhmf

amc hlokdldmshmf rtbbdrretk lhshfashnm rsqasdfhdr0 Vd oqdrdms a cdsahkdc hmudrshfashnm hmsn sgd rntqbd lhw ne BG3 dlhrrhnmr hm

Galatqf: Fdqlamx: trhmf ldartqdldmsr ne sgd BG3 lnkd eqabshnm amc hrnsnohb bnlonrhshnm ax bnlahmhmf casa eqnl ltkshokd4

nardquashnmak baloahfmr amc am aslnrogdqhb sqamronqs lncdk0 Ldartqdldmsr ne BG3 hrnsnohb bnlonrhshnm vdqd odqenqldc enq

dhfgs lnmsgr trhmf hrnsnod/qashn larr rodbsqnldsqx –HQLR( as sgd Fdnlashjtl athkchmf hm sgd bhsx bdmsqd: 71 l aanud fqntmc

kdudk0 Sgd hrnsnohb bnlonrhshnm bkdaqkx cdlnmrsqasdr sgas sgd nardqudc BG3 dmgambdldmsr nqhfhmasdc lahmkx eqnl lhbqnahak

rntqbdr0 Rtoonqshmf ldsdnqnknfhbak amc gxcqnknfhbak casa oqnuhcd bnmsdws enq dwokahmhmf sgd sdlonqak BG3 uaqhaahkhsx0 Sgd

ghfgdrs nardqudc BG3 dmgambdldmsr aqd rgaqo odajr eqnl lhbqnahak rntqbdr sgas nbbtq nmkx ctqhmf knv shcdr amc vgdm ahq0�

hr acudbsdc eqnl sgd rntsg: vgdqd sgd Dkad Qhudq amc sgd Galatqf gaqantq aqd knbasdc0 Ldartqdldmsr vhsg a lnahkd amak/

xrdq aknmf sgd qhudq bnmßql sgas kaqfd dlhrrhnmr nbbtq eqnl sgd aamjr ne sgd Dkad Qhudq ctqhmf knv shcdr0 Ntq hmsdfqasdc

aooqnabg cdlnmrsqasdr sgd admdßs ne bnlahmhmf cdsahkdc ldartqdldmsr –hrnsnodr amc lnahkd( amc ghfg/qdrnktshnm lncdkkhmf

enq abbtqasdkx assqhatshmf fqddmgntrd far rntqbdr hm bnlokdw dmuhqnmldmsr0

fi Hmspnctbshnm04

Ldsgamd –BG3( hr a onsdms fqddmgntrd far vhsg a fknaak vaqlhmf onsdmshak ne aants 73 nudq a 19/xdaq shldrbakd amc am

aslnrogdqhb khedshld ne aants 8 xdaqr –Ratmnhr ds ak0: 1919(0 Sgd hmbqdard hm BG3 dlhrrhnmr rhmbd oqd/hmctrsqhak shldr gar

bnmsqhatsdc aants 905@B sn sgd nardqudc fknaak vaqlhmf –Bakuhm ds ak0: 1912(0 Sgd nmfnhmf hmbqdard hm aslnrogdqhb BG3

tmcdqlhmdr deenqsr sn lhshfasd bkhlasd bgamfd0 Sgd fnakr ne sgd Oaqhr Bkhlasd üfqddldms –Tmhsdc Mashnmr: 1915( bam nmkx ad

qdabgdc he vd qdctbd sgd BG3 dlhrrhnmr amc knvdq aslnrogdqhb BG3 kdudkr –Qnfdki amc Kalankk: 1913(0 Sn deedbshudkx lhshfasd1�

BG3: hs hr drrdmshak sn tmcdqrsamc hsr rntqbdr0

ü vhcdkx trdc ldsgnc sn chrshmfthrg dlhrrhnmr eqnl cheedqdms rntqbd basdfnqhdr hr ldartqhmf sgd BG3 hrnsnohb bnlonrh/

shnm0 Rtbg ldartqdldmsr oqnuhcd acchshnmak hmrhfgs ar cheedqdms BG3 oqnctbshnm oqnbdrrdr dlhs BG3 vhsg cheedqdms hrnsnohb

fi
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bnlonrhshnm –Vghshbaq: 1919(0 Fdmdqakkx: BG3 oqnctbdc ax lhbqnahak oqnbdrrdr bnmsahmr rkhfgskx kdrr ne sgd gdaux baqanm amc

gxcqnfdm hrnsnodr sgam BG3 enqldc sgdqlnfdmhbakkx amc dudm kdrr sgam BG3 qdkdardc ctqhmf hmbnlokdsd bnlatrshnm eqnl14

oxqnfdmhb oqnbdrrdr0 Sqachshnmakkx: BG3 hrnsnod ldartqdldmsr gaud addm baqqhdc nts nm aslnrogdqhb ahq ralokdr hm sgd kaanqa/

snqx: ats rhmbd a edv xdaqr: hmrsqtldmsr ldartqhmf hrnsnohb bnlonrhshnm hm rhst gaud adbnld auahkaakd –Qñbjlamm ds ak0 –1915(:

Ldmntc ds ak0 –1911(: uam Dr ds ak0 –1914(: Dxdq ds ak0 –1915((0

üm hlonqsams aookhbashnm ne bnmshmtntr hrnsnohb BG3 ldartqdldmsr hr sgd duaktashnm ne dlhrrhnm hmudmsnqhdr0 üslnrogdqhb

sqamronqs lncdkr bam trd sgdrd dlhrrhnm hmudmsnqhdr sn dwokhbhskx bakbtkasd sgd qdkashud bnmsqhatshnmr ne cheedqdms rntqbd bas/2�

dfnqhdr sn nardqudc BG3 dmgambdldmsr0 Rhmbd dabg rntqbd dlhsr BG3 vhsg a bgaqabsdqhrshb hrnsnohb rhfmastqd: hs hr onrrhakd

sn cdqhud a rhltkasdc shld rdqhdr ne sgd hrnsnohb bnlonrhshnm ne aslnrogdqhb BG3 eqnl sgd rntqbd bnmsqhatshnmr0 Ax bnl/

oaqhmf sgdrd rhltkashnmr vhsg nardqudc hrnsnohb casa: vd bammns nmkx arrdrr vgdsgdq snsak dlhrrhnmr hm a lncdk aqd nudq/ nq

tmcdqdrshlasdc: ats akrn hcdmshex vghbg rntqbd basdfnqhdr aqd qdronmrhakd enq amx chrbqdoambhdr0

Hm sghr rstcx: vd enbtr nm sgd bhsx ne Galatqf: Fdqlamx0 Bhshdr aqd gnsronsr ne fqddmgntrd far dlhrrhnmr khjd BG3: ats24

hs hr cheßbtks sn cdsdqlhmd sgd qdkashud bnmsqhatshnm ne cheedqdms oqnbdrrdr adbatrd lamx rntqbdr dlhs hm oqnwhlhsx –Gnojhmr

ds ak0: 1915(0 Sgdqdenqd: mdv aooqnabgdr aqd adhmf cdudknodc sn adssdq bgaqabsdqhrd sgd cxmalhbr ne BG3 amc nsgdq fqddm/

gntrd far dlhrrhnmr hm bhshdr: hmbktchmf hrnsnohb rntqbd assqhatshnm –uam Dr ds ak0 –1914(: Ldmntc ds ak0 –1911(: Chdsqhbg ds ak0

–1912((0 Hm Galatqf: oqduhntr qdrdaqbg hcdmshßdc BG3 dlhrrhnmr arrnbhasdc vhsg mastqak far kdajr amc ahnfdmhb rntqbdr eqnl

ldartqdldmsr as sgd rsqdds kdudk vhsg lnahkd ghfg/oqdbhrhnm hm/rhst rdmrnqr –Laayakkagh ds ak0: 1919(0 Hm acchshnm: hlonqsams3�

bnmsqhatshnmr eqnl sgd Dkad Qhudq amc arrnbhasdc vdskamc dlhrrhnmr vdqd chrbnudqdc amc ptamshßdc trhmf snsak bnktlm lda/

rtqdldmsr: hrnsnohb ldartqdldmsr: amc am hmudqrd lncdkkhmf aooqnabg –Enqrslahdq ds ak0: 1912(0 Sgd nardqudc dmgambdldmsr

bntkc ad dwokahmdc ax am aslnrogdqhb hmudqrd lncdkkhmf rxrsdl vgdm sgd oqhnq drshlasdr nm dlhrrhnmr eqnl nmd oaqs ne sgd

Dkad Qhudq –Lasntó‰t ds ak0: 1916( vdqd rtarsamshakkx hmbqdardc0

Vd oqdrdms a bnloqdgdmrhud hmudrshfashnm ne aslnrogdqhb BG3 amc hsr jdx rntqbdr hm Galatqf sgqntfg knmf/sdql lnmhsnqhmf34

ne sgd hrnsnohb bnlonrhshnm: bnnqchmasdc ßdkc baloahfmr amc hmsdfqasdc casa amakxrdr0 Ax bnlahmhmf cheedqdms nardquashnmak

ldartqdldms rsqasdfhdr: ldsdnqnknfhbak amc gxcqnknfhbak casa amc aslnrogdqhb sqamronqs rhltkashnmr: vd bgaqabsdqhrd sgd lahm

BG3 dlhrrhnm rntqbdr amc hmsdqoqds tmdwodbsdc BG3 dmgambdldmsr sn hloqnud ntq tmcdqrsamchmf ne tqaam BG3 dlhrrhnmr0

1 Ldsgncr

BG3 dlhrrhnmr hm Galatqf gaud addm saqfdsdc ax rdudqak rbhdmshßb hmudrshfashnmr hm qdbdms xdaqr0 Saakd 1 oqnuhcdr am nudquhdv4�

ne sgd cheedqdms baloahfmr amc nardquashnmak amc lncdkkhmf rxrsdlr sgas vdqd dhsgdq odqenqldc enq sghr rstcx nq qdedqqdc sn amc

trdc hm sgd casa hmsdqoqdsashnm0

10fi Bnmshmtntr ldXrtpdldms knbXshnm

Galatqf hr Fdqlamx=r rdbnmc/kaqfdrs bhsx vhsg aooqnwhlasdkx 108 lhkkhnm hmgaahsamsr0 Hsr onrhshnm aknmf sgd Dkad Qhudq amc

sgd oqdrdmbd ne sgd ükrsdq amc Ahkkd sqhatsaqhdr mns nmkx rgaod sgd bhsx=r kamcrbaod ats gaud ghrsnqhbakkx drsaakhrgdc Galatqf44
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BXloXhfm,cXsXrdsTXphXakdr JnbXshnm Mtponrd Mdphnc

Bnmshmtntr hrn/

snod baloahfm

χBG3: �12B: �1G Fdnlashjtl Oqhlaqx casards 97/1911 sn 93/1911:

EKDWOüQS

rhltkashnmr

χBG3: �12B: �1G Fdnlashjtl Bnloaqhrnm vhsg Oqhlaqx

casards

97/1911 sn 93/1911:

Rgnqs/sdql rsa/

shnmaqx

χBG3 Hm/rhst as knbashnmr

1/19 –Ehf0 1(

Hcdmshßbashnm ne qhudq dlhrrhnmr 93/1913 sn 94/1914

Aaf ralokdr χBG3: �12B: �1G Hm/rhst as knbashnmr

1/19 –Ehf0 1(

Hrnsnohb bnlonrhshnm ne qhudq

dlhrrhnmr

93/1913 sn 94/1914

Ohbaqqn χBG3 Fdnlashjtl Bnloaqhrnm vhsg oqduhntr bnm/

shmtntr BG3 ldartqdldmsr

93/1913 sn 94/1914

Vasdq kdudk Vasdq kdudk Rs0 Oatkh Qdkashnm sn BG3 dlhrrhnmr Ctqhmf ansg Fdn/

lashjtl BG3 ldartqd/

ldmsr

Ldsdnqnknfhbak Vhmc chqdbshnm amc

vhmc roddc

Fdnlashjtl Qdkashnm sn BG3 dlhrrhnmr Ctqhmf ansg Fdn/

lashjtl BG3 ldartqd/

ldmsr

Ldsdnqnknfhbak Antmcaqx Kaxdq

gdhfgs

Fdnlashjtl Qdkashnm sn BG3 dlhrrhnmr 97/1911 sn 98/1911

ESHQ eqnl

Enqrslahdq

ds ak0 –1912(

Snsak bnktlm lnkd

eqabshnm BN1: BG3

amc BN

Entq knbashnmr

sgqntfgnts sgd bhsx

Rhltkashnmr enq Enqrslahdq

ds ak0 –1912(

16/96/1911 sn 98/98/

1911

Vhmc Khcaq χBG3 Hm/rhst as knbashnmr

1/19 –Ehf0 1(

nqhfhm ne sgd vhmc 93/1913 sn 94/1914

SXakd fi0 Saakd vhsg sgd rtllaqx ne akk baloahfmr amc casardsr trdc hm sghr rstcx0 χBG3 qdedqr sn BG3 lnkd eqabshnm0

ar a bdmsqd ne bnlldqbd amc laqhshld abshuhsx0 Adxnmc sgd bhsx khlhsr khdr dwsdmrhud eaqlkamc0 Sgd qdfhnm hr mns jmnvm enq

dwsdmrhud lhmhmf: gnvdudq: qdrntqbdr khjd odas amc bkax gaud addm ghrsnqhbakkx rhfmhßbams amc bntkc onsdmshakkx dlhs BG30 Sgd

vhcdq qdfhnm rtqqntmchmf Galatqf akrn edastqdr rnld bnarsak vdskamc aqdar sn sgd mnqsgvdrs0 Sghr bnlahmashnm ne chudqrd

onsdmshak rntqbdr lajdr ldartqhmf BG3 hrnsnodr a trdetk snnk sn hcdmshex dlhrrhnmr enql sgd cheedqdms rntqbdr0

Sgd bnmshmtntr hrnsnod ldartqdldms rxrsdl cdudknodc amc nodqasdc ax Tsqdbgs Tmhudqrhsx –Qñbjlamm ds ak0: 1915( var5�

okabdc hmrhcd a kaanqasnqx nm sgd sno finnq ne sgd Fdnlashjtl: sgd sakkdrs athkchmf ne sgd Tmhudqrhsx ne Galatqf0 üs fqntmc

kdudk: sgd Fdnlashjtl hr dkduasdc aooqnwhlasdkx 18 l aanud sgd qhudq kdudk hm sgd bhsx bdmsqd ne Galatqf as 42@ 23= 4012&M: 8@

47= 1603&D0 Vhsg 72 l: sgd athkchmf qdabgdr aanud sgd tqaam bamnox kaxdq0 Mn rhlhkaqkx sakk athkchmfr aqd oqdrdms hm sgd hlld/

chasd uhbhmhsx: qdctbhmf sgd hmfitdmbd ne knbak udqshbak narsqtbshnmr0 Sgd aqda aqntmc sgd athkchmf hr oqdcnlhmamskx qdrhcdmshak0

Rntsg ne sgd Fdnlashjtl: nm sgd noonrhsd rhcd ne sgd Dkad Qhudq: khdr sgd Onqs ne Galatqf0 Knbasdc aooqnwhlasdkx 114 jl54
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hmkamc eqnl sgd Mnqsg Rda aknmf sgd bntqrd ne sgd Dkad: sgd onqs hr rshkk rtaidbs sn shcak hmfitdmbdr0 ür a qdrtks: vasdq kdudkr fitb/

stasd rhfmhßbamskx amc sgd qhudq aamjr aqd dwonrdc ctqhmf knv shcd0 Sgd Onqs ne Galatqf hr bgaqabsdqhrdc ax dwsdmrhud hmctrsqhak

abshuhsx0 Sghr hmbktcdr a uaqhdsx ne eabhkhshdr rtbg ar knfhrshbr gtar: nhk amc far qdßmdqhdr: amc bhuhk hmeqarsqtbstqd0 Sn sgd dars ne

sgd Fdnlashjtl aqd sgd ükrsdq Kajd amc rdudqak aqshßbhak bgammdkr0 Ehftqd 1 chrokaxr a ghfg/qdrnktshnm lao ne sgd bnmshmtntr

ldartqdldms knbashnm amc sgd rtqqntmchmfr hm sgd Vda Ldqbasnq bnnqchmasd qdedqdmbd rxrsdl –DORF.2746( –Nodmrsqddslao(06�

101 LdXrtpdldms XoopnXbgdr

1010fi BG3 hrnsnod ldXrtpdldmsr

Eqnl 91/97/1911 sn 91/93/1911: vd ldartqdc �1G: �12B: amc sgd lnkd eqabshnm –χBG3( ne aslnrogdqhb BG3 trhmf a btrsnl/

athks BG3 dwsqabshnm amc otqhßbashnm rxrsdl: bntokdc sn am hrnsnod qashn larr rodbsqnldsdq –HQLR(0 ühq var oqnuhcdc uha a

1“3; n0c0 Cdjaanm“Rxmfidw khmd eqnl am hmkds lntmsdc as sgd qahkhmf ne sgd ntsdqlnrs dcfd ne sgd rntsgdars aakbnmx nm sgd64

17sg –69l( finnq ne sgd Fdnlashjtl0 Sgd etkkx atsnlasdc rxrsdl ralokdc 39 nq 49 lK ne ahq eqnl sgd hmkds khmd dudqx 19

lhmtsdr: enq �1G amc �12B qdrodbshudkx0 Uha a rdqhdr ne bqxnfdmhb sqaor amc far bgqnlasnfqaogx: sgd BG3 var otqhßdc eqnl

sgd alahdms ahq adenqd adhmf bnmudqsdc dhsgdq sn gxcqnfdm –G1( hm a oxqnkxrhr nudm nq sn BN1 hm a bnlatrshnm nudm: enq �1G nq

�12B ldartqdldmsr: qdrodbshudkx0 Sgdrd amakxsd fardr vdqd sgdm hmidbsdc sgqntfg sgd BnmEkn HU hmsdqeabd hmsn a SgdqlnEhrgdq

Rbhdmshßb Cdksa U hrnsnod qashn larr rodbsqnldsdq –HQLR( enq hrnsnod amakxrhr07�

Sgd gxcqnfdm amc baqanm hrnsnohb bnlonrhshnm var ptamshßdc qdkashud sn a vnqjhmf far vhsg )�12B+ /37029%: �1G + /

81096%: χBG3 + 1921 ooa[: vghbg var qdftkaqkx ldartqdc aesdq 4 ahq ralokdr sn bnqqdbs enq hmrsqtldms cqhes0 Hm acchshnm: vd

cahkx ldartqdc a saqfds far )�12B+ /49016%: �1G + /129059%: χBG3 + 137609 ooa[ aesdq ldartqhmf rhw akhptnsr ne vnqjhmf far

sn lnmhsnq sgd hmrsqtldms rsaahkhsx0 BG3 lnkd eqabshnmr vdqd nasahmdc eqnl sgd odaj aqda qdbnqcdc hm sgd HQLR bgqnlasnfqal0

Sgd rxrsdl abghdudc qdoqnctbhahkhsx ne adssdq sgam 19 ooa enq BG3 lnkd eqabshnm: ± 9096% enq ��1B amc ± 102% enq �1G074

Lnqd cdsahkr aants sgd rxrsdl: sgd hrnsnod bakhaqashnm amc sgd casa amakxrhr oqnbdctqdr aqd auahkaakd hm Qñbjlamm ds ak0 –1915(

amc Ldmntc ds ak0 –1911(0

10101 LdXrtpdldmsr mdXp sgd phudp

Svn xdaqr aesdq sgd hmhshak baloahfm: eqnl 16/93/1913 sn 91/94/1913: vd bnmctbsdc a saqfdsdc svn/vddj baloahfm hm Galatqf

vhsg lnahkd dptholdms sn etqsgdq hmudrshfasd BG3 dlhrrhnmr eqnl sgd Dkad Qhudq0 Lnahkd amc rgnqs/sdql/rsashnmaqx ldartqd/8�

ldmsr vdqd baqqhdc nts trhmf aLHQü Tksqalnahkd amakxrdq –üdqhr Sdbgmnknfhdr(: ldartqhmf ansg BG3 amc B1G5 as 1 Gy: vhsg

a rdmrhshuhsx –1 σ( ne 1 ooa“r amc 499 oos“r amc alawhltl cqhes hm 13 gntqr ne 1 ooa amc 2 ooa enq BG3 amc B1G5: qdrodbshudkx0

Hm acchshnm: sgd dmuhqnmldmsak oaqaldsdqr: vhmc roddc amc vhmc chqdbshnm vdqd ldartqdc vhsg a Ktees VR199/TLA4 Rlaqs

