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funs’kd dh vksj ls  funs’kd dh vksj ls  

tc Hkkoh ihf<+;ka ihNs eqM+dj o”kZ 
2021&2022 dh ?kVukvksa dks ns[ksaxh 
rks os u dsoy iwjh nqfu;k dks ,d 
u, dksjksuk ok;jl dh pisV esa 
ns[ksaxh] cfYd blds lkFk vnE; 
ekuoh; Hkkouk dh ‘kfDr dks Hkh 

nf{k.kh xzsuqykbV Vsjsu ds xzsuqykbV ls ftjdksu 
vkSj eksuktkbV ij Hkw&dkykuqØfed v/;;u esa nks 
vyx&vyx FkeZy ?kVukvksa ds ckjs esa tkudkjh 
nh xbZ ( ,d iSfy;ks çksVsjkstksbd gkbZ&Vh bosaV 
vkSj lacaf/kr ØLVy ,ukVsfDll 2-5 th, ij] 
vkSj ,d fu;ks çksVsjkstksbd vYVªk gkbZ&Vh bosaV 
yxHkx 550 ,e, ij ckn ds eksuktkbV MsVk ds 
lkFk ,d yacs le; rd ¼50&60 ,e,½ FkeZy bosaV 
ij ladsr djrs gSa] tks dksykbts’ku v‚jkstsusfll 
ds fy, ftEesnkj gSA Hkkjrh; IysV&cekZ IysV 
vfHklj.k ekftZu ij fLFkr vaMeku vfHko`f) 
fçTe dh feêh ds Tokykeqf[k;ksa esa fudkys x, 
feêh ds czsfDl;k ds [kfut] Hkw&jklk;fud vkSj 
lhfu;j&,uMh&ihch leLFkkfud v/;;u ls 
lq>ko fn;k x;k fd ;s feêh ds Tokykeq[kh ikl 
fLFkr fMdksysesaV VsDVksfud esyaxsl ls mRiUu gksrs 
gSa] bl çdkj vxz&pki çfØ;kvksa ds fy, ,d 
foaMks çnku djrk gSA  if’peh ?kkV ds ue {ks=ksa 
esa o”kkZ dh ty leLFkkfud jpukvksa ls lhfer 
ÅapkbZ çHkko fn[kk;k x;k( gkykafd] bu ckfj’kksa 
esa dkQh ek=k esa iquuZohuhdj.k ueh ¼yxHkx 8-5 
izfr’kr½ FkhA ,ulhbZ,l,l us ukS dk;Z lewgksa 
ds lg;ksx ls iuMqCch Hkwty fuoZgu ¼,lthMh½ 
ij jk”Vªh; usVodZ dk;ZØe ds igys pj.k dks 
lQyrkiwoZd iwjk fd;k FkkA  bl ifj;kstuk esa 
Hkkjr ds nf{k.k&if’peh rV ds lkFk ukS ckjgeklh 
rktk ,lthMh {ks=ksa dh igpku dh xbZ Fkh tks 
leqnz esa yxHkx 6 izfr’kr o”kkZ ty dk fjlko 
djrs FksA ifj;kstuk ds nwljs pj.k ds dk;kZUo;u 
ds fy, fofHkUu laLFkkuksa ls ifj;kstuk çLrkoksa 
dk ewY;kadu çxfr ij gS] ftlesa iwjs Hkkjrh; 
rV ij ,lthMh dh ek=k dks ekius vkSj rVh; 
ikfjfLFkfrdh ra= ij blds çHkko dks le>us dh 
ifjdYiuk dh xbZ gSA

iwohZ vaVkdZfVdk ds ØLV @esaVy lajpukvksa dk 

ns[ksaxhA Hkfo”; eas Hkkjrh; ukxfjd fo’ks”k :i ls Vhdksa dk 
mRiknu] mUgsa yxkus vkSj forj.k ds tfj, bl egkekjh ls 
lQyrkiwoZd fuiVus ds ns’k ds ç;kl ij xoZ eglwl djsaxsA 
geus ,ulhbZ,l,l esa ;g lqfuf’pr fd;k fd bl chekjh dk 
çlkj fufgr gS vkSj lHkh dks Vhdk yxk;k x;k FkkA lky ds 
igys dqN eghuksa dks NksM+dj] ge dke djus ds lkekU; rjhds 
ij okil vk x, FksA eSa mu dfBu le; esa dke djus vkSj 
dqN mR—”V oSKkfud ifj.kke nsus ds fy, vius lg;ksfx;ksa dh 
ljkguk djrk gwaA

,ulhbZ,l,l dks i`Foh foKku ea=ky; ¼,evksbZ,l½ dh Hkwdai 
foKku vkSj HkwfoKku ¼,l,thbZ½ ;kstuk ds ek/;e ls Bksl i`Foh 
foKku esa vuqla/kku vkSj fodkl djus ds fy, vf/kns’k lfgr 
foÙk iksf”kr fd;k tkrk gSA foÙkh; o”kZ 2020&2021 esa ‘kq: gqbZ 
ubZ ;kstuk vof/k esa] ,ulhbZ,l,l ds Ng vuqla/kku lewgksa us 
^^ft;ks Mk;ukfeDl vkSj Hkwry çfØ;kvksa ¼th,lih½** ds fo”k; ds 
rgr 15 vuqla/kku ifj;kstukvksa dks dk;kZfUor djuk ‘kq: fd;kA 
‘kk;n gky ds fnuksa esa o”kZ 2021&2022 gh ,ulhbZ,l,l ds fy, 
lcls vf/kd mRiknd o”kZ jgk FkkA  gekjs ‘kks/kdrkZvksa us dqy 
83 lgdehZ&lehf{kr vuqla/kku ys[k vkSj 3 iqLrdsa çdkf’kr dh 
FkhaA pkj ‘kks/kkfFkZ;ksa dks ih,p Mh fMxzh ls lEekfur fd;k x;k] 
,d oSKkfud dks ,evksbZ,l ls ;ksX;rk dk çek.k i= iqjLdkj 
izkIr fd;k vkSj nks ;qok ‘kks/kdrkZvksa dks lEesyuksa esa loZJs”B ‘kks/k 
i= iqjLdkj feykA dbZ lg;ksfx;ksa dks if=dkvksa ds laikndh; 
cksMksaZ] fo’ofo|ky;ksa ds v/;;u cksMZ] fofHkUu jk”Vªh; fo’ks”kK @ 
lykgdkj lfefr;ksa esa v/;{k @ lnL; ds :i esa lsok djus ds 
fy, vkeaf=r fd;k x;k FkkA gekjs oSKkfudksa us fofHkUu laLFkkuksa 
@ lEesyuksa @ laxksf”B;ksa esa 24 vkeaf=r okrkZ,a nhaA  

vuqla/kku ds ekspsZ ij] ,ulhbZ,l,l ds ‘kks/kdrkZvksa }kjk fuEufyf[kr 
egRoiw.kZ ifj.kke crk, x, gSaA ,y,&vkbZlhih,e,l ;w&ihch 
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ls v/;;u djus ds fy, ,ulhbZ,l,l us 41osa vkbZ,lbZ, 
ds nkSjku vaVkdZfVdk esa Hkkjrh LVs’ku ij ,d cz‚M cSaM 
lhLeksehVj ¼chch,l½ LFkkfir fd;k FkkA ,ulhbZ,l,l us 
,ulhihvksvkj ds lkFk lk>snkjh esa vaVkdZfVdk ds çkbM~t 
cs esa /kzqoh; {ks= ,;j&vkbl&lh ,Dlpsat ij ,d v/;;u 
‘kq: fd;k FkkA ,ulhbZ,l,l us o”kZ 2021&22 ds nkSjku nks 
oSKkfud ifjHkze.k fd, Fks( ,d ls vjc lkxj ¼,lds&369½ 
Hkkjr ds if’peh rV ds lkFk lalkf/kr rVh; dk v/;;u 
djus ds fy, vkSj ,d caxky dh [kkM+h vkSj vaMeku lkxj 
¼,lds&373½ esa ryNV dk mi;ksx djrs gq, iqjkik”kk.k 
foKku] iqjkik”kk.k vkSj lcMD’ku {ks= çfØ;kvksa dk v/;;u 
djus ds fy, ¼dksj½ vkSj ¼Tokykeq[kh½ pêku ds uewus 
gkfly fd, x,A

laLFkku ds vanj ‘kS{kf.kd xfrfof/k;ksa esa lq/kkj ds fy, 
laLFkku ds oSKkfudksa @ fo}kuksa ds lkFk&lkFk vkeaf=r 
oDrkvksa }kjk lkIrkfgd laxksf”B;ksa ds lkFk ^^i`Foh foKku 
eap** uked ,d laxks”Bh J`a[kyk dks iquthZfor fd;k x;k 
FkkA ,ulhbZ,l,l us 22 vçSy 2021 dks ^^ljLorh unh 
ds iru esa gksykslhu** ij vkbZvkbZVh xka/khuxj ds in~e 
Jh fe’ksy MSfuuks }kjk ,d osfcukj O;k[;ku ds lkFk 
Hkkjrh; Lora=rk ds 75osa o”kZ dk vktknh dk ve`r egksRlo 
euk;kA  ,ulhbZ,l,l us viuk 8oka LFkkiuk fnol 3 
tuojh 2022 dks ,ulhbZ,l,l dh vuqla/kku lykgdkj 
lfefr ds v/;{k çksQslj ,l ds VaMu }kjk ^^n ,aFkzksikslhu 
d‚UlsIV % Qksdl v‚u n VsjsfLVª;y gkbMªksLQh;j** ij 
,d v‚uykbu O;k[;ku ds lkFk euk;kA n lkslkbVh v‚Q 
vFkZ lkbafVLV~l ds egklfpo M‚- lrh’k lh f=ikBh us 10 
tuojh 2022 dks fo’o fganh fnol eukus ds fy, fganh esa 
^^Hkw&laj{k.k vkSj Hkw&i;ZVu** ij ,d v‚uykbu okrkZ nhA

o”kZ 2021&2022 ds nkSjku laxBukRed ekspsZ ij dbZ mís’;ksa 
dks iwjk fd;k x;kA rhu oSKkfudksa dh HkrhZ dh xbZ vkSj 
vU; rhu inksa ij fjfDr;ksa dks Hkjus ds fy, dkjZokbZ 
‘kq: dh xbZA ,ulhbZ,l,l esa jk”Vªh; HkwfoKku MsVk dsanz 
¼,uthMhlh½ LFkkfir fd;k x;k Fkk vkSj jk”Vªh; lwpuk 
foKku dsanz }kjk lqj{kk ys[kk ijh{kk ds iwjk gksus ij iksVZy 
iz;ksDrkvksa ds fy, [kqyk gksxkA  ;|fi egkekjh lfgr 
fofHkUu dkj.kksa ls ç’kklfud Cy‚d ds uohuhdj.k esa nsjh 
gqbZ Fkh] lHkh ifj”—r ç;ksx’kkykvksa dh vko’;drkvksa dks 
iwjk djus ds fy, ,ulhbZ,l,l ds fy, ,d vR;k/kqfud 
VªkalQkeZj yk;k tk ldrk gSA lhfer ijke’kZ xfrfof/k;ksa 
ds ek/;e ls ,ulhbZ,l,l dqN jkf’k dk dks”k cuk ldrk 
gS] ftldk mi;ksx deZpkfj;ksa ds fy, fofHkUu dY;k.kdkjh 
;kstukvksa ds fy, fd;k tk,xkA 

o”kZ dh ‘kq#vkr esa egkekjh laca/kh dfBukb;ksa ds ckotwn] 
,ulhbZ,l,l us o”kZ 2021&2022 ds nkSjku oSKkfud   
vuqla/kku ds ekeys esa egRoiw.kZ çxfr dh gSA bl ç;kl 
esa laLFkku ds çR;sd lnL; us ;ksxnku fn;kA gesa ,d ,sls 
laLFkku dk fgLlk gksus ij xoZ gS tks u dsoy dsanz ljdkj 
}kjk fu/kkZfjr tukns’k dks çkIr djus dh fn’kk esa dke 
djrk gS] cfYd LFkkuh; @ jkT; dh t:jrksa dks Hkh iwjk 
djrk gSA ,ulhbZ,l,l dh vksj ls] eq>s bl okf”kZd fjiksVZ 
dks laLFkku ds lHkh ‘kqHkfpardksa ds le{k çLrqr djrs gq, 
vR;ar çlUurk gks jgh gSA

M‚- T;ksfrjatu ,l- jsM‚- T;ksfrjatu ,l- js
funs’kd] ,ulhbZ,l,l
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lfefr;kalfefr;ka  
lkafof/kd lfefr;kalkafof/kd lfefr;ka  
1- ‘kklh fudk; ¼thch½1- ‘kklh fudk; ¼thch½ 
lfpo	 v/;{k
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

lykgdkj	 lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

vij lfpo vkSj foÙkh; lykgdkj	 lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

Lka;qDr lfpo ¼iz’kklfud½	 lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

dk;ZØe izeq[k ¼,ulhbZ,l,l½	 lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

funs’kd	 lnL;
jk”Vªh; /kqzoh; vkSj egklkxj vuqla/kku dsanz
okLdksfMxkek] xksok	

funs’kd	 lnL;
jk”Vªh; egklkxj izkS|ksfxdh laLFkku
iYyhdjubZ] psUubZ	

funs’kd	 lnL; lfpo
jk”Vªh; i`Foh foKku v/;;u dsanz 
vkDdqye] fr#ouariqje	

2- ‘kklh fudk; ¼thlh½2- ‘kklh fudk; ¼thlh½
lfpo	 v/;{k
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

vij lfpo vkSj foÙkh; lykgdkj	 lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

lfefr;ka
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Lka;qDr lfpo ¼iz’kklfud½	 lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

v/;{k] vkj,lh	 lnL;
jk”Vªh; i`Foh foKku v/;;u dsanz
vDdqye] fr#ouariqje	

M‚- lqjs’k nkl	 lnL;
vodk’k izkIr çksQslj
Hkkjrh; foKku f’k{kk vkSj vuqla/kku laLFkku
fr#ouariqje	

MkW- vfuy Hkkj}kt	 lnL;
funs’kd
HkkSfrdh vuqla/kku iz;ksx’kkyk] vgenkckn	

funs’kd	 lnL;
jk”Vªh; /kqzoh; vkSj egklkxj vuqla/kku dsanz
okLdksfMxkek] xksok	

M‚- jkf/kdk jkepaæu	 lnL;	
iwoZ funs’kd
varfj{k HkkSfrdh ç;ksx’kkyk] fr#ouariqje	

funs’kd	 lnL;
jk”Vªh; Hkwdai foKku dsaæ
yks/kh jksM] ubZ fnYyh	

dk;ZØe izeq[k ¼,ulhbZ,l,l½	 LFkk;h vkeaf=r
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

izfrfuf/k] uhfr vk;ksx	 vkeaf=r

funs’kd	 lnL; lfpo
jk”Vªh; i`Foh foKku v/;;u dsanz
vkDdqye] fr#ouariqje	

3- foÙk lfefr ¼,Qlh½3- foÙk lfefr ¼,Qlh½	
vij lfpo vkSj foÙkh; lykgdkj	 v/;{k
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