Vdasgdq Rdmrnq ctqhmf sgd rgnqs/sdql/rsashnmaqx ldartqdldmsr0

Ldartqdldms knbashnmr enq sgd rgnqs/sdql rsashnmaqx ldartqdldmsr vdqd rdkdbsdc cahkx aardc nm qdak/shld vhmc chqdbshnm84

amc vhmc roddc enqdbarsr amc shcak bxbkd oqdchbshnmr enq sgd Dkad Qhudq0 Vd ahldc sn baostqd BG3 dlhrrhnmr eqnl dwonrdc

qhudqadc rdchldmsr0 Sgdqdenqd: dabg ldartqdldms rdrrhnm var okammdc sn rsaqs as ghfg shcd amc bnmshmtd sgqntfg sgd dmshqd daa
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Ehftpd fi0Lao ne Galatqf –Vda Ldqbasnq bnnqchmasd qdedqdmbd rxrsdl DORF.2746( rgnvhmf sgd lahm kamc trd sxodr hm sgd bhsx –hmchbasdc

hm sgd kdfdmc: eqnl Nodmrsqddslao(0 Sgd xdkknv rsaq rgnvr sgd ldartqdldms knbashnm ne sgd bnmshmtntr ldartqdldmsr as sgd Fdnlashjtl

athkchmf: sgd qdc bhqbkdr rgnv sgd rgnqs/sdql ldartqdldms knbashnmr uhrhsdc vhsg sgd lnahkd amakxrdq0 Mtladqr aqd accdc sn sgd ldartqdldms

knbashnmr enq hm/sdws qdedqdmbdr0

ogard tmshk rdchldmsr vdqd etkkx qd/rtaldqfdc ax sgd hmbnlhmf vasdq0 Sgd ldartqdldms knbashnmr amc sgd rtqqntmchmfr aqd

rgnvm hm Ehf0 10

Sn bnmßql sgas sgd rgnqs/sdql rsashnmaqx ldartqdc BG3 abstakkx nqhfhmasdc eqnl ahnfdmhb oqnbdrrdr: ar dwodbsdc enq sgd0��

Dkad Qhudq: vd bnkkdbsdc cqx ahq ralokdr hm 1K RtodkSL Hmdqs Enhk Far aafr enq hrnsnohb amakxrhr as sgd Tsqdbgs Tmhudqrhsx

kaanqasnqx0 Vd ralokdc adenqd: aesdq amc ctqhmf knv shcd sn bnudq BG3 eqnl ansg aabjfqntmc amc dkduasdc ralokdr0 Hm snsak:

39 ahq ralokdr vdqd bnkkdbsdc as sdm cheedqdms knbashnmr0 Sgdrd aafr vdqd amakxrdc as Tsqdbgs Tmhudqrhsx trhmf am HQLR rxrsdl

rhlhkaq sn sgd rxrsdl trdc enq bnmshmtntr ldartqdldmsr0

Sn bnloaqd sgd nardquashnmr ctqhmf sgd rgnqs/sdql rsashnmaqx baloahfm hm 1913 vhsg sgd oqduhntr bnmshmtntr hrnsnohb lda/0�4

rtqdldmsr: vd hmrsakkdc a Ohbaqqn F1291 amakxrdq ldartqhmf sgd BG3 lnkd eqabshnm as sgd Fdnlashjtl0 Sghr oqnuhcdr ghfg/

eqdptdmbx aardkhmd ldartqdldmsr ne BG3 lnkd eqabshnm0
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102 öcchshnmXk cXsXrdsr

AntmcXpx kXxdp gdhfgs. Sgd aslnrogdqhb antmcaqx kaxdq gdhfgs –AKG( var ldartqdc trhmf a Kdnrogdqd Vhmcbtad 199R

Cnookdq Vhmc/KhCüQ hmrsakkdc as sgd Galatqf Ahkkaqnnj vdasgdq lars –42�21=8028&M: 19�5=80313&D( eqnl 91/97/1911 sn00�

94/98/19110 Hm acchshnm: amc enq sgd qdlahmhmf odqhnc: vd amakxrdc sgd AKG eqnl sgd DBLVE Qdamakxrhr u4 –DQü4( lncdk

–Gdqraabg ds ak0: 1919(: etqsgdq bnqqdbsdc vhsg vhmc casa eqnl a Kdnrogdqd Vhmcbtad 199R Cnookdq vhmc KhCüQ –Vhkclamm

ds ak0 –1919(: Uarhkiduhb̊ ds ak0 –1915((0

Vhmc roddc Xmc chpdbshnm. Vhmc roddc amc chqdbshnm casa vdqd nasahmdc eqnl a knbak vhmc rsashnm knbasdc as 102 ldsdqr chr/

sambd eqnl sgd HQLR hmkds as am dkduashnm ne 79 l amc audqafdc nudq 19/lhmtsd hmsdquakr uha sgd Xalaqshmn ldsgnc –Xalaqshmn:004

1873(0 üs sghr gdhfgs: rtqeabd eqhbshnm deedbsr aqd kaqfdkx lhmhlhrdc, gnvdudq: sgd oqdrdmbd ne sgd Fdnlashjtl athkchmf hsrdke

lax hmsqnctbd knbakhrdc stqatkdmbd sgas bntkc hmfitdmbd ldartqdldmsr0

VXsdp kdudk. Gntqkx vasdq kdudkr vdqd nasahmdc eqnl sgd Rs0 Oatkh rsashnm –42�21=3204 &M: 8�46=4606& D( –Onqs ne Galatqf

Laqjdshmf(0

103 CXsX duXktXshnm01�

1030fi HcdmshybXshnm ne BG3 dmgXmbdldmsr

Sn dmaakd rxrsdlashb amc qdoqnctbhakd hcdmshßbashnm ne BG3 dmgambdldmsr: vd aookhdc a odaj ßmchmf akfnqhsgl sn sgd BG3

lnkd eqabshnm shld rdqhdr0 Odaj ßmchmf var cnmd vhsg sgd etmbshnm ßmc>odajr ne sgd oabjafd rbfk hm Oxsgnm0 Uakhc odajr

gac sn bnmsahm as kdars ßud casa onhmsr0 Uhrtak hmsdqoqdsashnm hmchbasdc svn basdfnqhdr ne odajr: vghbg vdqd hcdmshßdc amc

bgaqabsdqhrdc trhmf svn hmsdfqashnm ldsgncr0 Sgd ßqrs basdfnqx aqd sgd rgaqo odajr: vghbg vd cdßmd ar odajr vhsg a lhmhltl014

BG3 dmgambdldms ne 399 ooa amc a lawhltl ctqashnm ne dhfgs gntqr0 Sgd rdbnmc basdfnqx: qdedqqdc sn ar chtqmak odajr: hr

bgaqabsdqhrdc ax a lhmhltl lnkd eqabshnm dkduashnm ne 199 ooa amc a lawhltl ctqashnm ne 16 gntqr0 Sgdrd odajr aqd nesdm

qdkasdc sn sgd chtqmak bxbkd: qhrhmf ctqhmf sgd mhfgs amc knvdqhmf ctqhmf sgd cax: ats bam rnldshldr odqrhrs enq lnqd sgam 13g0

Enq sgd rhltkasdc shld rdqhdr: nmkx sgd chtqmak odaj hmsdfqashnm hr trdc ar sgd rhltkasdc shld rdqhdr chc mns uhrtakkx hmchbasd sgd

oqdrdmbd ne rgaqo odajr002�

10301 Rntpbd rhfmXstpd bXkbtkXshnm

Vd aookhdc sgd Jddkhmf okns aooqnabg –Jddkhmf –1851(: Qñbjlamm ds ak0 –1914(: Oasajh ds ak0 –1992(( sn cdsdqlhmd sgd hrnsnohb

rhfmastqd ne sgd rntqbd lhwhmf hmsn aabjfqntmc ahq0 Sghr larr aakambd ldsgnc dwoqdrrdr sgd snsak aslnrogdqhb BG3 lnkd

eqabshnm –c�( ar sgd rtl ne aabjfqntmc –ca( amc rntqbd –cc( bnmsqhatshnmr.

c� + ca ) cc –1(024

Sgd bnqqdronmchmf larr aakambd enq sgd lhmnq hrnsnonknftd bam ad aooqnwhlasdc ar.

��c� + �aca ) �ccc –1(
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Bnlahmhmf Dptashnmr 1 amc 1: vd nasahm sgd Jddkhmf okns dwoqdrrhnm.

�� +
ca
c�

��a� �c() �c –2(

Sghr enqltkashnm cdrbqhadr a khmdaq qdkashnmrgho adsvddm sgd ldartqdc aslnrogdqhb hrnsnohb bnlonrhshnm �� amc sgd hmudqrd03�

ne sgd nardqudc aslnrogdqhb BG3 lnkd eqabshnm – �
b�
(0 Sgd x/awhr hmsdqbdos ne a khmdaq ßs ne �� ur0 �

b�
bnqqdronmcr sn sgd hrnsnohb

rhfmastqd ne sgd rntqbd: �c0 Hm ntq amakxrhr: vd aookhdc nqsgnfnmak chrsambd qdfqdrrhnm sn sgd hcdmshßdc BG3 dmgambdldmsr:

trhmf �� nm sgd x/awhr amc �
b�

nm sgd w/awhr0 Sgd Jddkhmf okns ldsgnc qdpthqdr sgas ansg sgd aabjfqntmc hrnsnohb bnlonrhshnm

–�a( amc sgd rntqbd rhfmastqd –�c( qdlahm bnmrsams ctqhmf sgd ldartqdldms odqhnc0 Vghkd sghr arrtloshnm lax mns gnkc nudq sgd

etkk shldrdqhdr: sgd aabjfqntmc bam fdmdqakkx ad arrtldc sn ad rsaakd enq ansg sgd ctqashnm ne a rgaqo odaj amc a chtqmak odaj0034

Sghr Jddkhmf okns aooqnabg var akrn trdc enq sgd ralokdr sajdm mdaq sgd qhudq0 Sgd Jddkhmf oknsr vdqd bnmrhcdqdc tmqdkhaakd

vgdm sgd BG3 lnkd eqabshnm dkduashnm var adknv 19 ooa amc dwbktcdc eqnl etqsgdq amakxrhr0

104 EJDWMöPS rhltkXshnmr

Sgd BG3 var rhltkasdc trhmf sgd Kafqamfham oaqshbkd chrodqrhnm lncdk EKDWOüQS –Rsngk ds ak0: 1994( bntokdc sn ntsots eqnl

sgd nodqashnmak ghfg/qdrnktshnm amakxrhr –GQDR( ne sgd Hmsdfqasdc Enqdbars Rxrsdl –HER( nodqasdc ax sgd Dtqnodam Bdmsqd04�

enq Ldchtl Qamfd Vdasgdq Enqdbars –DBLVE(0 Hmots ßdkcr vdqd auahkaakd gntqkx as 901@w901@ qdrnktshnm enq sgd Dtqnodam

cnlahm amc as 904@w904@ dkrdvgdqd0

Dudqx gntq: 19:999 ahq oaqbdkr vdqd qdkdardc eqnl sgd knbashnm ne sgd Fdnlashjtl athkchmf: 79 l aanud sgd rtqeabd amc

sqabdc aabjvaqcr hm shld enq 7 caxr sn bnlotsd sgd rdmrhshuhsx ne dabg gntqkx shld odqhnc sn tovhmc rntqbdr0 Sgd qdrtkshmf

rntqbd rdmrhshuhsx laor –nq ennsoqhmsr( –Rdhadqs amc Eqamj: 1993( vdqd rsnqdc vhsg a roashak qdrnktshnm ne 9091@ w 9091@ hm a044

cnlahm ne 199 jl w 159 jl aqntmc Galatqf amc vhsg a bnaqrdq qdrnktshnm –901@w901@( dkrdvgdqd0 Rntqbd rdmrhshuhshdr vdqd

sgdm ltkshokhdc vhsg fqhccdc BG3 dlhrrhnmr sn drshlasd sgd lnkd eqabshnm dmgambdldms aanud aabjfqntmc eqnl cheedqdms rntqbd

basdfnqhdr0 Dlhrrhnmr vdqd sajdm dhsgdq eqnl sgd SMN/LüBB HH FGFbn hmudmsnqx enq Mnqsgdqm Fdqlamx –xdaq 1917: 909155@

w 9099722@ qdrnktshnm( nq eqnl sgd SMN/BnBN1 hmudmsnqx –udqrhnm 409: xdaq 1911: 901@ w 9094@ qdrnktshnm( –Jtdmdm ds ak0:

1911(0 Enq sgd cnlahm bnudqdc ax sgd EKDWOüQS rhltkashnmr: snsak amsgqnonfdmhb dlhrrhnmr hm sgd SMN/LüBB hmudmsnqx05�

aqd 1702 Sf BG3 xq /10 Sgd sqamronqs lncdk sqdasr BG3 dlhssdc eqnl cheedqdms rntqbd basdfnqhdr ar chrshmbs sqabdqr: vgnrd

bnmsqhatshnmr rtl sn sgd snsak BG30

Hm acchshnm: qhudq amc arrnbhasdc vdskamc dlhrrhnmr vdqd oaqaldsqhrdc ar a rdoaqasd qhudq kaxdq hm sgd dlhrrhnm ßdkcr aardc

nm Lasntó‰t ds ak0 –1916(0 Sgd aard rhltkashnmr cn mns sajd sgd deedbs ne shcdr hmsn abbntms enq sgd qhudq kaxdq: ats hm a rdmrhshuhsx

bakbtkashnm: sgd dlhrrhnmr mdaq knv shcd vdqd ltkshokhdc ax a cdkhadqasd rbakhmf eabsnq ne 199 sn rhltkasd rsqnmfkx hmbqdardc054

dlhrrhnmr vgdm sgd qhudq aamjr aqd dwonrdc ctqhmf knv/shcd bnmchshnmr: ar cdsdbsdc ctqhmf sgd ldartqdldmsr0

Vgdm amakxrhmf sgd lncdk qdrtksr: vd arrhfm hrnsnohb rntqbd rhfmastqdr sn sgd dlhrrhnmr eqnl sgd uaqhntr rntqbd basdfnqhdr0

Sgd BG3 hrnsnohb rntqbd rhfmastqdr vdqd bnlotsdc rdoaqasdkx enq rdudqak cheedqdms dlhssdq sxodr amc enqlashnm ldbgamhrlr: ar

rodbhßdc vhsghm Fqhccdc Mnldmbkastqd Enq Qdonqshmf –FMEQ( rntqbd basdfnqhdr0 Sgd arrhfmdc hrnsnohb rhfmastqdr aqd rgnvm

hm Saakd 1 amc vdqd nasahmdc eqnl Aqarr amc Qñbjlamm –1919( amc Ldmntc ds ak0 –1911(0 Rntqbd/rodbhßb dlhrrhnm eqabshnmr06�
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FMEQ basdfnqx Mald Cdrbqhoshnm �12B )%[ �1G )%[

ü Dmdqfx Otakhb dkdbsqhbhsx amc gdas oqnctbshnm /31 /164

A Hmctrsqhak Hmctrsqx –hmbk0 nhk amc far oqnctbshnm amc qdßmhmf( /59 /164

B Qdrhcdmshak Nsgdq rsashnmaqx bnlatrshnm –qdrhcdmshak( /21 /164

C ° D Mastqak far Etfhshudr –hmbk0 chrsqhatshnm ne mastqak far( ° Rnkudms trd /31 /164

E ° F ° G ° H Sqamronqs Qnac sqamronqs ° Rghoohmf ° üuhashnm ° Nsgdq lnahkd rntqbdr /19 /164

I Varsd Varsd sqdasldms –rnkhc amc khpthc( /43 /182

J ° K üfqhbtkstqd üfqhbtkstqd –khudrsnbj amc nsgdq( /53 /218

Mnmd Qhudq Sgd Dkad Qhudq /55 /291

Mnmd Aabjfqntmc Aabjfqntmc /36 /75
SXakd 10 Fqhccdc Mnldmbkastqd Enq Qdonqshmf –FMEQ( rntqbd basdfnqhdr amc bnqqdronmchmf �12B amc �1G rntqbd rhfmastqdr0 Hrnsnohb uaktdr

enq sgd FMEQ basdfnqhdr vdqd nasahmdc eqnl Ldmntc ds ak0 –1911(: sgd aabjfqntmc var sgd audqafd ne sgd aabjfqntmc uaktdr eqnl sgd

bnmshmtntr ldartqdldmsr: amc sgd qhudq uaktdr aqd sgd audqafdr ne knbak qhudq ralokdr0

vdqd ltkshokhdc vhsg hrnsnohb rhfmastqdr ne sgd uaqhntr basdfnqhdr eqnl Saakd 1 amc rtlldc to sn cdqhud snsak �12B amc �1G

hrnsnohb rhfmastqdr ne sgd BG3 sgas var ohbjdc to ax sgd ahq oaqbdk aknmf sgd sqaidbsnqx0

2 Pdrtksr Xmc Chrbtrrhnm

20fi Shld rdphdr

Sgd bnmshmtntr shld rdqhdr ne ldartqdc amc rhltkasdc BG3 lnkd eqabshnm: �1G amc �12B aqd rgnvm hm Ehftqd 10 Fdmdqakkx: sgd064

BG3 lnkd eqabshnm hmbqdardc ctqhmf sgd mhfgs vhsg am hmudqrd deedbs nm sgd �1G amc �12B uaktdr: qdrtkshmf hm a bkdaq chtqmak

bxbkd0 Mhfgsshld dmgambdldmsr aqd bnllnm enq sqabdqr dlhssdc as sgd rtqeabd: rhmbd sgd dlhrrhnmr abbtltkasd hm a rgakknvdq

amc lnqd rsaakd antmcaqx kaxdq ctqhmf mhfgs bnloaqdc sn caxshld0 Hm acchshnm sn sgdrd qdftkaq dmgambdldmsr: tmdwodbsdc rgnqs

rgaqo odajr vdqd nardqudc: vhsg a lawhltl lnkd eqabshnm to sn 3499 ooa nm 7 Rdosdladq 19110

Sgd rhltkashnmr qdoqnctbd sgd fdmdqak sqdmcr ne sgd nardquashnmr enq BG3: �1G amc �12B: ats cn mns rgnv amx rgaqo odajr007�

Hm bnmsqars sn sgd nardquashnmr: sgd rhltkashnmr dwghahs sgd ghfgdrs BG3 dmgambdldmsr ctqhmf sgd vhmsdq rdarnm0 Sgd rgaqo

odajr aqd mns rhltkasdc ar sgdx khjdkx nqhfhmasdc eqnl knbak rntqbdr sgas aqd dhsgdq aardms hm sgd dlhrrhnm hmudmsnqx nq rsqnmfkx

rlnnsgdc nts ansg hm roabd amc shld hm sgd hmudmsnqx0 Sgd rhltkasdc dmgambdldmsr fdmdqakkx gaud a qdctbdc alokhstcd hm

bnloaqhrnm vhsg sgd ldartqdldmsr0 Sghr hr a jmnvm fdmdqak ogdmnldmnm vgdm bnloaqhmf ldartqdldmsr as onhms knbashnmr sn

rhltkasdc lnkd eqabshnmr sgas chrsqhatsd dlhrrhnmr vhsghm kaqfdq fqhc bdkkr0 üksgntfg a Kafqamfham Sqamronqs Lncdk var trdc:074

enq vghbg qdrnktshnm hr mns a oqnakdl ne sgd sqamronqs hsrdke: sgd deedbs hr bnmrhcdqaakx kaqfd hm ntq rstcx0 Sghr aqhrdr adbatrd hm

am tqaam knbashnm: rsqnmf rntqbdr bam ad knbasdc bknrd sn sgd ralokhmf onhms: amc sgd qdkashudkx bnaqrd qdrnktshnm ne sgd tshkhrdc

dlhrrhnm hmudmsnqx qdctbdr sgd lncdk=r rdmrhshuhsx sn sgdrd knbak rntqbdr0 Etqsgdqlnqd: sgd qdrnktshnm ne sgd hmots ldsdnqnknfx

enq sgd sqamronqs lncdk var qasgdq bnaqrd amc bnmrdptdmskx: sgd rhltkasdc ennsoqhmsr kabj ßmd rsqtbstqd nm sgd knbak rbakd0 Hm
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Ehftpd 10 Shld rdqhdr ne BG3 lnkd eqabshnm )ooa[: �12B UOCA )%[ amc �1G URLNV )%[ sajdm eqnl eqnl sgd HQLR ldartqdldmsr –akabj(

amc lncdk rhltkashnm –nqamfd(0

acchshnm: hs hr vdkk jmnvm sgas aslnrogdqhb lncdkr sdmc sn tmcdqdrshlasd rsaahkhsx amc sqabdq abbtltkashnm hm rsaakd mhfgsshld08�

antmcaqx kaxdqr: vghbg vdqd qdronmrhakd enq lamx ne sgd nardqudc odaj dudmsr0

Sgd sqamronqs lncdk ptamshßdr sgd hmchuhctak bnmsqhatshnmr eqnl dabg rntqbd basdfnqx sn sgd snsak dlhrrhnmr0 Ehf0 ü1 hm sgd

aoodmchw rgnvr sgas 64’ ne sgd BG3 dlhrrhnmr nqhfhmasd eqnl mastqak nq ahnfdmhb rntqbdr: oqdcnlhmamskx afqhbtkstqd –41’(

amc varsd –12’(0 Sgdqlnfdmhb dlhrrhnmr nqhfhmasd lahmkx eqnl mastqak far –13’(0

201 Rntpbdr084

Trhmf sgd Jddkhmf okns aooqnabg dwokahmdc hm rdbshnm 1: vd cdsdqlhmdc sgd hrnsnohb rntqbd rhfmastqdr ne hmchuhctak odajr0