Lka;qDr lfpo ¼iz’kklfud½	 lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh
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lfefr;ka

	
dk;ZØe izeq[k ¼,ulhbZ,l,l½ 	 lnL; 
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

funs’kd	 lnL;
jk”Vªh; i`Foh foKku v/;;u dsanz	
vkDdqye] fr#ouariqje
	
funs’kd ¼foÙk½	 lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
i`Foh Hkou] ubZ fnYyh	

izca/kd ¼,Q ,aM ,½	 lnL;
jk”Vªh; i`Foh foKku v/;;u dsanz	  
vkDdqye] fr#ouariqje	

Okfj”B izca/kd	 lnL; lfpo
jk”Vªh; i`Foh foKku v/;;u dsanz	  
vkDdqye] fr#ouariqje	

4- vuqla/kku lykgdkj lfefr ¼vkj,lh½4- vuqla/kku lykgdkj lfefr ¼vkj,lh½
M‚- ,l- ds- VaMu	 v/;{k
vodk’k izkIr çksQslj 
fnYyh fo’ofo|ky;
fnYyh	

M‚- ih- ih- etqenkj	 lnL;
çksQslj
Hkkjrh; foKku laLFkku 
csaxyq# 	

M‚- ,l- cky—”.ku	 lnL;
çksQslj
ikafMpsjh fo’ofo|ky; 
iqnqpsjh	

M‚- dapu ikaMs	 lnL;
çksQslj
Hkkjrh; çkS|ksfxdh laLFkku
eqacbZ	

M‚- ,u- ih- dqfj;u	 lnL;
iwoZ funs’kd
jk”Vªh; i`Foh foKku v/;;u dsaæ
fr#ouariqje	
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M‚- ,l- ds- lrh’k	 lnL; 
çksQslj 
Hkkjrh; foKku laLFkku 
csaxyq# 	

M‚- oh- ds- xgykSr	 lnL;
eq[; oSKkfud
jk”Vªh; HkwHkkSfrdh; vuqla/kku laLFkku
gSnjkckn	

M‚- jktho flUgk	 lnL;	
çksQslj
Hkkjrh; çkS|ksfxdh laLFkku
dkuiqj	

funs’kd	 lnL;
jk”Vªh; i`Foh foKku v/;;u dsaæ
fr#ouariqje	

M‚- V‚elu ts- dYyqdye	 lnL; lfpo
oSKkfud&Mh
jk”Vªh; i`Foh foKku v/;;u dsaæ	
fr#ouariqje	
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izLrkoukizLrkouk

,ulhbZ,l,l dh vuqla/kku xfrfof/k;ka ^^ft;ks Mk;ukfeDl ,aM ljQsl çkslsl ¼th,lih½** fo”k; ds rgr dh tkrh gSa] 
tks Hkkjrh; IysV ds Hkw&xfrdh fodkl] rVh; çfØ;kvksa dh tfVyrkvksa] lrg vkSj Hkwty ty foKku] egRoiw.kZ {ks= 
çfØ;kvksa vkSj çk—frd [krjksa ij dsafnzr gSA ianzg vuqla/kku ;kstuk,a ftUgsa dsanz ds Ng vuqla/kku lewgksa }kjk dk;kZfUor 
fd;k tk jgk gS( l‚fyM vFkZ fjlpZ xzqi ¼,lbZvkjth½] ØLVy Mk;usfeDl xzqi ¼lhMhth½] gkbMªksy‚th xzqi ¼thokbZth½] 
ck;ks ft;ks dsfeLVªh xzqi ¼chthth½] ejhu ft;kslkbal xzqi ¼,ethth½] vkSj ,Ve‚LQsfjd lkbal xzqi ¼,,lth½A

^^ft;ks Mk;ukfeDl vkSj Hkwry çfØ;kvksa** ds rgr ifj;kstuk,a gSa %

1.	  vkfdZ;u ØsVu] çksVsjkstksbd eksckby csYV] vkSj ,fDVo lcMD’ku tksu dk Hkw&xfrdh fodkl 
2.	  ewu VkseksxzkQh }kjk Tokykeq[kh foLQksV dsanzksa dh vkarfjd lajpuk 
3.	  Mhi fyFkksLQsfjd vkSj ,LFksuksLQsfjd lajpuk,a vkSj ‘kh;j tksu dh mRifÙk 
4.	  çkjafHkd i`Foh foHksnu çfØ;k,a
5.	  Hkkjr ds ryNVh ?kkfV;ksa esa gkbMªksdkcZu nzo lekos’ku 
6.	  <yku fLFkjrk vkSj HkwL[kyu 
7.	  rVh; egklkxj dh xfr’khyrk vkSj lhek fofue;] tyok;q fu;eksa ij mudh Hkwfedk 
8.	  eqgkuk&egk}hih; ekftZu ryNV dh mRifÙk] fodkl vkSj iqjkik”kk.kdkyhu çHkko
9.	  iuMqCch Hkwty fuoZgu 
10.	 çk;}hih; Hkkjr ds egRoiw.kZ {ks= v/;;u 
11.	 çk;}hih; Hkkjr dh unh vkSj Hkwty foKku 
12.	 Hkkjr ds çk—frd >juksa dk fodkl vkSj ty {kerk
13.	 ufn;ksa vkSj rVh; okrkoj.kksa ds tSo&Hkw&jlk;u vkSj iks”kd rRo çokg 
14.	 DykmM vkSj DykmM&,;jkslksy QhMcSd çfØ;kvksa dh FkeksZ Mk;ukfed vkSj ekbØksfQftdy çfØ;k,a vkSj 

ekSle ç.kkfy;ksa ij bldk çHkko 
15.	 xjt vkSj fctyh dh xfr’khyrk

l‚fyM vFkZ fjlpZ xzqi ¼,lbZvkjth½ % l‚fyM vFkZ fjlpZ xzqi ¼,lbZvkjth½ % l‚fyM vFkZ fjlpZ xzqi dk eq[; ‘kks/k y{; i`Foh xzg vkSj mlds fofHkUu tyk’k;ksa 
tSls ØLV] esaVy vkSj dksj dh mRifÙk vkSj fodkl dks le>uk gSA bls çkIr djus ds fy, ;g lewg vkfdZ;u ØsVu] 
çksVsjkstksbd eksckby csYV] çk;}hih; Hkkjr ds iqjk.k csflu vkSj ioZrh; {ks= ds Hkw&xfrdh fodkl dh çfØ;kvksa dks 
le>us vkSj le;&lhek dks le>us ij /;ku dsafnzr djrk gSA blds vykok] lewg ds ‘kks/k dk mís’; lfØ; lcMD’ku 
{ks=ksa lfgr fofHkUu VsDVksfud lsfVax esa vyx vyx le; dh esaVy O;qRiUu pêkuksa dk v/;;u djds i`Foh ds esaVy 
ds jklk;fud fodkl dks le>uk gSA lewg dh vU; xfrfof/k;ksa esa fofHkUu Hkkjrh; ØLVy Cy‚dksa vkSj f’k;j {ks=ksa ds 
rgr fyFkks LQsfjd lajpukvksa dks fpf=r djuk] prq/kkZrqd ifj–’; dk fodkl] vkSj Hkkjrh; Tokykeqf[k;ksa dh E;wv‚u 
VkseksxzkQh ‘kkfey gSA

ØLVy xfr’khy lewg ¼lhMhth½ %ØLVy xfr’khy lewg ¼lhMhth½ % ;g lewg Hkwfe ij fudV lrg xfr’khy çfØ;kvksa ls lacaf/kr oSKkfud eqíksa dks 

izLrkouk
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lacksf/kr djrk gSA <yku foQyrkvksa ds dkj.k vkSj çHkko dks le>us ij /;ku dsafnzr fd;k x;k gSA mixzg bestjh] 
{ks= v/;;u vkSj feêh@pêku ds Hkw&jklk;fud yk{k.khdj.k dh lgk;rk ls lewg HkwL[kyu dk iwokZuqeku yxkus vkSj 
‘keu dk lq>ko nsus esa enn djus dk ç;kl djrk gSA lewg dh xfrfof/k;ksa esa ryNVh ?kkfV;ksa esa gkbMªksdkcZu nzo 
dh xfr dks le>uk Hkh ‘kkfey gS ftlls [kfutdj.k gksrk gSA

ty foKku lewg ¼,pokbZth½ % ty foKku lewg ¼,pokbZth½ % ty foKku lewg fo’ks”k :i ls i`Foh ds egRoiw.kZ {ks= ds lanHkZ esa ty foKku vkSj 
ty lalk/kuksa esa vuqla/kku ds cqfu;knh vkSj O;kogkfjd igyqvksa ij /;ku dsafnzr djrk gSA i`Foh fØfVdy tksu ,d 
tfVy çk—frd okrkoj.k gS tgka pêku] feêh] ty] ok;q] ,jkslksy] lkSj ÅtkZ vkSj thfor tho ijLij fØ;k djrs 
gSa vkSj i`Foh dh lrg dks vkdkj nsrs gSaA fØfVdy tksu rsth ls vkfFkZd fodkl ls yxkrkj c<+rs ncko dk vuqHko 
dj jgk gSA Hkkjr ds rsth ls vkfFkZd fodkl vkSj oSf’od tyok;q ifjorZu ifj–’; ds lanHkZ esa isM+ ls tyHk`r ry 
rd gksus okyh çfØ;kvksa dh csgrj le> cgqr vko’;d gSA

tSo&Hkw&jlk;u lewg ¼chthth½ % tSo&Hkw&jlk;u lewg ¼chthth½ % tSo&Hkw&jlk;u lewg çk—frd i;kZoj.k dh fo’ks”krkvksa dks fu;af=r djus okyh 
HkkSfrd&jklk;fud] HkwoSKkfud vkSj tSfod çfØ;kvksa vkSj çfrfØ;kvksa ds v/;;u ij dsafnzr gSA ;g lewg orZeku 
cnyrs tyok;q ifjn`’; esa rRoksa ds tSo&Hkw&jklk;fud pØksa esa ifjorZuksa dk Hkh v/;;u djrk gSA oSf’od 
tSo&Hkw&jklk;fud pØksa ij i;kZoj.kh; çfØ;kvksa vkSj muds çHkkoksa dh O;k[;k djus ds fy, Hkw&jklk;fud @ 
leLFkkfud vkSj lw{ethofoKkuh e‚Mfyax dks fu;ksftr djrs gSaA vuqla/kku ds çeq[k {ks=ksa esa eqgkuk] rVh; egklkxjksa] 
>juksa vkSj Hkwfe ij rkts ty fudk;ksa dk ikuh lfgr tSo&Hkw&jklk;fud v/;;u ‘kkfey gSa] ftlesa foys; çokg @ 
xfr’khyrk vkSj fof’k”Vrk] dhVuk’kd @ tSfod fo[kaMu vkSj fxjkoV] ikuh dh xq.koÙkk dh fuxjkuh] çnw”k.k ewY;kadu 
vkSj ‘keu dk;Zuhfr;ksa ij tksj fn;k x;k gSA
 
leqnzh HkwfoKku lewg ¼,ethth½ % leqnzh HkwfoKku lewg ¼,ethth½ % leqnzh HkwfoKku lewg dk Qksdl Hkkjr ds if’peh rV dh rVh; çfØ;kvksa ds 
e‚Mfyax lfgr leqnz rVksa vkSj fudVorhZ {ks=ksa ij ygjksa] /kkjkvksa vkSj ryNV ifjogu vkSj muds çHkkoksa dh le> 
jgk gSA xfrfof/k;ksa esa rVh; egklkxj dh xfr’khyrk vkSj lhek fofue; dk vuqdj.k djus esa l{ke mPp&fjt‚Y;w’ku 
la[;kRed e‚My dh LFkkiuk] ohfM;ks vk/kkfjr rVh; fuxjkuh usVodZ dh LFkkiuk vkSj rVh; egklkxj lewgksa ds 
fodkl dh tkap djuk ‘kkfey gSA iuMqCch Hkwty fuoZgu ij jk”Vªh; usVodZ ifj;kstuk] caxky dh [kkM+h vkSj vjc 
lkxj esa rkts Hkwty ds fuoZgu dh ek=k dks fu/kkZfjr djus ds mís’; ls Hkh lewg dh ,d çeq[k xfrfof/k gSA 
 
ok;qeaMyh; foKku lewg ¼,,lth½ % ok;qeaMyh; foKku lewg ¼,,lth½ % ,ulhbZ,l,l esa ok;qeaMyh; foKku lewg ok;qeaMyh; cknyksa] ,jkslksy&cknyksa 
dh ijLij fØ;k] xjt] fctyh vkSj ok;qeaMyh; fctyh] vkSj if’peh ?kkV ij {ks=h; tyok;q ij ekSle laca/kh [krjksa 
ds iwokZuqeku esa lq/kkj ds fy, cqfu;knh vkSj vuqç;qDr vuqla/kku esa lfØ; :i ls dk;Zjr gSA 

izL
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1- vuqla/kku dh fo’ks”krk,a1- vuqla/kku dh fo’ks”krk,a vuqla/kku d
h fo’ks”krk,a

1-1 yklZeSu fgYl] vaVkdZfVdk esa ,d u;k cz‚McSaM Hkwdaih; 1-1 yklZeSu fgYl] vaVkdZfVdk esa ,d u;k cz‚McSaM Hkwdaih; 
os/k’kkykos/k’kkyk

Hkkjrh LVs’ku] iwohZ vaVkdZfVdk ds ikl ,d u;k cz‚McSaM 
Hkwdaih; os/k’kkyk dks lQyrkiwoZd LFkkfir fd;k x;k FkkA 
xq.koÙkk dh tkap ds fy, fujarj le; J`a[kyk MsVk ,d= 
vkSj fo’ys”k.k fd;k x;k FkkA oSf’od Hkwdaih; MsVk ds 
lkFk bu MsVk dk mi;ksx ØLVy vkSj feM&Vw&vij esaVy 
lajpukvksa ds foLr`r ekufp=.k ds fy, fd;k tk,xk] 
tks vaVkdZfVdk dh fçalsl ,fytkcsFk ySaM vkSj Hkkjr ds 
iwohZ ?kkV csYV ds çkbM~t cs {ks= ds uhps ØLV @ esaVy 
fo:i.k ds iSVuZ dks le>us ds fy, mi;ksx fd;k tk,xkA 
bl tkudkjh dks xksaMokukySaM ds le; ls] tc nksuksa       
egk}hi ,d lkFk Fks] HkwoSKkfud MsVk lsV ds lkFk feykdj 
vaVkdZfVdk vkSj Hkkjr ds Hkw&xfrdh fodkl dks le>us dk 
ç;kl fd;k tk,xkA