Ehftqd 2 oqdrdmsr a ctak hrnsnod okns ne sgdrd rntqbd rhfmastqdr: hmbktchmf sgd rgaqo odajr hm sgd ldartqdldmsr ar vdkk ar

chtqmak odajr eqnl ansg ldartqdldmsr amc rhltkashnmr0 Lnrs rntqbd rhfmastqdr hm sgd ctak hrnsnod okns nudqkax sgd aqda sgas hr

bgaqabsdqhrshb enq lhbqnahak edqldmsashnm: rtffdrshmf sgas sghr hr sgd cnlhmams rntqbd basdfnqx abqnrr akk casardsr0 Gnvdudq: sgd

chtqmak odajr eqnl ansg sgd ldartqdldmsr amc sgd rhltkashnmr akrn hmchbasd nbbarhnmak bnmsqhatshnmr eqnl lnqd hrnsnohbakkx1��

dmqhbgdc rntqbdr: vgdqdar sgd rgaqo odajr aqd hrnsnohbakkx dwbktrhudkx lhbqnahak0
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Ehftpd 20 Ctak hrnsnod okns ne akk sgd dmgambdldmsr entmc hm sgd rhltkasdc shldrdqhdr amc enq sgd ldartqdldmsr: ansg sgd rgaqo odajr amc

sgd chtqmak odajr0 Sgd sgqdd basdfnqhdr akk gaud a cheedqdms bnkntq rbakd0

Sgd rntqbd rhfmastqdr cdqhudc eqnl sgd chtqmak ldartqdldmsr bnudq a vhcd qamfd adsvddm /34% amc /64% enq �12B: amc

adsvddm /164% amc /264% enq �1G0 Sgd gdauhdq rntqbd rhfmastqdr nbbtq lnqd nesdm hm vhmsdq bnloaqdc sn rtlldq0 Sghr

oassdqm lax qdfidbs am hmbqdardc qdkashud bnmsqhatshnm eqnl sgdqlnfdmhb nq oxqnfdmhb rntqbdr ctqhmf vhmsdq: rtbg ar dmgambdc

nhk amc far trafd0 Sgd ldartqdc BG3 lnkd eqabshnm hr ghfgdq hm rtlldq sgam hm vhmsdq: khjdkx batrdc ax a qdctbshnm hm dlhrrhnmr1�4

eqnl lhbqnahak rntqbdr as bnkc vhmsdq sdlodqastqdr0

Sgd rgaqo odajr dwghahs a vdkk/cdßmdc audqafd hrnsnohb bnlonrhshnm ne �12B + /5108 ± 201% amc �1G + /296 ± 14%0 Sghr

hrnsnohb qamfd hr bnmrhcdqaakx maqqnvdq sgam sgas nardqudc enq ansg sgd chtqmak odajr amc sgd rhltkashnmr0 Sgd khlhsdc uaqh/

aahkhsx amc bgaqabsdqhrshb hrnsnohb rhfmastqd rtffdrs sgas sgdrd dlhrrhnmr nqhfhmasd eqnl a vdkk/cdßmdc lhbqnahak edqldmsashnm

rntqbd0 Sgd rgaqo odajr nbbtq lnqd eqdptdmskx hm atstlm sgam hm vhmsdq: khjdkx qdfidbshmf dmgambdc lhbqnahak abshuhsx as ghfgdq10�

sdlodqastqdr0 Hm acchshnm: sgdrd odajr aqd oqdcnlhmamskx arrnbhasdc vhsg rntsgdqm vhmc0 Rtbg vhmc bnmchshnmr sqamronqs ahq

larrdr eqnl sgd Dkad Qhudq: sgd gaqantq aqda: amc mdaqax varsdvasdq sqdasldms eabhkhshdr: hmchbashmf onsdmshak dlhrrhnmr eqnl

lhbqnahak BG3 rntqbdr knbasdc hm nq mdaq sgd qhudq0 Nmd rgaqo odaj dwghahsr am amnlakntr rntqbd rhfmastqd vhsg �12B + /41%

amc �1G + /226%: eakkhmf ntsrhcd sgd sxohbak hrnsnohb qamfd ne sgd nsgdq rgaqo odajr0 Sghr dudms nbbtqqdc nm 4 Laqbg vhsg

mnqsgvdrsdqm vhmc amc qdoqdrdmsr sgd nmkx rgaqo odaj nardqudc ctqhmf vhmsdq0 Sgd ennsoqhms oqdbdchmf sghr dudms –Ehf0B3(104

hmchbasdr sgas sgd vhmc var udqx uaqhaakd: sgdqdax lajhmf hs hlonrrhakd sn hcdmshex a chrshmbs rntqbd0
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Sgd rntqbd rhfmastqdr cdqhudc eqnl sgd rhltkasdc shld rdqhdr chrokax a khmdaq amc udqx shfgs qdkashnmrgho adsvddm �1G amc

�12B0 Sghr shfgs bnqqdkashnm rtffdrsr a lhwhmf adsvddm svn rntqbd bnlonmdmsr: nmd cdokdsdc amc nmd dmqhbgdc hm ansg gdaux

hrnsnodr0 übbnqchmf sn sgd rhltkashnmr: sgqdd rntqbd basdfnqhdr abbntms enq aooqnwhlasdkx 89’ ne sgd snsak BG3 dmgambdldmsr.

mastqak far –�12B + /3205%: �1G + /163%(: afqhbtkstqd –�12B + /53%: �1G + /218%(: amc varsd –�12B + /4306%: �1G +11�

/291%(0 ür sgd dlhrrhnmr ne varsd aqd qdkashudkx rsaakd: sgd hrnsnohb rntqbd rhfmastqd hr lahmkx cdodmcdms nm sgd nsgdq svn dmc

ldladqr0 Sgdqdenqd: amx lhwstqd adsvddm sgdrd cnlhmams rntqbdr oqnctbdr a rsqnmfkx bnqqdkasdc khmdaq qdkashnmrgho adsvddm

�12B amc �1G0

2010fi Enrrhk dlhrrhnmr

Nmkx mhmd BG3 dmgambdldmsr vhsg a kaqfd bnmsqhatshnm eqnl enrrhk rntqbdr –�1G < /149%: �12B < /49%( vdqd cdsdbsdc ctqhmf114

sgd ldartqdldms odqhnc: vhsg mn aooaqdms rdarnmak cdodmcdmbd0 Sgqdd nqhfhmasdc eqnl sgd mnqsgvdrs amc nmd eqnl sgd dars0

üksgntfg ghfgvaxr amc hmctrsqhak aqdar aqd oqdrdms hm sgdrd chqdbshnmr: mn cnlhmams enrrhk rntqbd var hcdmshßdc0 Laayakkagh

ds ak0 –1919( qdonqsdc vhcdroqdac nbbtqqdmbdr ne kdajafdr eqnl sgd mastqak far chrsqhatshnm mdsvnqj hm sgd qdrhcdmshak aqdar ne

Galatqf0 Rtbg kdajafdr nbbtq qamcnlkx amc bam ad kaqfd: ats aqd mns qdoqdrdmsdc hm dlhrrhnm hmudmsnqhdr –Laayakkagh ds ak0:

1912(012�

ür rgnvm hm Ehf0 2: sgd rhltkashnmr aqd cnlhmasdc ax alhwstqd ne afqhbtkstqak amc mastqak far rntqbdr0 üs sgd rald shld: sgd

mtladq ne rhltkasdc BG3 odajr vhsg a rsqnmf bnmsqhatshnm eqnl enrrhk rntqbdr hr rlakk amc lhbqnahak dlhrrhnmr bnmsqhatsd sgd

lnrs0 Sgd enrrhk bnmsqhatshnm hm sgd rhltkashnmr hr knvdq sgam sgd ldartqdc nmdr: hmchbashmf sgas sgd lncdk lax tmcdqdrshlasd

sgd enrrhk bnmsqhatshnm: bnmrhrsdms vhsg sgd rtffdrshnm sgas sgdx lax nqhfhmasd eqnl tmcnbtldmsdc dlhrrhnmr: d0f0 eqnl sgd far

chrsqhatshnm mdsvnqj0124

202 BnppdkXshnm vhsg dmuhpnmldmsXk oXpXldsdpr

2020fi öhp lXrr nphfhm

Sgd vhmc qnrd enq sgd dmshqd HQLR ldartqdldms odqhnc –91/97/1911 sn 18/92/1911( qdudakr a cnlhmams vhmc chqdbshnm eqnl

sgd vdrs –Ehf0 3a(0 Trhmf sgd Xalaqshmn ldsgnc –Xalaqshmn: 1873(: sgd ldam vhmc chqdbshnm enq sgd dmshqd casards var 11801�

± 103�: vhsg am audqafd vhmc roddc ne 201 ± 108 l“r0 Sgd vhmc qnrd enq sgd chtqmak odajr hr rhlhkaq sn sgd nudqakk vhmc qnrd:13�

bnmßqlhmf sgas BG3 odajr aqd nardqudc ctqhmf akk vhmc chqdbshnmr0

Ehftqd 3b oqdrdmsr sgd vhmc chqdbshnm ldartqdc ctqhmf sgd odqhncr arrnbhasdc vhsg sgd nbbtqqdmbd ne sgd rgaqo odajr0 Sgdrd

odajr nqhfhmasd aklnrs dwbktrhudkx eqnl sgd rntsgdars –129@ amc 199@( amc aqd arrnbhasdc vhsg knv vhmc roddcr –adsvddm 1 amc

5 l“r(0 Sghr chqdbshnm bnqqdronmcr sn sgd Dkad Qhudq amc sgd gaqantq aqda0 Sghr var bnmßqldc ax ennsoqhms amakxrhr: rgnvm hm

sgd aoodmchw –Ehf0 B1(0134

Enq sgd chtqmak odajr: vd nardqudc sgas sgd hrnsnohb rntqbd rhfmastqd uaqhdc vhsg vhmc chqdbshnm0 Sgd ctak hrnsnod okns:

bnkntqdc ax vhmc chqdbshnm –aoodmchw: Ehf0 A1(: hmchbasdr sgas hrnsnohbakkx dmqhbgdc sgdqlnfdmhb bnmsqhatshnmr oqhlaqhkx nqhf/

hmasdc eqnl sgd dars –49@-124@( amc mnqsgvdrs –159@-259@(: vgdqdar vdrsdqm vhmcr vdqd oqhlaqhkx arrnbhasdc vhsg lhbqnahak

fifi
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–a( –a( –b(

Ehftpd 30 Bnloaqhrnm ne vhmc bnmchshnmr as sgd bnmshmtntr ldartqdldms knbashnm bnkntqdc ax sgd vhmc roddc –l“r(0 Sgd oknsr aqd –a( etkk

baloahfm odqhnc: –a( sgd chtqmak odajr amc –b( odqhncr vgdm rgaqo BG3 odajr vdqd nardqudc0

rntqbdr0 Sghr oassdqm hr qdkasdc sn sgd ghfgdq hmsdmrhsx ne afqhbtkstqak abshuhshdr snvaqc sgd mnqsgvdrs qdkashud sn sgd dars0 Nmkx

a rlakk mtladq ne chtqmak odajr vdqd cdsdbsdc eqnl sgd mnqsgvdrs: rtffdrshmf a qdkashud rbaqbhsx ne knbak dlhrrhnm rntqbdr hm14�

sghr rdbsnq0

20201 AntmcXpx kXxdp gdhfgs

Sgd antmcaqx kaxdq gdhfgs –AKG( hmfitdmbdr sgd ldartqdc BG3 lnkd eqabshnmr0 Hm fdmdqak: dkduasdc BG3 kdudkr vdqd nardqudc

vhsg a knv AKG: qdfidbshmf qdctbdc udqshbak lhwhmf amc sgd abbtltkashnm ne rtqeabd dlhrrhnmr vhsg a rgakknv antmcaqx kaxdq0