1-2 ,ulhbZ,l,l esa eksuktkbV~l dh jklk;fud MsfVax ds 1-2 ,ulhbZ,l,l esa eksuktkbV~l dh jklk;fud MsfVax ds 
fy, fo’ys”k.kkRed çksVksd‚y dk fodklfy, fo’ys”k.kkRed çksVksd‚y dk fodkl

,d ,l,Dl Qkbo VSfDVl bZih,e, dk mi;ksx djds 
eksuktkbV ft;ksØksuksy‚th ¼;w&Vh,p&VksVy ihch ds 
fy, fo’ys”k.kkRed çksVksd‚y½ ds fy, va’kkadu vkSj  
ifjek.khdj.k lsV&vi ‘krksaZ dks ,ulhbZ,l,l esa 
lQyrkiwoZd LFkkfir fd;k x;k gSA Kkr ;qxksa ds eksuktkbV~l 
ls jklk;fud&dkykuqØfed MsVk esa laxfr ;w&Vh,p&ihch 
jklk;fud ;qx MsfVax ds fy, ,ulhbZ,l,l&bZih,e,  
lqfo/kk dh fo’oluh;rk dh iqf”V djrh gSA ,d gh  
fo’ys”k.kkRed lsVvi dks dk;kZfUor djus ls] Hkkjr ds 
nf{k.kh xzsuqykbV bykds ds enqjS Cy‚d ds esVkisykbV~l ls 
eksuktkbV~l laHkkO;rk ?kuRo vkjs[k esa nks pje ;qx mRiUu 
djrs gSa( yxHkx 505 ,e, vkSj yxHkx 590 ,e,] tks 
,ulhbZ,l,l esa ,y,&vkbZlhih,e,l dk mi;ksx djds 
çkIr fd, x, 206ihch@238;w ;qx ¼lh, 506 ,e, vkSj 
lh, 585 ,e,½ ds leku gSaA

https://doi.org/10.1007/s12040-021-01738-4 

1-3 nf{k.kh xzsuqykbV bykds ¼,lthVh½ esa ghfVax vkSj 1-3 nf{k.kh xzsuqykbV bykds ¼,lthVh½ esa ghfVax vkSj 
dwfyax ,filksM dk le;dwfyax ,filksM dk le;

enqjS Cy‚d esa ,lthVh ds e/; Hkkx esa dEce csYV esa mPp 
ls vYVªkgkbZ&rkieku ¼,pVh&;w,pVh½ esVke‚fQZd pêkuksa 

dh ,d egRoiw.kZ ek=k gksrh gSA [kfut jlk;u foKku] 
ftjdksu ft;ksØksuksy‚th vkSj izR;{k yw&,p,Q leLFkkfud 
MsVk dk mi;ksx djrs gq, xzsuqykbV ds ft;ksFkeksZ&cSjksesVªh 
vkSj Nn~e&[kaM e‚Mfyax ls irk pyrk gS fd bu pêkuksa 
esa ,pVh&;w,pVh esVke‚fQZd fLFkfr;ksa esa ,d nf{k.kkorZ 
ihVh iFk Fkk] tks egRoiw.kZ fo?kVu vkSj ‘khryu dk lq>ko 
nsrk gSA ifj.kke enqjS Cy‚d dks yacs le; rd jgus okys 
;w,pVh v‚jkstsfud bfrgkl ds lkFk Dykfld Lyks dwYM 
xzsuqykbV Vsjku ds :i esa oxhZ—r djrs gSaA ,lthVh 
ds fy, orZeku esa çLrkfor VsDVksfud e‚My vkSj iwohZ 
xksaMokuk ds vU; egk}hih; VqdM+ksa ds lkFk blds tqM+ko ds 
fy, blds egRoiw.kZ fufgrkFkZ gSaA

https://doi.org/10.1016/j.precamres.2022.106582 

1-4 vaMeku }hi lewg ds feêh ds Tokykeqf[k;ksa ls vxz&pki 1-4 vaMeku }hi lewg ds feêh ds Tokykeqf[k;ksa ls vxz&pki 
çfØ;kvksa dks le>ukçfØ;kvksa dks le>uk  

Hkkjrh; IysV&cekZ IysV vfHklj.k ekftZu ij fLFkr vaMeku 
vfHko`f) fçTe ds feêh ds Tokykeqf[k;ksa esa fudkys x, 
feêh ds czsfDl;k ds eSfVªDl dk ,d foLr`r [kfut] 
Hkw&jklk;fud vkSj lhfu;j&,uMh&ihch leLFkkfud 
v/;;u ls irk pyrk gS fd feêh ds Tokykeq[kh foorZfudh 
ds ikl fLFkr foorZfud esyaxsl ls mRiUu gksrs gSaA eM 
eSfVªDl] ifjofrZr leqæh ØLV vkSj LySc ds LFkyh; ryNV 
ls çkIr vkfxZyfl;l lkexzh ls cuk gksrk gS] ftlesa iwoZ 
esa 80 izfr’kr ls vf/kd dk ;ksxnku gksrk gSA lHkh MsVk 
,d ifj–’; dh vksj b’kkjk djrs gSa fd LySc ds LFkyh; 
ryNV dk dsoy ,d NksVk lk va’k vaMeku lcMD’ku {ks= 
esa esaVy esa iquuZohuhdj.k fd;k tkrk gSA

https://doi.org/10.1016/j.chemgeo.2021.120595 

1-5 nf{k.kh if’peh ?kkV dh NksVh tyxzg.k ufn;ksa esa 1-5 nf{k.kh if’peh ?kkV dh NksVh tyxzg.k ufn;ksa esa 
vi{k; vkSj foys; ifjoguvi{k; vkSj foys; ifjogu

if’peh ?kkV ls 600 ls vf/kd NksVh ufn;ka fudyrh gSa vkSj 
Hkkjrh; çk;}hi ls dqy fuoZgu dk 18 izfr’kr ;ksxnku 
djrh gSaA bu unh ?kkfV;ksa esa vi{k; çfØ;k fØfVdy tksu 
ds milrg Mksesu esa lSçksykbV vkSj feêh dk mRiknu 
djrh gSA if’pe dh vksj cgus okyh unh] FkqFkkiq>k ¼1030 
oxZ fd-eh-@ 1821 ,elh,e½] vkSj iwoZ dh vksj cgus okyh 
unh] Hkokuh ¼6200 oxZ fd-eh- @1615 ,elh,e½ ds fy, 
x.kuk dh xbZ dkcZuMkbvkWDlkbM [kir nj ¼lhlhvkj½ ls 
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irk pyrk gS fd iwoZ unh lhlhvkj ds fy, 2-18x105 eksy-
fd-eh-−2-okbZ−1 vkSj ckn okyk 1-39 x 105 eksy- fd- eh-
−2-okbZ−1 ds fy, ftEesnkj gSA  bl v/;;u ls irk pyrk 
gS fd tyok;q dkjdksa vkSj tyxzg.k {ks=ksa ds HkwxfHkZd 
dkjdksa ds chp ijLij fØ;k ufn;ksa ds foys; LFkkukarj.k 
vkSj ty&jklk;fud lajpuk dks fu/kkZfjr djus esa  
egRoiw.kZ Hkwfedk fuHkkrh gSA 
https://doi.org/10.1007/s12665-021-09862-6 

1-6 if’peh ?kkVksa ds lkFk ueh iqupZØ.k vkSj ok”ihdj.k 1-6 if’peh ?kkVksa ds lkFk ueh iqupZØ.k vkSj ok”ihdj.k 
çfØ;k,açfØ;k,a 

if’peh ?kkV ds vknZz {ks=ksa esa o”kkZ dh ty leLFkkfud 
lajpuk ¼δ18O vkSj δ2H½ dk de rkieku ço.krk] mPp 
lkis{k vknZzrk vkSj ogka lapkfyr ueh çfrfØ;k çfØ;kvksa 
ds dkj.k leLFkkfud ÅapkbZ ¼ÅapkbZ½ çHkko ls lhfer 
çHkko iM+rk gSA gkykafd] tyk’k;ksa vkSj >hyksa ls ueh dh 
vkiwfrZ ds dkj.k ?kkVksa ds nf{k.k&if’peh fdukjs ij ,d 
Nn~e çHkko ns[kk tkrk gSA cSd VªStsDVjh dk mi;ksx djds 
vuqekfur iquuZohuhdj.k ueh dk ;ksxnku] feMySaM {ks= esa 
o”kkZ ds 8-5 izfr’kr ls vf/kd ugha gSA gkykafd v/;;u 
esa gkbySaM~l esa jhlkbfDyax dk dksbZ gLrk{kj ugha feyk] 
,ylh&vfrfjDr] vkSj lrgh ty dh Mh&vfrfjDr >hyksa 
vkSj tyk’k;ksa ls ok”ihdj.k dh mPp nj vkSj LFkkuh; 
o”kkZ mRiUu djus esa mudh Hkwfedk dk lq>ko nsrh gSA 
lkaf[;dh; :i ls egRoiw.kZ ek=k esa çHkko dsoy de o”kkZ 
vkSj mPp rkieku okys rVh; {ks=ksa ds lkFk fn[kkbZ nsrs gSa] 
tks cnys esa ;g n’kkZrk gS fd ?kkVksa ¼feMySaM vkSj gkbySaM½ 
ds lkFk o”kkZ dks HkkSxksfyd ueh mRFkku vkSj LFkkuh; :i 
ls iquuZohuhdj.k ueh nksuksa }kjk egRoiw.kZ :i ls fu;af=r 
fd;k tkrk gSA 
https://doi.org/10.1016/j.atmosres.2021.105863 

1-7 dsjy ds rVh; rjkbZ {ks=ksa ls gksykslhu ekulwu vkSj 1-7 dsjy ds rVh; rjkbZ {ks=ksa ls gksykslhu ekulwu vkSj 
leqæ&Lrj dh ifjorZu’khyrkleqæ&Lrj dh ifjorZu’khyrk

gksykslhu leqæ&Lrj vkSj tyok;q ifjorZu’khyrk dk 
v/;;u Åijh dqêukM dksys vknZzHkwfe ¼dqêwj½] dsjy] nf{k.k 
if’pe Hkkjr ls mBk, x, 32 ehVj yacs ryNV dksj 
¼,y 7½ ij 10 ,,e,l jsfM;ksdkcZu ;qx }kjk lefFkZr 
Hkw&jklk;fud vkSj iSfyuksy‚ftdy ç‚Dlh ds vk/kkj ij 
fd;k x;k FkkA og v/;;u 9-69&7-56 ds, ds nkSjku 
gksykslhu DykbesV v‚fIVee ¼,plhvks½ ds lkFk iqf”V 
ds nkSjku Hkkjrh; xzh”edkyhu ekulwu ¼vkbZ,l,e½ dh 
rhozrk ds dkj.k xeZ vkSj vknZz tyok;q ds lkFk&lkFk 

mPp leqæ&Lrj dks çnf’kZr djrk gSA gkykafd] ryNV 
teko esa 7-56 vkSj 3-51 ds, ds chp ,d fojke ns[kk x;k 
gS] ftlds dkj.k dks iwjh rjg ls le>k tkuk ckdh gSA 
blesa 3-51&2-55 ds, ds nkSjku] 3-20&3-40 ds, ds nkSjku 
#d&#d dj ekulwu ds lkFk vkbZ,l,e ds /khjs&/khjs 
detksj gksus dk vkºoku fd;k x;k gSA 2-55 ds, ds ckn 
eksVs DysfLVDl dh mifLFkfr] iack&euhekyk ufn;ksa ds 
çoklh forj.k pSuy }kjk ryNV ds teko dk lq>ko nsrh 
gSA ,plhvks ds nkSjku leqæ dk mPp Lrj çekf.kr djrk 
gS fd eq[; LFkku osEcukM ySxwu ds nf{k.k dh vksj foLrkj 
dk çfrfuf/kRo djrk gS tks e/;&nsj ds gksykslhu dky ds 
nkSjku Øfed leqæh çfrxeu ds dkj.k LFkyh; ç.kkyh ds 
fgLls esa cny x;k] ftlds ckn Hkhrjh bykdksa dh ufn;ksa 
ls tyks<+ ryNV dk teko gqvkA

https://doi.org/10.1016/j.quaint.2022.03.005 

1-8 rVh; ohfM;ks fuxjkuh rduhdksa dk mi;ksx djrs gq, 1-8 rVh; ohfM;ks fuxjkuh rduhdksa dk mi;ksx djrs gq, 
ofy;kFkqjkchp ij ygj fo’ys”k.k ofy;kFkqjkchp ij ygj fo’ys”k.k 

,ulhbZ,l,l us ,d Lons’kh ohfM;ks chp e‚fuVfjax flLVe 
¼ohch,e,l½ ds ek/;e ls Hkkjr esa ohfM;ks&vk/kkfjr fuxjkuh 
i)fr dks viukrs gq, fujarj rVh; fuxjkuh ds fy, ,d 
izk;ksfxd ifj;kstuk ‘kq: dh gSA igyk ohch,e,l LVs’ku] 
ofy;kFkqjk esa LFkkfir fd;k x;k Fkk] tks Hkkjr ds ,lMCY;w 
rV esa ,d fof’k”V mPp ÅtkZ leqæ rV gSA vksiu&lkslZ 
Vwyc‚Dl ;w,yvkbZ,lbZ,l dks ;kstuk –’; ih<+h ds fy, 
mi;qDr ik;k x;kA Fk‚elu dh eYVh VsiMZ i)fr ds ek/;e 
ls fMtkbu fd;k x;k ,d u;k e‚MîwysVsM VªkalQj QaD’ku 
¼,eVh,Q½ is’k fd;k x;k gSA blds lkFk xSj&jSf[kdrk dks 
Lohdk;Z Lrj rd de fd;k tk ldrk gSA :ikarfjr rhozrk 
LisDVªk fnu Hkj esa de vkj,e,lMh ds lkFk 90 izfr’kr ls 
vf/kd dk lglaca/k nsdj bu&lhVw eki ds lkFk ,d vPNk 
le>kSrk fn[kk jgk gSA ek/; iwokZxzg vkSj vkj,e,l =qfV 
dks nh?kZdkfyd fHkUurkvksa ij fopkj djds vuqes; lhek 
ds vanj yk;k x;k gSA VhVh ik;k x;k gS fd LFkkukarj.k 
QaD’ku vuqeku esa eYVh VsiMZ i)fr dk mi;ksx ohfM;ks 
best ls fudVorhZ rjax ekinaMksa ds vkdyu esa ‘kksj vkSj 
LFkkuh; çHkkoksa dks dkQh de dj ldrk gSA

https://doi.org/10.1016/j.rsma.2022.102205 

1-9 iuMqCch Hkwty fuoZgu ¼,lthMh½ ¼pj.k& 1½1-9 iuMqCch Hkwty fuoZgu ¼,lthMh½ ¼pj.k& 1½

,ulhbZ,l,l us ukS dk;Z lewgksa ds lg;ksx ls iuMqCch 
Hkwty fuoZgu ¼,lthMh½ ij jk”Vªh; usVodZ dk;ZØe ds 
igys pj.k dks lQyrkiwoZd iwjk dj fy;k gSA Hkkjrh; 
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leqæ rV ds lkFk laHkkfor ,lthMh {ks=ksa dh igpku djus 
ds fy, eYVh&ç‚Dlh fof/k;ksa ¼FkeZy besftax] gkbMªksfyd 
gsM] LFkkfud] fo|qr çfrjks/kdrk losZ{k.k vkSj vLFkk;h 
gkbMªksdsfedy voyksdu½ dks fu;ksftr fd;k x;k FkkA 
Hkkjr ds nf{k.k&if’peh rV ds lkFk] ukS ckjgeklh rktk 
,lthMh ¼,Q,lthMh½ {ks=ksa dks 103-22 fd-eh- ds ‘kq) 
rVh; [kaM ds lkFk fpf=r fd;k x;k FkkA dU;kdqekjh 
ftys esa vkSj eyIiqje vkSj dks>hdksM ftyksa ds dqN fgLlksa 
esa nf{k.k dh vksj leqæh ty ds vanj tkus okys {ks=ksa dk 
fjolZ eSdsfuTe dsafær ik;k x;kA ty larqyu –f”Vdks.k 
dk mi;ksx djrs gq,] rVjs[kk dh çfr bdkbZ yackbZ esa 
Hkwty dk vkSlr çokg 36 ls 1213 ?kuehVj @ o”kZ @ 
ehVj ds chp gksus dk vuqeku yxk;k x;k Fkk] ;g n’kkZrk 
gS fd ,lthMh ds ek/;e ls vkSlru 6 izfr’kr o”kkZ de 
gks tkrh gSA ,lthMh dk;ZØe ds nwljs pj.k esa ,lthMh 
vkSj foys; çokg] ,lthMh ds ek/;e ls fgan egklkxj esa 
iks”kd rRoksa ds vknkuksa vkSj ,lthMh ds i;kZoj.kh; çHkkoksa 
ds vkdyu ij v/;;u fd;k tk,xk

https://doi.org/10.1016/j.rsma.2021.101963 

1-10 mixzg fyMkj çs{k.kksa dk mi;ksx djrs gq, ih,e2-5 1-10 mixzg fyMkj çs{k.kksa dk mi;ksx djrs gq, ih,e2-5 
dk vkdyudk vkdyu 

Hkkjrh; miegk}hi esa 2-5 ekbØksu ¼ih,e2-5½ ls de 

ok;qxfrdh; O;kl okys ikfVZdqysV eSVj dk vuqeku cksMZ 
DykmM&,jkslksy fyMkj vkSj bUÝkjsM ikFkQkbaMj lSVsykbV 
v‚CtosZ’ku ¼lh,,yvkbZih,lvks½ mixzg ij v‚FkksZxksuy 
iksyjkbts’ku ¼lh,,yvkbZvksih½ ds lkFk DykmM&,jkslksy 
fyMkj ds ,jkslksy foyqIr gksus ds xq.kkad ¼2007&2021½ 
ds fudV&lrg iquiZzkfIr dk mi;ksx djds yxk;k x;k 
FkkA fiNys 15 o”kksaZ ds nkSjku lfnZ;ksa ds le; ih,e2-5 dh 
tyok;q foKku e/; Hkkjr&xaxk ds eSnku ¼vkbZthih½ vkSj 
mÙkj if’pe Hkkjr esa çk;}hih; Hkkjr dh rqyuk esa ifjek.k 
esa 3 ls 4 xquk o`f) ds lkFk mPpre lkaærk dks n’kkZrk gSA 
lfnZ;ksa ¼fnlacj ls Qjojh½ ds nkSjku lrg&Lrj ih,e2-5 
æO;eku ,dkxzrk Hkkjrh; miegk}hi ij lkaf[;dh; :i 
ls egRoiw.kZ ldkjkRed #>ku fn[kkrk gSA ;g fiNys 
iaæg o”kksaZ ¼2006&2020½ ds nkSjku vkbZthih vkSj mÙkj 
if’pe Hkkjr ds ‘kq”d {ks=ksa esa yxHkx 3 izfr’kr vkSj 
çk;}hih; Hkkjr ij yxHkx 4 izfr’kr dh nj ls c<+rk 
gSA dksgjs ds ekSle ¼fnlacj ls Qjojh½ ds nkSjku Hkkjrh;  
miegk}hi esa vkSlr fudV lrg ih,e2-5 lkaærk dh 
varj&okf”kZd ifjorZu’khyrk uoacj ds nkSjku if’peh 
vkbZthih ¼iatkc vkSj gfj;k.kk½ ij Qly ds ckn ds 
Ñf”k&vo’ks”kksa ds tyus ds lkFk lkaf[;dh; :i ls  
egRoiw.kZ lglaca/k n’kkZrk gSA 

https://doi.org/10.1016/j.scitotenv.2022.155215  

vuqla/kku d
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2- iqjLdkj] lEeku ,oa ekuo lalk/ku fodkl2- iqjLdkj] lEeku ,oa ekuo lalk/ku fodkl

M‚- T;ksfrjatu ,l- js] funs’kd] 
,ulhbZ,l,l dks ç[;kr i`Foh 
oSKkfudksa dks lEekfur djus ds 
fy, bafM;u lkslkbVh v‚Q ,IykbM 
ft;ksdsfeLV~l ¼vkbZ,l,th½ }kjk 
LFkkfir ̂ykbQVkbe vphoesaV vokMZ 
& 2022* ls lEekfur fd;k x;k gSA

^^ukjh Kku c<+s foKku** igy ds ,d 
Hkkx ds :i esa] ,evksbZ,l us 28 ekpZ 
2022 dks M‚- ds ek;k] oSKkfud ,Q] 
tSo Hkw&jlk;u lewg dh miyfC/k;ksa 
dk t’u euk;k] ftudh vuqla/kku 
#fp;ksa esa i;kZoj.k HkwfoKku] ryNV 
foKku vkSj Hkw&jlk;u ‘kkfey gSaA

M‚- ,l- dkfyjkt] oSKkfud&lh] 
ØLVy Mk;usfeDl xzqi dks Hkkjr 
ljdkj ds i`Foh foKku ea=ky;  
}kjk ^lfVZfQdsV v‚Q esfjV vokMZ 
& 2021* ls lEekfur fd;k x;k gSA

lqJh g”kkZ egknsou] dks mudh 
Fkhfll ^^flaFksfll] dSjsDVjkbts’ku 
,aM ,fIyds’ku vkWQ ljQsl VîwUM 
Dys ,aM ,fDVosVsM dkcZUl Vw daVªksy 
U;wfVª,aV~l bu vcZu Mªsustsl % 
Qksdl vkWu ,MtksZfIVo dkbusfVDl 
,aM vkbtksVeZ e‚Mfyax** ds fy, 07 
ebZ 2021 dks foKku ladk; ds rgr 
ih,pMh dh mikf/k ls lEekfur 
fd;k x;k gSA M‚- ds- vuwi —”.ku] 
oSKkfud&Mh] tSo Hkw&jlk;u lewg 
muds i;Zos{kd ekxZn’kZd FksA

Jh- ,e- jrh”k dqekj] dks mudh 
Fkhfll ^^lhtuy baosLVhxs’ku ,aM 
,okY;w’ku vkWQ okWVj DokfyVh 
iSjkehVlZ vkWQ eSaxyksj dksLV] 
dukZVd] bafM;k % gkbMªksdsfedy] 
ejhu ck;ksykWftdy ,aM 
ekbØksck;ksykWftdy ,izksp** ds 
fy, 23 tqykbZ 2021 dks vuqç;qDr 
foKku vkSj çkS|ksfxdh ladk;] dsjy 
fo’ofo|ky; ds rgr ih,pMh dh 
fMxzh ls lEekfur fd;k x;k gSA 
M‚- ds- vuwi —”.ku] oSKkfud&Mh] 
tSo Hkw&jlk;u lewg muds i;Zos{kd 
ekxZn’kZd FksA

lqJh ih- ‘kjU;k dks mudh Fkhfll 
^^LVscy vkblksVksi LVMht vkWu 
ekWbpj lkslZ osfj,’ku ,aM ,lksf’k,VsM 
okWVj lkbdy Mk;usfed bu isfj;kj 
fjoj csflu] lnuZ osLVuZ ?kkV~l** ds 
fy, vDVwcj 2021 dks vuqç;qDr 
foKku vkSj çkS|ksfxdh ladk;] dsjy 
fo’ofo|ky; ds rgr ih,pMh dh 
mikf/k ls lEekfur fd;k x;k gSA 
M‚- ,- —”.kdqekj] oSKkfud&Mh] 
ty foKku lewg muds i;Zos{k.k 
ekxZn’kZd FksA

Jherh ikoZrh ds- uk;j dks 01 
Qjojh 2022 dks mudh Fkhfll 
^^gkbMªksft;ksy‚ftdy ,aM 
gkbMªksdsfedy ,ijSty vkWQ 
osEcukM osVySaM flLVe** ds fy, 
vuqç;qDr foKku vkSj çkS|ksfxdh 
ladk;] dsjy fo’ofo|ky; ds rgr 
ih,pMh dh fMxzh ls lEekfur fd;k 
x;k gSA M‚- Mh- ,l- lqjs’k ckcw] 
oSKkfud&,Q] leqnzh HkwfoKku lewg 
muds i;Zos{k.k ekxZn’kZd FksA

2-1 iqjLdkj 2-1 iqjLdkj 

iqjLd
kj] lEeku ,oa ekuo lalk/ku fod

kl 
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Jh- fofiu Vh- jkt] 
Mh,lVh&baLik;j fjlpZ Ld‚yj] 
gkbMªksy‚th xzqi us iksLVj ‘kh”kZd 
^^dSfedy MsU;wMs’ku vkWQ ekmaVsul 
dSpesaV+l bu lkmFkuZ osLVuZ ?kkV~l 
&, dsl LVMh ;wftax gkbMªks 
dsfedy VwYl ,aM e‚Mfyax** ds 
fy, fr#ouariqje] dsjy esa 10&12 
Qjojh] 2022 ds nkSjku vk;ksftr 
34oha dsjy foKku dkaxzsl ds i`Foh 
vkSj xzg foKku [kaM esa ^^loZJs”B 
iksLVj iqjLdkj** çkIr fd;kA

Jh- vkj- ds- lqes”k] ifj;kstuk 
oSKkfud ch] ok;qeaMyh; foKku 
lewg us ‘kks/k i= ‘kh”kZd ^^Vªsflax 
n izhflfiVs’ku ekbØksfQftDl 
v‚Q eslksLdsy osnj bosaV~l vksoj 
dsjy** ds fy, fr#ouariqje] 
dsjy esa 10&12 Qjojh] 2022 
ds nkSjku vk;ksftr 34oha dsjy 
foKku dkaxzsl ds i`Foh vkSj xzg 
foKku [kaM esa ^^loZJs”B ‘kks/k i= 
iqjLdkj** çkIr fd;kA  

2-2 ckg~; ,ulhbZ,l,l lfefr esa lnL;rk2-2 ckg~; ,ulhbZ,l,l lfefr esa lnL;rk

M‚- T;ksfrjatu ,l- jsM‚- T;ksfrjatu ,l- js

v/;{k] i`Foh vkSj ok;qeaMyh; foKku ij fo’ks”kK lfefr] 
foKku vkSj bathfu;jh vuqla/kku cksMZ] Hkkjr ljdkjA

lnL;] vuqla/kku lykgdkj lfefr] chjcy lkguh 
iqjkfoKku laLFkku] y[kuÅA

lnL;] v/;;u cksMZ] i`Foh foKku ladk;] dikl 
fo’ofo|ky;] xqokgkVhA

M‚- oh- uandqekjM‚- oh- uandqekj 

lnL;] oSKkfud lykgdkj lfefr] Hkw&dkyØe lqfo/kk] 
varj&fo’ofo|ky; Rojd dsanz ¼vkbZ;w,lh½] ubZ fnYyhA

lnL;] laikndh; cksMZ] ,uthZ ft;kslkbal tuZyA

MkW- Mh- in~eykyMkW- Mh- in~eyky

lnL;] cka/k lqj{kk çkf/kdj.k] dsjy ljdkj

lnL;] laikndh; cksMZ] tuZy vkWQ dksLVy lkbalslA

lnL;] i`Foh foKku v/;;u cksMZ] ds;w,Qvks,lA

lnL;] Vhpj ,lksfl,Vf’ki Q‚j fjlpZ ,Dlhysal 
¼Vh,vkjbZ½] ,lbZvkjch] Mh,lVh ij fo’ks”kK lfefrA

5 lnL;] fo’ks”kK lfefr dsjy ufn;ksa] vkbZvkjMhch] dsjy 
ljdkj ds unh dk;kdYi ds fy, Mhihvkj ds ewY;kadu 
ds fy, xfBr A

lnL;] ifj;kstuk dh lykgdkj lfefr ^dsjy esa cgqLrjh; 
tyok;q ‘kklu dh lqfo/kk*] oYMZ baLVhV~;wV vkWQ lLVsuscy 
,uthZ] iq.ksA

M‚- ,y- ‘khyk uk;jM‚- ,y- ‘khyk uk;j

lnL;] HkkSfrd leqnz foKku cksMZ] dksphu foKku vkSj 
çkS|ksfxdh fo’ofo|ky;A

lnL;] ohvkbZ,l,y ifj;kstuk ds fy, rVjs[kk fuxjkuh 
lfefr & fof>ate] fr#ouariqje esa varjjk”Vªh; leqnzh 
canjxkg fuekZ.k ds dkj.k çHkko dk v/;;u djus ds fy, 
,uthVh ds funsZ’k ds vuqlkj xfBrA

ukfer lnL;] rVh; laj{k.k vkSj fodkl lykgdkj lfefr 
¼lhihMh,lh½] dsanzh; ty vk;ksx] ty lalk/ku foHkkx] ty 
‘kfDr ea=ky;A

lnL;] vyIiM chp o‚‘k ekbfuax ,uok;juesaV MSest 
vlslesaV desVh & ,uthVh }kjk fn, x, funsZ’kksa ds 
vuqlkj dsjy ljdkj }kjk eSllZ dsjy feujYl ,aM 
esVYl fyfeVsM ¼ds,e,e,y½ vkSj esllZ bafM;u js;j vFlZ 
fyfeVsM ¼vkbZvkjbZ,y½ uqdlku ds iquewZY;kadu ds fy, 
xfBrA

lnL;] jkT; esa lHkh rVh; laj{k.k dk;ksaZ dh ns[kjs[k 
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ds fy, dsjy ljdkj }kjk fu;qDr rduhdh lykgdkj 
lfefrA