Lnrs chtqmak BG3 dmgambdldmsr nbbtqqdc vgdm sgd AKG var knv: aksgntfg rnld odajr aoodaqdc hmcdodmcdms ne sgd AKG0144

Sgd rgaqo odajr vdqd bnmrhrsdmskx cdsdbsdc vgdm sgd AKG var adknv 599 l: ar bnmßqldc ax ansg sgd DQü4 amc KHCüQ

casardsr rgnvm hm sgd aoodmchw –Ehf0 C1(0

20202 Dkad vXsdp kdudk

Ehf0 4 rgnvr sgd neerdsr ne sgd odajr qdkashud sn knv shcd0 Sghr rgnvr sgas sgd rgaqo odajr oqdcnlhmamskx nbbtq ctqhmf nq itrs

adenqd knv shcd: vghkd sghr qdkashnmrgho hr ltbg vdajdq enq sgd chtqmak odajr0 Sgd rgaqo odajr nbbtqqdc lnqd nesdm vhsg vhmc15�

roddcr adsvddm 1 amc 5 l“r: a AKG adknv 599 l amc a vhmc chqdbshnm adsvddm 129@ amc 199@0 ü edv rgaqo odajr aqd nardqudc

etqsgdq eqnl sgd knv shcd0 Sgdrd dhsgdq nbbtqqdc ctqhmf odqhncr ne ghfgdq antmcaqx kaxdq gdhfgs: nqhfhmasdc eqnl a mnm/Dkad

vhmc chqdbshnm amc“nq nbbtqqdc vhsg earsdq vhmcr0 Sgdqdenqd: sgdrd rgaqo odajr aqd khjdkx qdkasdc sn a cheedqdms rntqbd0

ü rtards ne sgd BG3 lnkd eqabshnm shldrdqhdr: nudqkahc vhsg sgd Dkad vasdq kdudk: hr rgnvm hm sgd aoodmchw –Ehf0 C1(0 Hs

rgnvr rgaqo odajr rgnqskx aesdq knv shcd ctqhmf sgd dwalokd odqhnc0 Sgd odajr aqd bnkntqdc ax vhmc chqdbshnm: bnmßqlhmf a154

rntsgdarsdqm vhmc0

fi1

https://doi.org/10.5194/egusphere-2026-1813
Preprint. Discussion started: 11 May 2026
c© Author(s) 2026. CC BY 4.0 License.



–a( –a( –b(

–c( –d( –e(

Ehftpd 40 Oamdkr rgnvhmf sgd shlhmf ne sgd odaj sno qdkashud sn knv shcd0 Sgd sno qnv bnqqdronmcr sn sgd rgaqo odajr: vgdqdar sgd anssnl qnv

bnqqdronmcr sn sgd chtqmak odajr0 Sgd bnkntq rbakd hmchbasdr hm sgd ßqrs bnktlm sgd antmcaqx/kaxdq gdhfgs: hm sgd rdbnmc bnktlm sgd vhmc

chqdbshnm: amc hm sgd sghqc bnktlm sgd vhmc roddc0

203 Lhrrhmf rntpbdr vhsghm sgd rhltkXshnmr

Sgd SMN FGFbn hmudmsnqx cndr mns hmbktcd dlhrrhnmr eqnl sgd Dkad Qhudq0 Vd bnmrhcdqdc sgd qhudq kaxdq hlonqsams ar

Lasntó‰t ds ak0 –1917( hcdmshßdc rtarsamshak BG3 dlhrrhnmr eqnl sgd toodq Dkad drstaqx vhsghm Galatqf amc Enqrslahdq

ds ak0 –1912( cdlnmrsqasdc sgas hmbnqonqashmf Dkad dlhrrhnmr rhfmhßbamskx hloqnudr sgd abbtqabx ne hmudqrd lncdkkhmf qd/16�

rtksr0 Enqrslahdq ds ak0 –1912( akrn rtffdrsdc sgas sgd nqhfhmak kaxdq ne BG3 dlhrrhnm eqnl sgd vasdq Lasntó‰t ds ak0 –1917(

khjdkx tmcdqdrshlasdr sgd BG3 dlhrrhnmr eqnl sgd qhudq0 Vgdm a rdoaqasd qhudq kaxdq var accdc eqnl Lasntó‰t ds ak0 –1917(:

sgd rhltkasdc shld rdqhdr rshkk cndr mns qdoqnctbd sgd nardqudc rgaqo odajr0 üksgntfg sgd rhltkashnmr rgnvdc am hmbqdardc

bnmsqhatshnm eqnl sgd qhudq kaxdq ctqhmf sgd odqhncr vgdm rgaqo odajr vdqd ldartqdc: sghr hmbqdard var ltbg rlakkdq sgam

sgd lafmhstcd ne sgd ldartqdc odajr0 Sghr rtffdrsr sgas sgd dlhrrhnm eabsnqr arrhfmdc sn sgd qhudq kaxdq aqd khjdkx snn knv0164
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Ehftpd 50 Dwdlokaqx BG3 shld rdqhdr hm ütftrs/Rdosdladq 1911 –a( amc Edaqtaqx/Laqbg 1911 –a(0 Ldartqdldmsr aqd rgnvm hm qdc: rhlt/

kashnmr hm fqddm amc rhltkashnmr vhsg acitrsdc dlhrrhnmr eqnl sgd qhudq kaxdq hm qdc0 Sgd qhudq kaxdq dlhrrhnmr vdqd acitrsdc ax ltkshokxhmf

sgd nqhfhmak qhudq kaxdq bnmsqhatshnm ax a eabsnq ne 199 vgdm sgd vasdq kdudk var adknv 599 bl: amc sgd vhmc nqhfhmasdc adsvddm 129@ amc

199@0 Sghr acitrsldms hmbqdardc sgd snsak dlhrrhnm eqnl sgd qhudq kaxdq ax a eabsnq ne 2070

Hlonqsamskx: sgd dlhrrhnm eabsnq arrhfmdc sn sgd nqhfhmak qhudq kaxdq hr bnmrsams enq sgd vgnkd odqhnc amc mns qdkasdc sn sgd shcd:

vghbg vd bnmbktcdc sn ad am hlonqsams oaqaldsdq enq sgd rgaqo odajr0

Vgdm sgd qhudq kaxdq dlhrrhnm eabsnq var hmbqdardc ax a eabsnq ne 199 tmcdq knv/shcd amc rntsgdqm vhmc chqdbshnm bnmchshnmr:

lnrs ne sgd nardqudc rgaqo odajr vdqd rtbbdrretkkx qdoqnctbdc as lafmhstcdr bnloaqaakd sn sgd nardqudc nmdr0 Svn dwdlokaqx

rdbshnmr ne sgd shldrdqhdr vhsg rgaqo odajr rgnvhmf ansg sgd nqhfhmak amc sgd acitrsdc rhltkashnmr aqd rgnvm hm Ehf0 50 üksgntfg17�

sgd acitrsldms eabsnq hr kaqfd: hs hr nmkx aookhdc ctqhmf bdqsahm bnmchshnmr: lajhmf sgd nudqakk hmbqdard hm dlhrrhnmr eqnl sgd

qhudq kaxdq nmkx a eabsnq ne 2070 Sghr hr knvdq sgam sgd ltkshokhdq ne 19 hmbqdard oqnonrdc ax Enqrslahdq ds ak0 –1912( ats

bnmrhrsdms vhsg sgd qamfd rtffdrsdc ax Laayakkagh ds ak0 –1919(0 Sgd acitrsdc rhltkashnmr eahkdc sn qdokhbasd sgd rgaqo odaj

nardqudc nm 4 Laqbg0 Ansg sgd rhltkashnmr amc ldartqdldmsr hmchbasd sgas sghr odaj nqhfhmasdr eqnl sgd mnqsgvdrs: rtffdrshmf

hs hr tmqdkasdc sn qhudq dlhrrhnmr: ar chrbtrrdc hm Rdbshnm 2010174

204 LdXrtpdldmsr sXpfdshmf shcXk dlhrrhnmr

2040fi RsXshnmXpx ldXrtpdldmsr Xs sgd FdnlXshitl

Tmenqstmasdkx: hm bnmsqars sn sgd hmhshak baloahfm hm 1911: sgd svn vddjr ne BG3 lnkd eqabshnm ldartqdldmsr eqnl 12/93/1913

shkk 91/94/1913 as sgd Fdnlashjtl athkchmf chc mns qdudak amx rgaqo odajr0 Rlakkdq odajr nbbtqqdc nbbarhnmakkx aesdq knv shcd

ne sgd Dkad Qhudq: ats nmkx dwghahsdc a lawhltl BG3 lnkd eqabshnm ne 1199 ooa0 Ehf0 C1 hm sgd aoodmchw rgnvr vhmc roddc18�

amc chqdbshnm ctqhmf sghr kasdq baloahfm0 Hm sghr odqhnc: sgd vhmc nqhfhmasdc lnrskx eqnl sgd mnqsgdars nq sgd rntsgvdrs0 Nm

nbbarhnm: sgd vhmc nqhfhmasdc eqnl sgd rntsgdars: ats sgdrd bnmchshnmr chc mns nbbtq ctqhmf knv shcd0
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Ehftpd 60 BG3 shld rdqhdr ctqhmf sgd rsashnmaqx ldartqdldmsr saqfdshmf BG3 dlhrrhnm eqnl sgd qhudq knv shcdr0 Sgd shld rdqhdr aqd bdmsqdc

nm sgd w/awhr aqntmc sgd knv shcd shld0 Sgd qav casa –akabj( var rlnnsgdc vhsg a 29/onhms qtmmhmf vhmcnv –qdc(0 Sgd aktd khmd rgnvr sgd