M‚- V‚elu ts- dYyqdyeM‚- V‚elu ts- dYyqdye

lnL;] HkwfoKku v/;;u cksMZ] Qk:d d‚yst ¼Lok;Ùk½] 
dks>hdksM] dsjyA

M‚- ,- —”.kdqekjM‚- ,- —”.kdqekj

lnL;] i;kZoj.k foKku dh M‚DVjsV lfefr] vuqç;qDr 
foKku ladk;] dsjy fo’ofo|ky;A

lnL;] ‘kS{kf.kd lfefr] Jh ukjk;.k xq# eqDr fo’ofo|ky;] 
dsjyA 

lnL;] laikndh; cksMZ] tuZy v‚Q ft;kslkbal fjlpZ] 
xksaMokuk ft;ksy‚ftdy lkslkbVhA

lnL;] ‘kS{kf.kd vkSj vuqla/kku ny] unh dsanz ifj;kstuk] 
Lons’kh foKku vkanksyu ¼,l,l,eds½ dks ekxZn’kZu] 
Hkkxhnkjh vkSj foÙkh; lgk;rk ds fy, lrr fodkl y{;ksa 
¼,lMhth½ dh fn’kk esa çxfr ds fy, lekt dks l’kDr 
cukus ds fgLls ds :i esa uhyk ifj;kstuk dks dk;kZfUor 
djus ds fy, foatukHkkjrh ds dsjy v/;k;A

M‚- bZ- ,- js’ehM‚- bZ- ,- js’eh

lnL;] v/;;u cksMZ] ok;qeaMyh; foKku foHkkx] dksphu 
foKku vkSj çkS|ksfxdh fo’ofo|ky;A

M‚- ch- in~ek jkoM‚- ch- in~ek jko

,evksbZ,l] Hkkjr ljdkj }kjk xfBr ,vkbZ @ ,e,y 
@ Mh,y VwYl ij vk/kkfjr vuqç;ksxksa ij lg&oSKkfud] 
dk;Zdkjh lewgA

lnL;] Jhin~eukHk Lokeh eafnj] dsjy esa lqj{kk ;kstukvksa 
ds lR;kiu ds fy, rduhdh lfefrA

M‚- panz çdk’k nqcsM‚- panz çdk’k nqcs

ps;j] lkslkbVh v‚Q ,DlIyksjs’ku ft;ksfQftflLV 
¼,lbZth½ & Nk= usr`Ro laxks”Bh ¼,l,y,l½ @ Nk= f’k{kk 
dk;ZØe ¼,lbZih½ ;k=k vuqnku leh{kk lfefr] ;w,l,

ps;j] lkslkbVh v‚Q ,DlIyksjs’ku ft;ksfQftflLV 
¼,lbZth½ & ljQsl fjlpZ xzkaV fjO;w desVh ds ikl] ;w,l,

ps;j] lkslkbVh v‚Q ,DlIyksjs’ku ft;ksfQftflLV 

¼,lbZth½ & QhYM dSai xzkaV fjO;w desVh] ;w,l,A

M‚- ,l- dkfyjktM‚- ,l- dkfyjkt

vkthou lnL;] bafM;u lkslkbVh v‚Q fjeksV lsaflax 
¼vkbZ,lvkj,l½A

lnL;] baVjus’kuy lkslkbVh Q‚j QksVksxzkeesVªh ,aM fjeksV 
lsaflax ¼vkbZ,lihvkj,l½A

M‚- lh- ds- mf..k—”.kuM‚- lh- ds- mf..k—”.ku

lnL;] oSKkfud midj.k rduhdh lfefr] jk”Vªh; 
ok;qeaMyh; vuqla/kku ç;ksx’kkyk] bljksA

2-3 vkeaf=r O;k[;ku @ rduhdh l=ksa dh v/;{krk2-3 vkeaf=r O;k[;ku @ rduhdh l=ksa dh v/;{krk

M‚- T;ksfrjatu ,l- jsM‚- T;ksfrjatu ,l- js

18 twu 2021 dks okfM;k fgeky; HkwfoKku laLFkku] nsgjknwu 
}kjk vk;ksftr ^^DokVsuZjh oksydSfuTe bu bafM;k** ij okrkZ 
nhA

18 vxLr 2021 dks vk;ksftr vks’ku lkslkbVh v‚Q bafM;k 
lEesyu esa ̂ ^vkmVLVSfMax fjlpZ Dos’kUl bu bafM;u vkslhu 
VsDVksfuDl** ij ,d okrkZ nhA

27 flracj 2021 dks HkkSfrd vuqla/kku ç;ksx’kkyk] 
vgenkckn }kjk vk;ksftr ^^le baVjsfLVax fjlpZ Dos’kUl 
bu bafM;u ft;ksykWth** ij okrkZ nhA

foØe lkjkHkkbZ Lisl lsaVj ¼oh,l,llh½ & fyfDoM 
izksiqystu flLVEl lsaVj ¼,yih,llh½ & bljks bafVZ;y 
flLVe ;wfuV ¼vkbZvkbZ,l;w½ & Hkkjrh; varfj{k foKku 
vkSj çkS|ksfxdh laLFkku ¼vkbZvkbZ,lVh½] fr#ouariqje }kjk 
07 uoacj 2021 dks la;qDr :i ls vk;ksftr vktknh dk 
ve`r egksRlo lekjksg ds Hkkx ds :i esa vk;ksftr osfcukj 
esa ^^fjVªsflax ljLorh % n yksLV fjoj vkWQ n gM+Iiu 
flfoykbts’ku** ij eq[; lacks/ku fn;kA

13 Qjojh 2022 dks baLVhVîwV v‚Q ft;kslkbafVLV~l v‚Q 
vksfM’kk }kjk vk;ksftr ^^fjVªsflax ljLorh % n yksLV fjoj 
vkWQ n gM+Iiu flfoykbts’ku** ij okrkZ nhA

17 ekpZ 2022 dks bafM;u lkslkbVh v‚Q ,IykbM 
ft;ksdsfeLV~l ¼vkbZ,l,th½ dh okf”kZd vke lHkk dh cSBd 
esa ̂ ^vksfjftu vkWQ vaMeku eM oksydSuksl % , ft;ksdSfedy 
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ijLisfDVo** ij okrkZ nhA

M‚- ,y- ‘khyk uk;jM‚- ,y- ‘khyk uk;j

06 ebZ 2021 dks vks’ku bathfu;fjax foHkkx] vkbZvkbZVh 
enzkl }kjk vk;ksftr rVh; lwpuk ç.kkyh & çca/ku vkSj 
bathfu;fjax ij opqZvy baVjus’kuy odZ’k‚i esa ^^dksLVy 
ekWfuVfjax & MsVk fjDok;esZaV] ,osyfcfyVh ,aM xSIl QkWj 
dksLVy fMtkbu fon~ jsQjsal Vw dsjy dksLVy** ij ,d 
okrkZ nhA

25 twu 2021 dks vk;ksftr bathfu;jksa ds fy, dsjy ds 
flapkbZ foHkkx }kjk vk;ksftr v‚uykbu çf’k{k.k dk;ZØe 
ds Hkkx ds :i esa ^^dksLVy ,jkstu ,aM izksVsfDVo estlZ** 
ij ,d okrkZ nhA

flfoy bathfu;fjax foHkkx] jk”Vªh; çkS|ksfxdh laLFkku] }kjk 
dkyhdV 04&08 vDVwcj 2021 ds nkSjku vk;ksftr ^fjlsaV 
,Mokalsl bu eSfju OghdYl ,aM LVªDplZ ¼vkj,,eoh,l½* 
ij 5 fnolh; v‚uykbu ‘k‚VZ&VeZ Vªsfuax çksxzke ¼,lVhVhih½ 
esa vfrfFk oDrk ds :i esa ^^dksLVy LVªDplZ** ij ,d okrkZ 
nhA

M‚- ds- vuwi —”.kuM‚- ds- vuwi —”.ku

lh,yvkbZ,Q] dsjy fo’ofo|ky; ] f=osanze }kjk 17 
ekpZ 2022 dks vk;ksftr ^us’kuy odZ’kkWi vkWu ,u,evkj 
LisDVªksLdksih] chbZVh ljQsl ,fj;k ,ukykbtj] ,Dl&js 
QksVksbysDVª‚u LisDVªksLdksih ,aM lh,p,u,l@vks 
,ukykbtj* esa ^^,fIyds’ku vkWQ lh,p,u,l ,ukykbtj 
bu ,lsflax n gkbMªks&ft;ksdsfedy dSfMMsVj vkWQ fjoj 
csflu** ij ,d okrkZ nhA A

23 Qjojh 2022 dks osYyksj baLVhVîwV v‚Q VsDuksy‚th] 
rfeyukMq }kjk vk;ksftr ^ohvkbZVh DokfyVh ohd 2022* 
O;k[;ku dk;ZØe esa ^^eSFkM~l vkWQ lSfEifyax ,aM VsLV 
¼fQftdy ,aM dSfedy½ QkWj okWVj ,aM osLVokWVj** ij 
,d okrkZ nhA

uslkeksuh eseksfj;y fØf’p;u d‚yst] rfeyukMq  
}kjk 08 tqykbZ 2021 dks vk;ksftr ^us’kuy osfcukj v‚u 
fjlpZ vi‚pqZfuVht bu bafM;k ,aM vcz‚M Q‚j ;ax fjlpZ 
,fLijsaV~l* esa ,d okrkZ nhA

flfoy bathfu;fjax foHkkx] vVfj;k baLVhVîwV v‚Q 
VsDuksy‚th] csaxyq# }kjk tqykbZ 2021 dks QSdYVh 
MsoyiesaV çksxzke ds Hkkx ds :i esa vk;ksftr ^osfcukj vkWu 

,Mokalsl bu flfoy bathfu;fjax* esa ^^baVhxzsVsM ekWfuVfjax 
,aM ekbfVxs’ku ,izksphl bu daVsfuax okWVj iksiqys’ku % ,u 
vksojO;w** ij ,d okrkZ nhA A

dsjy jkT; tSo fofo/krk cksMZ] f=osanze }kjk 22 vçSy 2021 
dks vk;ksftr ^fo’o i`Foh fnol &2021 lekjksg* ds volj 
ij ^^fjLVksjs’ku bdksykWth ,aM dSfeLVªh** ij ,d okrkZ nhA

M‚- ,- —”.kdqekjM‚- ,- —”.kdqekj

v‚y bafM;k jsfM;ks] fr#ouariqje }kjk 20 twu 2021 dks 
çlkfjr ̂ ^DykbesV psat ,aM daflDosalsl % bafØftax dalUlZ** 
ij okrkZ nhA dk;ZØe dk vk;kstu e`nk losZ{k.k vkSj e`nk 
laj{k.k foHkkx] dsjy ljdkj }kjk fd;k x;k FkkA

M‚- bZ- ,- js’ehM‚- bZ- ,- js’eh

dksêk;e esa 26 vDVwcj 2021 dks ty lalk/ku çf’k{k.k 
ifj;kstuk ds Hkkx ds :i esa ds,llh,lVhbZ&lhMCY;wvkjMh,e 
}kjk vk;ksftr ^jsuQkWy ,aM osnj iSjkehVj ,ukykbfll 
;wftax ft;ksLisf’k;y VsDuksykWthl* ij çf’k{k.k dk;ZØe 
esa ^ekWulwu osfjfcfyVh ,aM jsuQkWy iSVuZ vksoj n osLVuZ 
?kkV~l** ij okrkZ nhA

M‚- uhykatuk ljdkjM‚- uhykatuk ljdkj

i`Foh foKku foHkkx] vkbZvkbZ,lbZvkj dksydkrk }kjk 23&24 
vDVwcj 2021 ds nkSjku vk;ksftr ^egk}hih; ØLV esa 
çfØ;k,a* ij nks fnolh; laxks”Bh esa ^^dSjsDVjkbts’ku vkWQ 
ikfVZ;y esfYVax bu n daVhusaVy ØLV % ,u ,Dtkeiy 
ÝkWe dsjy [kksaMkykbV csYV] bafM;k** ij okrkZ nhA

M‚- ch- in~ek jkoM‚- ch- in~ek jko

Hkkjrh; vaVkdZfVdk dk;ZØe ds Hkkx ds :i esa 07 Qjojh 
2022 dks ,ulhihvksvkj }kjk vk;ksftr Hkkjrh LVs’ku 
ds n’kd ¼2012&2022½ dk;ZØe esa ^^lsbleksykWftdy 
vksCtsZosVjh ,V Hkkjrh LVs’ku** ij ,d vkeaf=r okrkZ nhA

M‚- panz çdk’k nqcsM‚- panz çdk’k nqcs

i`Foh foKku ea=ky;] Hkkjr ljdkj }kjk 14 twu 2021 
dks çk;ksftr lh,lvkbZvkj&,uthvkjvkbZ] gSnjkckn  
}kjk vk;ksftr ^buotZu ,aM e’khu yfuaZx ,Iyhds’ku Q‚j 
ft;kslkbal MsVk ,ukfyfll* ‘kh”kZd okys çkjafHkd dSfj;j 
‘kks/kdrkZvksa ds fy, çf’k{k.k dk;ZØe ds Hkkx ds :i esa 
^^QkWjoMZ ekWMfyax vkWQ xzsfoVh ,aM eSXusfVd MsVk** ij ,d 
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vkeaf=r okrkZ nhA

16 uoacj 2021 dks i`Foh vkSj tyok;q foKku] 
vkbZvkbZ,lbZvkj] iq.ks ds lkIrkfgd laxks”Bh ds Hkkx ds 
:i esa ^^lclQsZl LVªDpjy lsfVaXl ,aM MsaflVh osfj,’kUl 
% bulkbV~l Ý‚e xzsfoVh MsVk** ij ,d vkeaf=r okrkZ nhA