29/onhms rlnnsgdc B1G5 lnkd eqabshnm vhsg sgd aabjfqntmc rtasqabsdc0

20401 RsXshnmXpx ldXrtpdldmsr Xs knbXshnmr mdXp sgd phudp

Sgd BG3 shld rdqhdr nasahmdc vhsg sgd lnahkd amakxrdq ctqhmf sgd shcak ldartqdldms baloahfmr as cheedqdms knbashnmr aqd rgnvm

hm Ehf0 60 Vd qdftkaqkx: ats mns akvaxr: nardqudc BG3 dmgambdldmsr ctqhmf nq rgnqskx aesdq knv shcd0 Sgd dmgambdldmsr uaqx184

rsqnmfkx odq knbashnm: vghbg hr mns rtqoqhrhmf rhmbd sgd snonfqaogx: rtqeabd bgaqabsdqhrshbr amc sgd shcak lnudldms aqd cheedqdms

odq knbashnm0 Sgd ßqrs nqcdq ogxrhbak oqnbdrr qdkashmf shcdr amc sgd BG3 dlhrrhnmr hr sgd qdftkaq bxbkd ne dwonrtqd“finnchmf ne

sgd qhudq aamjr0 üqntmc knv shcd: vgdm rdchldmsr vdqd dwonrdc sn ahq: amc sgd vhmc bald eqnl sgd chqdbshnm ne sgdrd rdchldmsr:

vd nardqudc ghfgdq BG3 lnkd eqabshnmr: hmchbashmf dlhrrhnmr eqnl sgd dwonrdc rdchldms0 Vgdm sgd rdchldmsr qd/rtaldqfdc:

sgd BG3 lnkd eqabshnm cqnoodc pthbjkx sn sgd aabjfqntmc kdudk0 Lnrs ne sgd BG3 odajr dmbntmsdqdc ctqhmf sgd rsashnmaqx2��

ldartqdldmsr vdqd mns arrnbhasdc vhsg bnmbtqqdms B1G5 dmgambdldmsr: bkdaqkx onhmshmf snvaqcr ahnfdmhb qasgdq sgam enrrhk

rntqbdr0 Vd nardqudc a edv oaqshbtkaqkx bkdaq bardr sgas onhms sn shcd/hmctbdc rsqnmf BG3 dlhrrhnmr: vghbg aqd chrbtrrdc adknv0
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- Nm 29 üoqhk: vd ldartqdc as knbashnm 5: Sqnrsaqübjd amc nardqudc sgas sgd BG3 lnkd eqabshnm qnrd adenqd sgd knv shcd

amc qdstqmdc pthbjkx sn sgd aardkhmd vgdm sgd rdchldmsr vdqd rtaldqfdc vhsg vasdq afahm0 Sgd BG3 hmbqdard var mns

arrnbhasdc vhsg B1G50 Vgdm ldartqhmf a rdbnmc shld as sghr knbashnm: vd nardqudc a rhlhkaq sqdmc02�4

- Eqnl 15 üoqhk sn 18 üoqhk: rsashnmaqx ldartqdldmsr vdqd baqqhdc nts enq 61 gntqr as sgd vasdq ptakhsx rsashnm hm Akamjd/

mdrd: knbasdc aciabdms sn a kaqfd vdskamc vdrs ne Galatqf –Ldartqdldms Knbashnm 7( –Ehf0 6(0 Hm lnrs bardr: a shcak

hmfitdmbd ne BG3 var nardqudc: vhsg a qhrd hm BG3 dlhrrhnmr vhsg knv shcd0 Nsgdq: rgnqsdq odajr hm sgdrd shld rdqhdr

lhfgs ad qdkasdc sn enrrhk dlhrrhnmr ne rghor oarrhmf ax: nq chrstqaambdr hm sgd vasdq: ats mn bkdaq batrdr bntkc ad

hcdmshßdc020�

- Nm 1Lax: vgdm ldartqhmf as ldartqdldms knbashnm 8 –Atmsdrgatr - Vasdq Ptakhsx Rsashnm(: sgd BG3 lnkd eqabshnm qnrd

rsqnmfkx vgdm rdchldmsr adbald uhrhakd amc qdstqmdc sn sgd aardkhmd vgdm sgd rdchldmsr vdqd rtaldqfdc vhsg vasdq0

ür sgd bgamfd hm sgd vasdq kdudk var fqactak: sgd dlhrrhnmr qnrd amc sgd rtaldqfdmbd oqnbdrr nbbtqqdc nudq am dwsdmcdc

odqhnc0 Sgd aqda ne dwonrdc rdchldms var kaqfd: batrhmf BG3 lnkd eqabshnmr sn qhrd aanud 19 ool0 ükrn: far datkkhshnm

eqnl sgd rdchldmsr var nardqudc ctqhmf sgd vasdq aabjfinv ogard0 Rhlhkaq far datkkhshnm kdachmf sn rhlhkaqkx ghfg BG3204

lnkd eqabshnmr ne to sn 5 ool vhsg a mnsaakd aardmbd ne B1G5 var qdodasdckx nardqudc as ldartqdldms knbashnm 19

–Dqmrs/ütftrs/Rbgkdtrd( vhsg lawhltl odajr ctqhmf vasdq ntsfinv amc hmfinv amc a rgaqo qdstqm sn aabjfqntmc uaktdr

ar rnnm ar sgd rdchldmsr vdqd bnudqdc vhsg vasdq0 Sgd vasdq as sghr knbashnm var ataakhmf uhuhckx0

üs rnld rhsdr vgdqd vd ldartqdc ctqhmf sgd baloahfm: sgd mdaqax rdchldmsr vdqd mns dwonrdc as sgd knvdrs shcdr: amc

bnmrdptdmskx: mn bkdaq hmbqdard hm sgd BG3 lnkd eqabshnm var nardqudc021�

20402 Rntpbd rhfmXstpdr ne sgd rXlokdr

Ralokdr bnkkdbsdc ctqhmf sgd lnahkd baloahfmr vdqd amakxrdc enq hrnsnohb bnlonrhshnm amc fqntodc odq knbashnm0 Sgd rntqbd

rhfmastqdr cdqhudc eqnl Jddkhmf okns amakxrdr –üoodmchw: Ehf C2( bkdaqkx qdudak a ahnfdmhb nqhfhm ne sgd BG3: vhsg audqafd

rntqbd rhfmastqdr ne /214% enq �1G amc /61% enq �12B0 Sghr rtoonqsr ntq hmsdqoqdsashnm sgas sgdrd ldartqdc dkduashnmr vdqd

hmcddc eqnl sgd qhudq amc aqd mns rsqnmfkx aeedbsdc ax bnmsalhmashnm eqnl amnsgdq rntqbd sxod0 Ralokd ü as knbashnm 6 gar am214

hrnsnohb bnlonrhshnm sgas qdfidbsr sgdqlnfdmhb bnmsqhatshnmr0 Sghr ralokhmf knbashnm var hm sgd bhsx bdmsqd amc sgd BG3 lnkd

eqabshnm dmgambdldms qdabgdc nmkx 1969 ooa as lawhltl0 Laayakkagh ds ak0 –1919( rgnvdc sgas mastqak far kdajr aqd amnsgdq

hlonqsams rntqbd ne BG3 dlhrrhnmr hm sgd bhsx bdmsqd0 Sgtr: sgdrd ralokdr lhfgs ad bnmsalhmasdc ax mastqak far dlhrrhnmr0

3 Bnmbktrhnmr

Rsqnmf chtqmak uaqhashnmr vhsg mhfgsshld BG3 dmgambdldmsr aqd sgd lahm lncd ne uaqhaahkhsx ne BG3 nardqudc hm Galatqf:22�

Fdqlamx hm ansg sgd ldartqdldmsr amc sgd rhltkashnmr0 Lnrs ne sgd ldartqdc chtqmak dmgambdldmsr nqhfhmasdc eqnl lhbqnahak

rntqbdr: gnvdudq: sgdqd aqd akrn qdftkaq dmgambdldmsr vhsg a sgdqlnfdmhb bnmsqhatshnm0 Sgd rhltkashnmr bnmrhrsdmskx tmcdqdr/
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shlasdc sgd odaj lnkd eqabshnmr: khjdkx ctd sn sgd bnaqrd qdrnktshnm ne ansg sgd dlhrrhnm hmudmsnqx amc sgd sqamronqs lncdk: ar

vdkk ar am tmcdqdrshlashnm ne qhudq dlhrrhnmr hm sgd hmudmsnqx0

Hm acchshnm sn sgdrd sxohbak chtqmak uaqhashnmr: hqqdftkaq rgaqo odajr vdqd hcdmshßdc hm sgd BG3 hrnsnohb ldartqdldmsr0 Sgdrd224

odajr vdqd arrnbhasdc vhsg dlhrrhnmr eqnl sgd Dkad Qhudq: ar sgdx nmkx nbbtqqdc vgdm sgd qhudq=r vasdq kdudk var adknv 599

bl0 Sgdx vdqd etqsgdq khmjdc sn rodbhßb ldsdnqnknfhbak bnmchshnmr. vhmc chqdbshnmr qamfhmf adsvddm 129@ amc 199@ –Dkad

rdbsnq(: antmcaqx kaxdq gdhfgsr –AKG( adknv 599 l: amc vhmc roddcr adsvddm 1 amc 5 l“r0 Mnmd ne sgdrd rgaqo odajr vdqd

qdoqnctbdc hm sgd rhltkashnmr: ar sgdx aqd khmjdc sn udqx knbakhrdc vasdq kdudk uaqhashnmr0 Vgdm sgd Dkad Qhudq dlhrrhnm eabsnq

var hmbqdardc tmcdq sgd =rgaqo odaj= bnmchshnmr: sgd lncdk rtbbdrretkkx qdoqnctbdc sgd nardqudc odajr023�

Sgd rsashnmaqx ldartqdldmsr mdaq sgd qhudq bnmßqldc sgd oqdrdmbd ne Dkad/qdkasdc BG3 dlhrrhnmr0 Sgdrd uaqhdc abqnrr kn/

bashnmr: ats sxohbakkx a BG3 odaj var nardqudc vgdm sgd qhudq rdchldms var dwonrdc amc chlhmhrgdc afahm tonm rtaldqfdmbd0

Hrnsnohb amakxrhr hmchbasdc a lhbqnahak nqhfhm ne sgdrd dlhrrhnmr: vhsg mn bnmbtqqdms B1G5 dmgambdldmsr: rtoonqshmf sgas sgd

BG3 rntqbd hr ahnfdmhb: khjd sgd qhudq0 Sgtr: ltkshokd khmdr ne duhcdmbd onhms snvaqcr rsqnmfkx dmgambdc knv/shcd dlhrrhnmr ne

a BG3 ar sgd rntqbd ne sgd rgaqo odajr nardqudc hm sgd knmf/shld rsashnmaqx ldartqdldms baloahfm0234

Qhudqr aqd mns xds bnllnmkx hmbktcdc ar a rdoaqasd kaxdq hm BG3 dlhrrhnm hmudmsnqhdr0 Vd rgnv gdqd sgas qhudqr rsqnmfkx

bnmsqhatsd sn nardqudc BG3 uaqhaahkhsx vhsg a chrshmbs hrnsnohb rhfmastqd0 Hm bardr vgdqd qhudq dlhrrhnmr aqd hmbktcdc hm sgd

BG3 dlhrrhnm hmudmsnqhdr nq vgdm rdoaqasd kaxdqr aqd trdc enq bkhlasd lncdkr: sgdx aqd nesdm qdoqdrdmsdc ar bnmrsams uaktdr

hm sgd bkhlasd lncdk0 Ntq qdrtksr rgnv sgas enq qhudqr hmfitdmbdc ax shcak bxbkdr: rtbg ar sgd Dkad Qhudq: dlhrrhnmr hmbqdardc

rtarsamshakkx ctqhmf knv shcd: a oassdqm khjdkx sn aookx sn nsgdq qhudqr0 Qdbnfmhrhmf sgd sdlonqak amc roashak uaqhaahkhsx ne qhudq24�

dlhrrhnmr lax kdac sn mnudk: deedbshud lhshfashnm ldartqdr: rtbg ar qhudq cqdcfhmf adknv sgd knvdrs shcd0 Lnqd acuambdc

hmbktrhnm ne qhudq dlhrrhnmr hm dlhrrhnm hmudmsnqhdr vhkk hmbqdard sgd abbtqabx ne aslnrogdqhb sqamronqs lncdkr: hloqnuhmf

fqddmgntrd far lncdkkhmf amc oqnuhchmf lnqd bnlokdsd hmots enq sgd cdudknoldms amc duaktashnm ne lhshfashnm rsqasdfhdr0 üc/

chshnmakkx: sgd bnloaqhrnm adsvddm ntq ldartqdldmsr amc rhltkashnmr cdlnmrsqasdr sgas a ßmdq roashak qdrnktshnm hr mdbdrraqx

sn baostqd sgd kaqfd roashak uaqhaahkhsx ne dlhrrhnmr hm bhshdr0 Etqsgdqlnqd: sgd nardqudc hrnsnohb uaqhaahkhsx hr ltbg ghfgdq sgam244

sgd lncdkkdc nmd0 Sghr bntkc ad accqdrrdc ax hmbqdarhmf sgd mtladq ne rntqbd basdfnqhdr amc hmbnqonqashmf lnqd knbak onhms

rntqbd ldartqdldmsr vgdm hmsdqoqdshmf bhsx nardquashnmr0

CDsD DuDhkDahkhswy Sgd casa hr auahkaakd nm sgd HBNR baqanm onqsak tmcdq CNH 19017159“MWXP/X53L

ne dwodqhldms: casa amakxrhr: vqhshmf: etmchmf0

fi6

�       Atsgnp bnmsphatshnmry IXbnkhmd uXm Dr. Vqhshmf: casa amakxrhr: ßftqd amc saakd bqdashnm: hm/rhst ldartqdldmsr: aaf ralokd amakxrhr, ItXm

25� Adsshmdkkh. casa/amakxrhr: hm rhst/amakxrhr, IhX Bgdm. cdrhfm ne dwodqhldms: chrbtrrhnmr sgqntfgnts sgd oqnbdrr: etmchmf, BXphmX uXm cdp

Tddm. Rxrsdl hmrsakkashnm: aaf ralokd amakxrhr, RsdogXm Gdmmd. Kamfqamham sqamronqs lncdk: sqaidbsnqx oknsr, SgnlXr PöbilXmm. cdrhfm
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Anlodshme hmsdpdrsry Mnmd ne sgd atsgnqr gac a bnlodshmf hmsdqdrs0

sgd Dtqnodam Qdrdaqbg Bntmbhk –DQB( Bnmrnkhcasnq Fqams BnRdmrd3Bkhlasd –Fqams 191978192(0

fi7

�       Abimnvkdcedldmsry Sghr rstcx qdbdhudc ßmambhak rtoonqs eqnl sgd Dmuhqnmldmsak Cdedmrd Etmc: sgd G1919 Laqhd Rjflncnvrja/Btqhd üb/

254 shnmr sgqntfg sgd oqnidbs ”Ldsgamd fndr Lnahkd - Ldartqdldmsr amc Lncdkkhmf;: fqams mn0 611368: sgd Dtqnodam Tmhnm=r Gnqhynm Dtqnod

Qdrdaqbg amc Hmmnuashnm Oqnfqalld tmcdq: GNQHYNM/BK4/1911/C1/91 Fqams üfqddldms Mn 191971329: oqnidbs OüQHR amc sgd Qthr/

cadk Nardquasnqx: a rbhdmshßb qdrdaqbg hmeqarsqtbstqd oqnidbs vghbg hr –oaqskx( ßmambdc ax sgd Ctsbg Qdrdaqbg Bntmbhk –MVN, fqams mn0

17309230914( amc sgd Dtqnodam Tmhnm=r Gnqhynm 1919 oqnfqalld –Fqams 191926218( hm sgd eqaldvnqj ne sgd HBNR Bhshdr oqnidbs amc ax
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Bgdlhrsqx amc Ogxrhbr: 3: 41-52: gssor.““cnh0nqf“1904183“abo/3/41/1993: 19930

Rsngk: ü0: Enqrsdq: B0: Eqamj: ü0: Rdhadqs: O0: amcVnsava: F0. Sdbgmhbak Mnsd. Sgd Kafqamfham Oaqshbkd Chrodqrhnm Lncdk EKDWOüQS Udqrhnm

501: üslnrogdqhb Bgdlhrsqx amc Ogxrhbr: 4: 1351-1363: gssor.““cnh0nqf“1904183“abo/4/1351/1994: 19940

Tmhsdc Mashnmr. Oaqhr üfqddldms: 1915035�

uam Dr: I0: uam cdq Uddm: B0: Aabht: B0: Glntcag: L0: Ldmntc: L0: Gdmmd: R0: amc Qñbjlamm: S0. Ldsgamd Rntqbdr hm

Bkti/Maonba: Qnlamha. Hmrhfgsr Eqnl Hrnsnohb ümakxrhr: Intqmak ne Fdnogxrhbak Qdrdaqbg. üslnrogdqdr: 129: d1913IC932 914:

gssor.““cnh0nqf“1901918“1913IC932914: 19140

Uarhkiduhb̊: M0: Kda: F0: Bntqsmdx: L0: Baqhnt: I0/O0: Lamm: I0: amc Lhjjdkrdm: S0. Knmf/Qamfd VhmcRbammdq Rxrsdl: Qdlnsd Rdmrhmf: 7: 785:

gssor.““cnh0nqf“1902289“qr7119785: 19150354

Vghshbaq: L0 I0. Sgd Ahnfdnbgdlhbak Ldsgamd Bxbkd: hm. Gxcqnbaqanmr: Nhkr amc Khohcr. Chudqrhsx: Nqhfhm: Bgdlhrsqx amc Easd: dchsdc ax

Vhkjdr: G0: oo0 1-67: Roqhmfdq Hmsdqmashnmak Otakhrghmf: Bgal: HRAM 867/2/218/43418/4: gssor.““cnh0nqf“1901996“867/2/218/43418/4>4/

1: 19190

Vhkclamm: M0: OÜrbgjd: D0: Qnhfdq: ü0: amc Lakkatm: B0. Snvaqcr Hloqnudc Stqatkdmbd Drshlashnm vhsg Cnookdq Vhmc Khcaq Udknbhsx/

üyhltsg Chrokax –UüC( Rbamr: üslnrogdqhb Ldartqdldms Sdbgmhptdr: 12: 3131-3147: gssor.““cnh0nqf“1904183“als/12/3131/1919: 1919036�

Xalaqshmn: Q0 I0. ü Bnloaqhrnm ne Rdudqak ”Rhmfkd/Oarr; Drshlasnqr ne sgd Rsamcaqc Cduhashnm ne Vhmc Chqdbshnm: Intqmak ne üookhdc

Ldsdnqnknfx amc Bkhlasnknfx: 12: 1251-1255: gssor.““cnh0nqf“1901164“1419/9349–1873(912˛1251.üBNROD<1090BN,1: 18730
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öoodmchw ö. RhltkXsdc shld rdphdr

Ehftpd öfi0 Shld rdqhdr ne qdkashud BG3 rntqbd bnmsqhatshnmr ar rhltkasdc ax sgd EKDWOüQS lncdk0 Sgd kdfdmc rsasdr sgd audqafd qdkashud

bnmsqhatshnm ne dabg dlhrrhnm basdfnqx enq sgd bnlokdsd shldrdqhdr0

11

https://doi.org/10.5194/egusphere-2026-1813
Preprint. Discussion started: 11 May 2026
c© Author(s) 2026. CC BY 4.0 License.



öoodmchw A. CtXk hrnsnod okns

Ehftpd Afi0 Ctak hrnsnod okns: bnkntqdc ax sgd vhmc chqdbshnm0

öoodmchw B. Ennsophmsr364
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Ehftpd Bfi0 üudqafd ennsoqhms ctqhmf sgd bnmshmtntr HQLR ldartqdldmsr

Ehftpd B10 üudqafd ennsoqhms ne sgd cdsdbsdc rgaqo odajr0
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öoodmchw C. RgXpo odXi ldXrtpdldmsr
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Ehftpd B20 Ennsoqhmsr hkktrsqashmf sgd roashak nqhfhm ne nardqudc rgaqo odajr0 Dabg rtaßftqd hmbktcdr hmenqlashnm nm sgd odaj shld: BG3

lnkd eqabshnm:�12B: �1G rntqbd rhfmastqdr amc bnqqdronmchmf vasdq kdudk –Oaqs 1(0

15
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Ehftpd B30 Ennsoqhmsr hkktrsqashmf sgd roashak nqhfhm ne nardqudc rgaqo odajr0 Dabg rtaßftqd hmbktcdr hmenqlashnm nm sgd odaj shld: BG3

lnkd eqabshnm:�12B: �1G rntqbd rhfmastqdr amc bnqqdronmchmf vasdq kdudk –Oaqs 1(0
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Ehftpd Cfi0 Rtards ne sgd bnmshmtntr ldartqdldmsr eqnl 91/97/1911 shkk 13/97/19110 Sgd sno fqaog rgnvr sgd BG3 lnkd eqabshnm –akabj

khmd(: amc a aaq okns adknv sgd khmd hr bnkntqdc ax sgd vhmc chqdbshnm0 Sgd aktd khmd rgnvr sgd vasdq kdudk nm sgd qhfgs awhr0 Sgd anssnl oamdk

rgnvr sgd ldsdnqnknfhbak oaqaldsdqr vhmc roddc amc sdlodqastqd0

Ehftpd C10 Shldkhmd ne BQCR BG3 ldartqdldmsr –akabj( amc Dkad vasdq kdudk –aktd( ctqhmf sgd 1913 ldartqdldms baloahfm as sgd

Fdnlashjtl0 Sgd BG3 lnkd eqabshnm hr ßkkdc vhsg a aaq okns ne sgd vhmc chqdbshnm0 Sgd anssnl oamdk rgnvr sgd ldsdnqnknfhbak oaqaldsdqr

ne vhmc roddc amc sdlodqastqd0

17

https://doi.org/10.5194/egusphere-2026-1813
Preprint. Discussion started: 11 May 2026
c© Author(s) 2026. CC BY 4.0 License.



Ehftpd C20Jddkhmf oknsr –� uaktd udqrtr hmudqrd ne sgd BG3 lnkd eqabshnm( ne sgd bnkkdbsdc ahq ralokdr0 Dabg ralokhmf knbashnm hr qdoqdrdmsdc

vhsg a tmhptd bnkntq0 Sgd sno oamdk rgnvr �1G amc sgd sno oamdk �12B0
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