M‚- ds- Jhyk’kM‚- ds- Jhyk’k

flfoy bathfu;fjax foHkkx] esIdks ‘ysad bathfu;fjax 
d‚yst] f’kodk’kh] rfeyukMq }kjk vk;ksftr ^lrr ty  
lalk/ku çca/ku* ij 16 uoacj 2021 dks 2&fnolh; 
v‚uykbu dk;Z’kkyk ds Hkkx ds :i esa ^^ljQsl okWVj ,aM 
xzkmaMokVj baVjSD’kUl** ij ,d vkeaf=r okrkZ nhA

flfoy bathfu;fjax foHkkx] esIdks ‘ysad bathfu;fjax 
d‚yst] f’kodk’kh] rfeyukMq }kjk vk;ksftr ^,Iyhds’kUl 
vkWQ fjeksV lsaflax bu fØfVdy tksu LVMht* ij 21&28 
vxLr 2021 ds nkSjku 2&fnolh; ikBîØe ds ,d Hkkx 
ds :i esa lkr O;k[;ku fn,A

M‚- ,l- dkyhjktM‚- ,l- dkyhjkt

lsaVj Q‚j lkbal ,aM ,uok;juesaV ¼lh,lbZ½] ubZ fnYyh  
}kjk 11 ekpZ 2022 dks vk;ksftr ;qxkaMk vkSj ratkfu;k ty 
lalk/ku foHkkx ds deZpkfj;ksa ds fy, ^izSfDVdy ,Iyhds’ku 
vkWQ thvkbZ,l VwYl bu Iykfuax xzkmaMokVj fjpktZ 
,fDVfoVhl* ij varjjk”Vªh; çf’k{k.k dk;ZØe ds Hkkx ds 
:i esa ^^,MsafVfQds’ku vkWQ xzkmaMokVj fjpktZ izksVsaf’k;y 
tksu ,aM lkbV & LisflfQd xzkmaMokVj fjpktZ LVªDpj** 
ij ,d vkeaf=r O;k[;ku fn;kA 

dsjy jkT; vkink çca/ku çkf/kdj.k ¼ds,lMh,e,½ }kjk 22 
ekpZ 2022 dks vk;ksftr ^Lisf’k;y baQkWesZ’ku VsDuksykWth 
bu vaMjLVSafMax fMtkLVj fjLd* dk;ZØe ds Hkkx ds :i 
esa ^^fMtkLVj fjLd fon~ LisflfQd jsQjsal Vw dksLVy 
bjksflu** ij ,d vkeaf=r O;k[;ku fn;kA

2-4 ekuo lalk/ku fodkl2-4 ekuo lalk/ku fodkl

,ulhbZ,l,l dh etcwr ekuo lalk/ku fodkl ;kstuk 
gSA bl ;kstuk ds rgr dk;ZØe ih,pMh çksxzke] fjlpZ 

,lksfl,Vf’ki] foftfVax lkbafVLV çksxzke] foftfVax LVwMsaV 
çksxzke vkSj LVwMsaV baVuZf’ki gSaA orZeku esa 41 dfu”B vkSj 
ofj”B v/;srk vius ih,p Mh ds fy, dke dj jgs gSaA

;s v/;srk ,ulhbZ,l,l ds lkFk le>kSrk Kkiu ds ek/;e 
ls dksphu foKku vkSj çkS|ksfxdh fo’ofo|ky; ¼lh;w,l,Vh½ 
@ dsjy fo’ofo|ky; esa iath—r gSaA Ng fjlpZ ,lksfl,V 
bl le; ,ulhbZ,l,l esa iksLVM‚DVksjy ‘kks/k dj jgs 
gSaA ,ulhbZ,l,l baVuZf’ki dk;ZØe ds Hkkx ds :i esa gj 
lky yxHkx 50 ,e-,llh- @ ch-,llh- Nk=ksa dks çf’kf{kr 
djrk gSA blds vykok] ,ulhbZ,l,l ds dbZ oSKkfud 
Nk=ksa dks muds çkstsDV @ Fkhfll dk;ksaZ ds fy, vU; 
laxBuksa @ fo’ofo|ky;ksa ds ih,p-Mh- @ ,e-,llh- @ 
,e-Vsd- lg&Ik;Zos{k.k gSaA

ekuo lalk/ku fodklekuo lalk/ku fodkl

‘kks/k Nk=			   fjlpZ ,lksfl,V

foftfVax Nk=		  foftfVax oSKkfud

Nk= baVuZ	 
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3- vuqla/kku xfrfof/k;ka3- vuqla/kku xfrfof/k;ka

3-1 Bksl i`Foh vuqla/kku lewg3-1 Bksl i`Foh vuqla/kku lewg

3-1-1 yklZeSu fgYl] vaVkdZfVdk esa cz‚McSaM Hkwdaih;  3-1-1 yklZeSu fgYl] vaVkdZfVdk esa cz‚McSaM Hkwdaih;  
os/k’kkykos/k’kkyk

i`Foh dh ç.kkyh ds çeq[k Hkkx vaVkdZfVd egk}hi vkSj 
vklikl ds egklkxj ekStwn gSa vkSj buls i`Foh dh 
lrg ij py jgh ØLVy fodkl çfØ;kvksa ij egRoiw.kZ 
tkudkjh çnku dh tk ldrh gSA vaVkdZfVdk ds fuEu ry 
esa ØLVy Cy‚dksa dk ,d lwV ‘kkfey gS tks fofHkUu egk}hiksa 
¼tSls] jksfMfu;k] xksaMokuk½ dk fgLlk Fkk vkSj vyx&vyx 
mPp&Js.kh ds la;kstuksa dks lajf{kr djrk gSA fiNys 
v/;;uksa ls irk pyrk gS fd iwohZ vaVkdZfVdk vkSj iwohZ 
?kkV csYV ¼bZthch½] Hkkjr ds dqN fgLls iwoZ&ifeZ;u egk 
}hih; iqufuZekZ.k esa ,d&nwljs ds fudV FksA blfy,] iwohZ 
vaVkdZfVdk vkSj bZthch ds HkwHkkx jksfMfu;k @ iwohZ xksaMokuk 
lg laca/k esa cgqr egRoiw.kZ Hkwfedk fuHkkrs gSaA vkXus;@
dk;karfjr isVªksy‚ftdy v/;;uksa ds lkFk HkwHkkSfrdh; tkap 
dk mi;ksx djus okyk ,d var%fo”k; –f”Vdks.k fo’ks”k :i 
ls vkSj lkekU; :i ls i`Foh ds HkwxHkhZ; fodkl esa ,d 
fooj.k çnku dj ldrk gSA 

HkwiVy vkSj e/; ls Åijh vkoj.k dks mudh lajpuk ds 
vlarqyu vkSj etcwr fo’ks”k fofo/krkvksa dh fo’ks”krk ls 
tkuk tkrk gSA egk}hih; HkwiVy vR;ar fofo/krkiw.kZ gS 
D;ksafd ;g fofHkUu HkwHkkxksa ds la;kstu dks bafxr djrk gS 
ftlesa fofHkUu foorZfud çdj.kksa ¼tSls] fØLVsalu vkSj ewuh] 
1995½ ds gLrk{kj gSaA if’pe vaVkdZfVdk dh HkwiVy vkSj 
e/; ls Åijh lajpuk dks le>us ds fy, dbZ v/;;u fd, 
x, gSa] gkykafd] HkwHkkSfrdh; MsVk lsV dh deh ds dkj.k iwohZ 
vaVkdZfVdk ds {ks= esa HkwiVy vkSj e/; ls Åijh vkoj.k 
lajpuk vkSj fo:i.k ij Kku lhfer gSA bl çdkj] iwohZ 
vaVkdZfVdk vkSj bZthch] Hkkjr ds chp ds laca/k dks le>us 
ds fy, HkwxHkhZ; fo’ys”k.k ds lkFk&lkFk foLr`r HkwiVy vkSj 
e/; ls Åijh vkoj.k lajpuk vkSj fo:i.k dks le>uk 
vko’;d gSA

Hkkjrh vuqla/kku dsanz ds fudV ,d foLr`r Vksgh losZ{k.k ¼{ks= 
dk;Z dk igyk pj.k½ fd;k x;k gS vkSj Hkwdaih; os/k’kkyk 
dh LFkkiuk ds fy, LFkku dks vafre :i fn;k x;k gS ¼fp= 

vuqla/kku xfrfof/k;ka3-1-1-1½A blds vykok] Hkkjrh LVs’ku] iwohZ vaVkdZfVdk ds 
ikl cz‚McSaM Hkwdaih; os/k’kkyk dh lQyrkiwoZd LFkkiuk 
dhA bXyw ds vanj Hkwdaih; ?kkV ij cz‚McSaM HkwdEiekih 
yxk;k x;k gS] ftls vk/kkjf’kyk ls cuk;k x;k FkkA 
midj.k dks balqysfVM c‚Dl dh rhu ijrksa ds lkFk doj 
fd;k x;k gS vkSj rkieku cuk, j[kus ds fy, balqysfVM 
c‚Dl dh nhokjksa ij ghV Vªsflax dscy yxk;k gS ¼fp= 3-1-
1-2½A ckn esa] midj.k ls fujarj le; J`a[kyk MsVk ,d= 
fd;k x;k gS vkSj MsVk dh xq.koÙkk dh tkap djus ds fy, 
fo’ys”k.k fd;k x;k gSA gekjh ubZ LFkkfir os/k’kkyk esa ntZ 
MsVk dk ,d mnkgj.k fp= 3-1-1-3 esa fn[kk;k x;k gSA 

miyC/k chch,l MsVk ds lkFk cuk, x, MsVk lsV dk 
mi;ksx ihbZ,y] iwohZ vaVkdZfVdk vkSj Hkkjr ds bZthch 
ds çkbM~t [kkM+h {ks= ds uhps HkwiVy vkSj e/; ls Åijh 
vkoj.k lajpuk ¼mPp foHksnu lajpuk½ dh foLr`r le> ds 
fy, fd;k tk,xk] ;kuh le>us ds fy, ¼i½ HkwiVy vkSj 
e/; ls Åijh vkoj.k lajpuk( ¼ii½ oSf’od vkSj mRiUu 
Hkwdaih; MsVk dk mi;ksx djds HkwiVy vkSj e/; ls Åijh 
fo:i.k ds iSVuZA bu ifj.kkeksa dks HkwoSKkfud MsVk lsV ds 
lkFk ,dh—r fd;k tk,xk] tks ,d ,dh—r varjjk”Vªh; 
–f”Vdks.k esa egk}hih; lglaca/k vkSj iqufuZekZ.k esa egRoiw.kZ 
buiqV çnku djsxkA blfy,] bl ifj;kstuk ds ifj.kkeksa ls 
iwohZ vaVkdZfVdk vkSj Hkkjr ds Hkw&xfrdh fodkl ds ckjs esa 
gekjs Kku esa ,d egRoiw.kZ vkSj u;k ;ksxnku fn;k tk,xkA

fp= 3-1-1-1 % ¼,½ mYVk f=dks.k cz‚McSaM Hkwdaih; os/k’kkyk ds LFkku 
dks n’kkZrk gSA ¼ch½ os/k’kkyk ¼yky myVk f=dks.k½ vkSj Hkkjrh  
vuqla/kku LVs’ku ¼yky [kqyk xksy½ ds LFkku dks bafxr djrk gSA
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in~ek jko ch] —”.kk >k

3-1-2 eksuktkbV dh jklk;fud MsfVax % jk”Vªh; i`Foh foKku 3-1-2 eksuktkbV dh jklk;fud MsfVax % jk”Vªh; i`Foh foKku 
v/;;u dsanz] fr#ouariqje] Hkkjr esa lh,,ebZlh, ,l,Dl v/;;u dsanz] fr#ouariqje] Hkkjr esa lh,,ebZlh, ,l,Dl 
Qkbo VSfDVl bZih,e, dk mi;ksx djds ;w&n&VksVy ic Qkbo VSfDVl bZih,e, dk mi;ksx djds ;w&n&VksVy ic 
ds fy, fo’ys”k.kkRed çksVksd‚y dk ijh{k.kds fy, fo’ys”k.kkRed çksVksd‚y dk ijh{k.k 

jk”Vªh; i`Foh foKku v/;;u dsanz] fr#ouariqje] Hkkjr esa 
,l,DlQkbo VSfDVl bZih,e, dk mi;ksx djds eksuktkbV 
dkyØe ¼;w&Vh,p&VksVy ihch ds fy, fo’ys”k.kkRed 
çksVksd‚y½ dh va’kkadu vkSj ifjek.khdj.k O;oLFkk dh 
‘krksaZ dks lQyrkiwoZd LFkkfir fd;k x;k gSA eksvlhj 
eksuktkbV ¼dkykuqØfed :i ls vPNh rjg ls foo’k½ MsVk 

fp= 3-1-1-2 % ykjlseSu fgYl] vaVkdZfVdk esa Hkwdaih; os/k’kkyk dh 
LFkkiuk vkSj mldk mn~?kkVuA

fp= 3-1-1-3 % Hkwdai dk LFkku ¼,eMCY;w6-4½] gekjh os/k’kkyk 
¼uhyk mYVk f=dks.k½ ¼’kh”kZ iSuy½ ij 04&02&2022 vkSj lacaf/kr 
rhu&?kVd Hkwdai ¼fupyk iSuy½ ij ntZ fd;k x;kA

ls ‘kq: gksus okys eksuktkbV~l ds jklk;fud&dkykuqØfed 
MsVk esa laxfr ds ckn dsjy [kksaMkykbV csYV ds 
xkusZV&d‚fMZ,jkbV xuhl ¼’kSy½ ls eksuktkbV dk fo’ys”k.k 
,ulhbZ,l,l&bZih,e, lqfo/kk dh fo’oluh;rk dh iqf”V 
djrk gSA ;w&n&VksVy ihch eksuktkbV dh jklk;fud 
vk;q MsfVaxA jklk;fud MsfVax ds ,d gh fo’ys”k.kkRed 
lsVvi dks ykxw djds] nf{k.kh xzsuqykbV {ks= ds enqjS 
Cy‚d ds esVkisykbV~l ls eksuktkbV~l] lh,- 505 ,e, vkSj 
lh,- 590 ,e, ¼23 Li‚V½ ds laHkkO;rk ?kuRo vkjs[k esa nks 
pje ;qx mRiUu djrs gSa] tks ,y,&vkbZlhih,e,l ¼fp= 
3-1-2-1½ }kjk çkIr 206ihch238;w vk;q ¼lh,- 506 ,e- vkSj 
lh,- 585 ,e,( 34 Li‚V½ ds leku gSA

fp= 3-1-2-1 % enqjS Cy‚d ls eksuktkbV vukt dh ifjdfyr vk;q 
¼,½ laHkkO;rk ?kuRo Iy‚V lh,- 505 ,e, vkSj lh,- 590 ,e, ij 
,d çeq[k f’k[kj fn[kkrk gS] ¼ch½ ,y,&vkbZlhih,e,l ls çkIr 
MsVk dh laHkkO;rk ?kuRo Iy‚V dk çfrfuf/kRo djrk gS tks n’kkZrk 
gS lh,- 506 ,e,- vkSj lh, 585 ,e, ij çeq[k f’k[kj vkSj ¼lh½ 
Vsjk&oklsjcxZ vkjs[k dk çfrfuf/kRo djrk gS] ftlesa lh, 585 
,e, vkSj lh,- 507 ,e,- esa nks çeq[k vkcknh ds lkFk ikap çeq[k 
dksadksfMZ;k vk;q lewg fn[kk, x, gSaA

https://doi.org/10.1007/s12040-021-01738-4

uhykatuk ljdkj] Lusgk eq[kthZ] vey nso ts-] fu’kkar 
,u-
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vuqla/kku xfrfof/k;ka

3-1-3 nf{k.k Hkkjrh; xzSU;qykbV~l esa dk;karj.k vkSj 3-1-3 nf{k.k Hkkjrh; xzSU;qykbV~l esa dk;karj.k vkSj 
‘khryu dk le; % ,pVh&;w,pVh pêkuksa ds bZih,e, vkSj ‘khryu dk le; % ,pVh&;w,pVh pêkuksa ds bZih,e, vkSj 
,y,&vkbZlhih,e,l@,elh&vkbZlhih,e,l v/;;uksa ls ,y,&vkbZlhih,e,l@,elh&vkbZlhih,e,l v/;;uksa ls 
u, ifj.kkeu, ifj.kke

nf{k.k Hkkjr dk çh dSfEcz;u xzsU;wykbV Hkw&Hkkx {ks=h; Lrj 
ds mPp ls vYVªk gkbZ&rkieku ¼,pVh&;w,pVh½ esVkekWfQZd 
pêkuksa ds laj{k.k ds fy, tkuk tkrk gSA enqjS Cy‚d esa] HkwHkkx 
esa lcls cM+k vkoj.k Cy‚d] bu ,pVh&;w,pVh pêkuksa dk 
,d egRoiw.kZ vuqikr ,d ladh.kZ csYV ds lkFk gksrk gS ftls 
dEce vYVªk gkbZ&rkieku csYV ¼ds;wch½ dgk tkrk gSA bu 
,pVh&;w,pVh xzSU;qykbV~l ds ih&Vh&Vh fodkl dks le>uk 
vU; ØLVy Cy‚dksa ds laca/k esa enqjS Cy‚d ds LFkkfud vkSj 
vLFkk;h fodkl dks fMdksM djus esa egRoiw.kZ gSA dace 
vYVªkgkbZ&VsEijspj csYV ls ,pVh&;w,pVh xzSU;qykbV~l 
ds foLr̀r isVªksy‚th] feujy dsfeLVªh] Qst bfDofyfcz;e 
e‚Mfyax vkSj ,Dlsljh feujy ¼ftØksu] eksuktkbV] :Vkby 
vkSj ,isVkbV½ ft;ks Øksuksy‚ftdy vkSj ft;ksdsfedy 
MsVk Kkr fd, x,A la;qDr [kfut çfrfØ;k vkSj pj.k 
larqyu e‚Mfyax 11 dschvkj ij 1130 fMxzh lsYl rd 
pje ih&Vh fLFkfr;ksa dks bafxr djrk gSA ih&Vh iFk dh 
T;kfefr çkjafHkd lerkih; folaihM+u ds lkFk nf{k.kkorZ 
gS vkSj mlds ckn fudV lenkch; ‘khryu ¼fp= 3-1-3-1-
½ gSA bu uewuksa ds vanj ftØksu] eksuktkbV vkSj :Vkby 
pj.kksa ds ,y,&vkbZlhih,e,l ;w&ihch MsfVax dk;karj.k ds 
lkFk&lkFk ‘khryu ds le; dks Hkh ckf/kr fd;k tkrk gSA 
;w&ihch ftØksu vk;q yxHkx 2500 ek- xzsU;qykbV~l ls ml 
{ks= esa iSfy;ks çksVsjkstksbd mPp&xzsM esVke‚fQZTe ds fy, u, 
lcwrksa dh vksj ladsr djrs gSa tgka eksuktkbV ;w&ihch dh 
vk;q yxHkx 593 vkSj yxHkx 557 ek yxHkx 36 ek- yacs 
fu;ks çksVsjkstksbd FkeZy ij Nkiksa esa çdk’k Mkyrh gS] ?kVuk 
dk Js; iSu vÝhdu dksfytuy v‚jkstsuh dks fn;k tkrk 
gSA ftjdksu dksj ls ,y,&,elh&vkbZlhih,e,l ,p,Q 
leLFkkfud fjd‚MZ isfy;ksçksVsjkstksbd ds nkSjku egRoiw.kZ 
vYik;q vkoj.k fi?kyus @ ,ukVsfDll dh Hkwfedk dh vksj 
ladsr djrk gSA blds vykok] bu pêkuksa ds cgqfo—r 
fodkloknh bfrgkl dks çdV djrs gq, dbZ xqIr esVkeksZfQd 
ifYll dh Hkh igpku dh xbZ gSA :Vkby ls lh,- yxHkx 
432 ek- dwfyax ,t fjd‚MZ yxHkx 125 ek- dh le; vof/k 
esa yxHkx 3-0 fMxzh lsYl@ek- dh vkSlr ‘khryu nj dk 
vuqeku yxkrk gSA vfrfjDr esVkeksZfQd ifYll dh Hkh 
igpku dh tkrh gS] tks HkwHkkx ds cgqfo—r vkoj.k fodkl 
bfrgkl dks çnf’kZr djrs gSaA blls /khes ‘khryu ds ,d 

tfVy bfrgkl dk lq>ko fn;k tkrk gS ftlds ckn vYVªkLyks 
dwfyax ¼fp= 3-1-3-1-ch½ gksrh gSA bu ifj.kkeksa dks enqjS 
Cy‚d ds VsDVksuks FkeZy fodkl dks le>us esa dEce vYVªk 
gkbZ rkieku csYV ds egRo dks lkeus yk;k tkrk gS vkSj 
nf{k.k Hkkjr esa yacs le; rd jgus okys fu;ks çksVsjkstksbd 
;w,pVh v‚jkstsusfll ds fy, vfrfjDr lcwr çnku djrs gSaA  
ifj.kke dEce vYVªk gkbZ&rkieku csYV vkSj lq#yh f’k;j 
{ks= ds egRo dks Hkh lkeus ykrs gSa ftUgsa nf{k.kh xzsuqykbV 
bykds ds vanj ,d çeq[k Hkw&Hkkx ds :i esa is’k fd;k tk 
ldrk gSA

fp= 3-1-3-1 % ¼,½ cukoV fodkl ds fofHkUu pj.kksa ds lkFk ;w,pVh 
xzsU;wykbV dk fu;ksçksVsjkstksbd Dy‚dokbt ih&Vh ywiA ¼ch½ le; 
cuke rkieku ¼Vh&Vh½ vkjs[k ds;wch ls ;w,pVh xzSU;qykbV~l ds fy, 
varj ghfVax vkSj dwfyax iSVuZ dks n’kkZrk gSA

https://doi.org/10.1016/j.lithos.2021.106531
https://doi.org/10.1016/j.precamres.2022.106582
V‚elu ts- ds-] uhykatuk ljdkj] vey nso ts- 

3-1-4 yacs le; rd thfor jgus okys vksjkstsfud csYV esa 3-1-4 yacs le; rd thfor jgus okys vksjkstsfud csYV esa 
Liafnr foorZfud fodkl % iwohZ ?kkV csYV] Hkkjr ls ,d Liafnr foorZfud fodkl % iwohZ ?kkV csYV] Hkkjr ls ,d 
mnkgj.kmnkgj.k

;g v/;;u isVªksyksftd] Qst bfDofyfcz;k] ft;ks LihMks 
esfVªd] vkSj isVªks ØksuksykWftdy MsVk dk mi;ksx djrs gq, iwohZ 
?kkV csYV ¼bZthch½] Hkkjr ds nks esVke‚fQZd pØksa dh fo’ks”krk 
gSA igyk esVke‚fQZd pØ ,Q&ck;ksVkbV ds MhgkbMªs’ku 
esfYVax ds ek/;e ls mFkys Mhih @ MhVh çksxzsM iFk ds 
lkFk 7&8 dsch,vkj ncko ij vYVªkgkbZ rkieku ¼950 fMxzh 
lsYl- ls vf/kd½ rd igqaprk gSA ihd esVkeksfQZd vlsacy dks 
lSfQfju $ fLiuy $ vy&v‚FkksZikbjksfDlu $ d‚fMZ,jkbV 
$ bYesukbV $ Iykft;ksDyst $ DokVZ~t }kjk n’kkZ;k tkrk gS 
tks eksVs xzSuksCykfLVd vlsacy dk fuekZ.k djrs gSaA izfrfØ;k 
dksjksuk ftlesa v‚FkksZikbjksfDlu $ flyhesukbV $ xkusZV $ 
,Q&ck;ksVkbV ihd pj.kksa ij gksrk gS] igys pØ dh lekfIr 
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a ds lkFk f’k[kj ls fudV&vkblkscSfjd dwfyax dk ladsr nsrk 

gSA f’k[kj la;kstu dks fLFkj djus ds fy, çksxzsM pj.k ds 
nkSjku fi?kyk gqvk mRikn dkQh gn rd [kks tkrk gSA nwljk 
esVkeksfQZd pØ v‚FkksZikbjksfDlu $ flfyesukbV$ DokVZ~t dh 
,d dadky var%òf) vkSj v‚FkksZikbjksfDlu vkSj d‚fMZ;jkbV 
ds chp xkusZV $ DokVZ~t ds ,d lgkuqHkwfriw.kZ varòZf) }kjk 
d‚fMZ,jkbV ds vi?kVu ds lkFk ‘kq: gqvkA Y;wdksØsfVd ijrksa 
ds vanj bl Lrj ij d‚fMZ,jkbV$ DokVZ~t $ ds&QsYMLikj 
± Iysft;ksDyst ;qDr ,d uktqd flEIysVkbV Hkh curk gSA 
,Q&ck;ksVkbV ds ckn ds Mhdaçslu ds çkjafHkd fi?kyus 
vkSj nwljs esVkeksfQZd pØ ds VfeZuy pj.k ds nkSjku fi?kys 
gq,&Bksl ijLij fØ;k ds ek/;e ls ;s varòZf) cukoV dwYM 
xzsU;wykbV ¼c<+rh ih&Vh½ ds iqufoZØ; ds ifj.kkeLo:i gqbZA 
cgqr /kheh iksLV&ihd dwfyax bfrgkl ds foijhr] igys 
çLrkfor ft;ksLihMksesfVªd MsVk ftlesa xkusZV vkSj ck;ksVkbV 
‘kkfey Fks] igys esVkeksfQZd pØ dh pje fLFkfr ls çkjafHkd 
rst ‘khryu ds lkFk ‘khryu dh xSj&js[kh; ç—fr dk 

lq>ko nsrs gSaA eksuktkbV isVªksØksuksy‚ftdy MsVk mit 1002 
± 3 ek- vkSj 944 ± 6 ek- vk;q tks fd csYV ds dsanzh; 
vkoj.k çkar ds Øe’k% igys ¼lh,- 1030&990 ek-½ vkSj nwljs 
¼lh,- 950&900 ek-½ esVkeksfQZd pØ ds f’k[kjksa ls lacaf/kr 
gSaA ;g nks&pØ fodkl lh,- 1030&900 ek- ds nkSjku ,d 
vfHkòf) foorZfud lsfVax esa dbZ oSdfYid foLrkj ¼[khapuk½ 
vkSj laihM+u ¼/kdsyuk½ pØksa ls lacaf/kr gSA lh,- 1030 ek- 
vkSj 900 ek- ds chp dh vof/k esa esVkeksfQZTe ds bu nks 
vyx&vyx ifYll dh igpku bZthih ds ,dy&pØ yacs 
le; rd jgus okys fodkl ds e‚My ds izfrdwy rdZ nsrh 
gSA blds vykok] bZthih ds esVkeksfQZd ifYll dks bZthih 
vkSj jsuj çkar ¼vkj&bZth½ ls tqM+s vfHkòf) foorZfudh ds 
lkFk lglac) fd;k tk ldrk gSA nks pØksa dks dbZ iqy&iq’k 
pØksa ls tksM+k tk ldrk gS ¼fp= 3-1-4-1½A

;g dk;Z HkwfoKku foHkkx] çslhMsalh fo’ofo|ky;] dksydkrk 
ds çks- ‘kadj cksl ds lg;ksx ls fd;k x;k( fgjksf’kek 
baLVhVîwV v‚Q IysV dUotsaZl jhtu fjlpZ] tkiku ds 
çks- dkSf’kd nkl( vkSj nqxkZiqj xouZesaV d‚yst] Hkkjr ds 
çksyks; xkaxqyhA

https://doi.org/10.1016/j.precamres.2021.106522

uhykatuk ljdkj] Lusgk eq[kthZ

3-1-5 ,lthVh ds uhps lajpukRed ifjorZu’khyrk vkSj 3-1-5 ,lthVh ds uhps lajpukRed ifjorZu’khyrk vkSj 
pqacdh;dj.k fojks/kkHkklpqacdh;dj.k fojks/kkHkkl

nf{k.kh xzsU;wykbV HkwHkkx ¼,lthVh½ enqjS Cy‚d ¼,ech½] 
f=osanze Cy‚d ¼Vhch½ vkSj ukxjdksby Cy‚d ¼,uch½ esa 
foHkkftr] fujkoj.k vkfdZ;u egk}hih; vkoj.k dk ,d cM+k 
iFk gSA ;s ØLVy Mksesu ,uMCY;w&,lbZ VªsafMax vpudksfoy 
f’k;jt+ksu ¼,ds,ltsM½ ls tqM+s gq, gSaA xq#Rokd”kZ.k vkSj 
pqacdh; MsVk] igys ls çdkf’kr HkwoSKkfud tkudkjh ds 
lkFk feydj esMkxkLdj esa ØLVy vkfdZVsDpj] fodkl 
vkSj ,ds,ltsM ds laHkkfor foLrkj dk iquewZY;kadu fd;k 
x;k Fkk ¼fp= 3-1-5-1½A e‚Mfyax fo’ys”k.k ls ladsr feyrk 
gS fd pqacdh; folaxfr;ksa dh yach rjax nS/;Z ço`fÙk;ka 
fofHkUu ,lthVh Cy‚dksa ¼Vhch vkSj ,ech½ dh yxHkx 
20 fd-eh- xgjkbZ ij mRiUu gksrh gSaA  tcfd] pqacdh; 
cslesaV eSfiax ls irk pyrk gS fd çeq[k mFkys pqacdh; 
fo’ks”krk,a vkSj blds vykok mFkys xgjkbZ ij u, igpkus 
x, nks”kksa ls tqM+h gSa tks xq#Rokd”kZ.k folaxfr;ksa ls iqf”V 
dh tkrh gSaA f=osanze Cy‚d esa [kksaMkykbV~l vkmVØ‚Il 

fp= 3-1-4-1 % 1030&900 ek- ds nkSjku Hkkjrh; vkSj iwohZ vaVkdZfVd 
ØsVu dks ‘kkfey djus okys foorZfud ifj–’; dks n’kkZus okyk 
dkVwZu vkjs[k ¼,½ esVkeksfQZTe dk ,e

1
 pØ lh,- 1030&970 ek- ij 

Hkkjrh; vkSj iwohZ vaVkdZfVd ØsVu ds chp lcMD’ku&vfHko`f) 
ç.kkyh ds fodkl ds lkFk ‘kq: fd;k x;k FkkA Hkkjrh; i{k ds ikl 
cSd vkdZ lsfVax dk fodkl vkSj cSd vkdZ csflu ds uhps mPp rki 
çokg ds ifj.kkeLo:i ;w,pVh esVkeksfQZTe gqvkA lcMD’ku jksy cSd 
dh çfØ;k lapkyu Fkh ftlds ifj.kkeLo:i dkmaVj&Dy‚dokbt 
ih&Vh iFk FkkA ¼ch½ ,e

2
 esVkeksfQZd pØ lh,- 950&900 ek- ds 

nkSjku ‘kq: gqvk tc lexz jsuj&iwohZ ?kkV ¼vkj&bZth½ v‚jkstsfud 
csYV ds uhps LySc fMVspesaV iwjk gks x;k FkkA VsDVksfud pj.k us ,d 
laHkkfor nf{k.kkorZ ih&Vh iFk dh vksj vxzlj gksus okyh çeq[k :i 
ls laihM+u lajpuk dk mRiknu fd;kA ;g VsDVksfud eksM fLop dbZ 
^^iqy&iq’k^^ pØksa dks c<+k ldrk FkkA
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dh mifLFkfr dk vFkZ gS fd mPp pqacdh;dj.k HkwiVy 
ldkjkRed pqacdh; folaxfr;ksa dk eq[; lzksr gSA blds 
vykok] pqacdh; folaxfr;ka] gkykafd] ,lthVh dk vukoj.k 
djrh gSa tks nf{k.kh ,lthVh esa HkwiVy ds fofHkUu Cy‚d 
ds vo’ks”k dks lajf{kr djrh gSaA nks çeq[k fyFkksy‚ftdy 
Cy‚d ¼,ech vkSj Vhch½ dks vyx djus okys ,ds,ltsM 
,uMCY;w&,lbZ VªsaM vyx&vyx pqacdh; HkwiVy dk 
vyx&vyx vukoj.k djrk gSA

fp= 3-1-5-1 % ¼,½ esMkxkLdj dk HkwfoKku ekufp= fofHkUu f‘k;j {ks=ksa 
dk çfrfuf/kRo djrk gSA çksQkby ,,^ ds lkFk miyC/k osx e‚My tks 
vkj,ltsM vkSj ,,ltsM ¼çksQkby ,,^ uhys jax esa fn[kk;k x;k gS½ 
ds eq[; f’k;j {ks= dks ikj djrk gSA vkj,ltsM % jsuksVlkjk f’k;j 
t+ksu] ,,ltsM % vokaxks f’k;j t+ksu] vkbZ,ltsM % bQkukfM;kuk 
f’k;j t+ksu] tsM,ltsM % tktkQksVlh f’k;jt+ksu] bZ,ltsM % ,tsMk 
f’k;j t+ksu] th,ltsM % csjkdsrk f’k;jt+ksu] ,,e,ltsM % vEikfugh 
f’k;j t+ksuA ¼ch½ çksQkby ,, ds lkFk osx e‚My ¼i`”BHkwfe jax½ ds 
lkFk ckf/kr 2Mh ?kuRo e‚MyA Mh % ?kuRo] cuke % f’k;j osyksflVh] 
vkj,ltsM % juksV~ljk f’k;j t+ksu] ,,ltsM % voaxks f’k;j t+ksuA 
¼lh½ ftØksu ,t MsVkA

;g dk;Z lh,lvkbZvkj&,uthvkjvkbZ] gSnjkckn ds M‚- oh- 
,e- frokjh ds lg;ksx ls fd;k x;k

https://doi.org/10.2113/2021/6017801

panz çdk’k nqcs] dqekj cVqd tks’kh] çlkn ,e-

3-1-6 caxky dh [kkM+h ds eksVs ryNVh ia[ks ds uhps 3-1-6 caxky dh [kkM+h ds eksVs ryNVh ia[ks ds uhps 
mi&HkwiVy vkoj.k fyFkksLQsfjd la’kks/kumi&HkwiVy vkoj.k fyFkksLQsfjd la’kks/ku

chvksch fyFkksLQh;j dh ,d O;kid okLrqdyk xq#Rokd”kZ.k 

MsVk vkSj vU; laxr iwoZ lwpukvksa }kjk foo’k ,d 3Mh 
?kuRo e‚My dk mi;ksx djds çLrqr dh tkrh gSA caxky 
dh [kkM+h ds uo O;qRiUu f=&vk;keh ?kuRo e‚Mfyax 
HkwoSKkfud lajpukvksa dh le> vkSj fyFkksLQsfjd ç—fr 
dh mudh foorZfud çfØ;k esa lq/kkj djrs gSaA blds 3Mh 
?kuRo e‚Mfyax ds ifj.kke crkrs gSa fd Åijh vkoj.k dk 
leku ?kuRo caxky dh [kkM+h ds csflu ds mÙkjh Hkkx ij 
ekik xq#Rokd”kZ.k dh O;k[;k ugha dj ldrk gSA blds 
foijhr] ,d e‚My tks Åijh vkoj.k ?kuRo fHkUurk esa ckn 
esa ryNVh Hkkj ds uhps ,d mPp ?kuRo ds lkFk la’kks/kuksa 
dks ‘kkfey djrk gS] eksgks xgjkbZ vkSj eksVs fyFkksLQh;j 
ls tqM+h xq#Rokd”kZ.k folaxfr;ksa dh O;k[;k dj ldrk 
gSA chvksch ds {ks= esa fyFkksLQh;j dh eksVkbZ Øe’k% mÙkj 
ls nf{k.k fn’kk esa 180 fd-eh- ls 72 fdeh rd vyx 
gksrh gS ¼fp= 3-1-6-1-lh½A blds vykok] bl esaVy MsaflVh 
baVjQsl ls çrhr gksrk gS fd esaVy esa ?kuRo folaxfr;ka 
çpfyr VsDVksfud vkSj fyFkksy‚ftdy yksM ¼fp= 3-1-6-1-
ch½ ds rgr ,d ruko lkanzd ds :i esa dk;Z djrh gSaA 
mi&ØLVy esa ik’oZ ?kuRo ifjorZuksa dh O;k[;k djus ds 
fy, ,d oSpkfjd e‚My dk çLrko gS tgka eksVs ryNVh 
ia[ks ds uhps ls caxky dh mÙkjh [kkM+h esa fyFkksLQh;j ds 
eksVs gksus ls vkoj.k esa çokg tkjh jgrk gSA

fp= 3-1-6-1 % ¼,½ caxky dh [kkM+h ds nf{k.k vkSj mÙkjh {ks= ds 
nks vyx&vyx Cy‚dksa ds fy, vuqekfur fyFkksLQsfjd ykspnkj 
eksVkbZ ¼VhbZ½] vkSj ¼ch½ 88 fMxzh ns’kkarj ds lkFk ,l&oso VkseksxzkQh 
e‚My dk yacor [kaM ¼http://ciei.colorado.edu/~nshapiro/
MODEL/½A oSf’od çHkkoh ykspnkj eksVkbZ ¼Vh bZ½ dks vuqekfur 
fyFkksLQh;j eksVkbZ ds lkFk yky MS’k okyh js[kk esa Iy‚V fd;k 
x;k gS vkSj dkyh fcanhnkj js[kk fyFkksLQh;j&,LVsuksLQh;j lhek 
¼,y,ch½ gSA
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tfVy Hkw&xfrdh çfØ;kvksa dks iwjh rjg ls rHkh le>k 
tk ldrk gS tc e‚My iwokZuqekuksa ds vU; ifj.kkeksa ds 
vuq:i gksa] vkSj ;fn {ks=h; Hkwdaih; VkseksxzkfQd vkSj 
O;qRiUu ykspnkj fyFkksLQh;j eksVkbZ dh vadu ds ek/;e ls 
çnf’kZr fd;k tk,A xq#Rokd”kZ.k e‚Mfyax ls irk pyrk gS 
fd mi&ØLVy ?kuRo esa ik’oZ ifjorZu bl rjg ls gksrs 
gSa fd eksVh ryNV ds uhps dk vkoj.k nf{k.k ds irys 
ryNV {ks= ds uhps dh rqyuk esa l?ku gksrk gSA rks bu 
ifjorZuksa dh O;k[;k ;k rks LFkkukarj.k ‘kSyh f’k;fjax esa 
ifjorZu ;k f[kapko ;k ?kuRo ds dkj.k ryNVh Hkkj dks 
gksLV djus ds fy, Hkkj c<+us ds dkj.k cny jgk gS ¼fp= 
3-1-6-2½A ryNV vis{kk—r etcwr] ?kus] vkSj blfy,] BaMs 
LFkyeaMy ;k fyFkks fLQ;j ij yksM fd;k tk jgk gSA 
blfy,] ;g vf/kd laHkkouk gS fd eq[; ruko vfHkfoU;kl 
IysV xfr dh fn’kk esa gksxk] tks {ks= esa Hkwdai ds Q‚YV Iysu 
l‚Y;w’kal ds vuq:i gSA caxky dh [kkM+h ds egklkxjh; 
LFkyeaMy esa baVªkIysV Hkwdaiksa dk Qksdy ra= fo’ys”k.k eq[; 
:i ls IysV ds vkarfjd Hkkx esa laihM+u ncko dks n’kkZrs 
gq, LVªkbd&fLyi xfr ds lkFk lkekU; nks”k fn[kkrk gSA 
mi;qZDr fVIif.k;ksa ls ;g Hkh ladsr feyrk gS fd caxky dh 
[kkM+h dk Åijh vkoj.k dBksj gS vkSj LFkyeaMy dh rkdr 
esa ;ksxnku nsrk gSA

fp= 3-1-6-2 % Hkkjh Hkkj ds dkj.k Åijh vkoj.k esa cM+s iSekus ij 
forj.k ds fy, çLrkfor oSpkfjd e‚MyA

;g dk;Z lh,lvkbZvkj&,uthvkjvkbZ] gSnjkckn ds M‚- oh- 
,e- frokjh ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1016/j.tecto.2022.229253

panz çdk’k nqcs

3-1-7 fuvks çksVsjkstksbd f’keyk vkSj ckgjh y?kq fgeky; 3-1-7 fuvks çksVsjkstksbd f’keyk vkSj ckgjh y?kq fgeky; 
ds pSy lewgksa ls esVk&ryNV dh Hkw&jlk;u % mn~xe] ds pSy lewgksa ls esVk&ryNV dh Hkw&jlk;u % mn~xe] 
foorZfud lsfVax vkSj iSfy;ks&vi{k; fLFkfr;ksa ds fy, foorZfud lsfVax vkSj iSfy;ks&vi{k; fLFkfr;ksa ds fy, 
fufgrkFkZfufgrkFkZ

fgeky; ds fu{ksi.k bfrgkl dks fgeky;h v‚jkstsuh ds 
nkSjku foorZfud xfrfof/k;ksa }kjk vf/keqfnzr fd;k x;k gSA 
ryNVh bdkb;ksa dh foLr`r tkap muds fu{ksi.k bfrgkl 
vkSj mn~xe ds ckjs esa egRoiw.kZ tkudkjh çnku dj ldrh 
gSA bl v/;;u dk mís’; f’keyk vkSj ckgjh de fgeky; 
ds pSy lewgksa ls vi{k; bfrgkl] foorZfud O;oLFkk vkSj 
esVk&ryNV ds mn~Hko dks ckf/kr djuk gSA blh rjg ds 
çeq[k rRo jlk;u foKku ds lkFk] bu esVk&ryNV esa ,d 
fuEu&flfydk lewg ¼vkSlr ,lvkbZvks

2
@,,y

2
vks

3
 3-29 

ls de½ ‘kkfey gSA vi{k; rhozrk iSjkehVj ifjorZu dk 
jklk;fud lwpdkad ¼lhvkbZ,½] ifjorZu dk Iykft;ksDyst 
lwpdkad ¼ihvkbZ,½ vkSj jklk;fud ifjorZu’khyrk dk 
lwpdkad ¼vkbZlhoh½ 62 ls 78 ¼vkSlr ¾ 69-41½] 70 ls 
96 ¼vkSlr ¾ 85-34½ vkSj 0-45 ls ysdj 1-45 ¼vkSlr ¾ 
1-01½ rd gSA Øe’k% e/;e ls xaHkhj vi{k; dks n’kkZrk gSA 
laØe.k rRo vuqikr ¼lhvkj@oh ¼1-68&5-18½] ,uvkbZ@
lhvks ¼1-47&30-99½] vkSj oh@,uvkbZ ¼0-87&4-61½] vkSj 
Vªsl rRo f}pj Hkw[kaM ,d iquuZohuhdj.k] QsfYld ls 
e/;orhZ mn~xe dk lq>ko nsrs gSa tks eq[; :i ls vkfdZ;u 
bdkb;ksa ls ekewyh buiqV ds lkFk iksLV&vkfdZ;u lzksrksa 
ls çkIr fd;k x;k gSA pSy vkSj f’keyk esVk&lsfMesaV~l 
ds fy, vkdZ O;qRiUu lzksrksa ds lkFk ,d fuf”Ø; ekftZu 

fp= 3-1-7-1% ¼,½ vkSj ¼ch½ Vh,p@lhvkj cuke ,y, @lhvkj vkSj 
Vh,p@,llh cuke ,y,@,llh ¼HkkfV;k vkSj Øqd] 1986 ds ckn½( 
¼lh½ ,y,@Vh,p cuke ,p,Q ¼¶yks;M vkSj yhofjt] 1987 ds 
ckn½] vkSj ¼Mh½ v/;;u fd, x, esVk&ryNV ds fy, lhvkj@oh 
cuke ok;@,uvkbZ ¼?kks”k] tyky] vkSj bLyke] 2016 ds ckn½ ds irk 
yxkus ds rRo foHksnd Iy‚VA rqyuk ds fy, laHkkfor lzksrksa dks Iy‚V 
fd;k x;k gS ¼dksaMh] 1993½A
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fMiksftVy lsfVax dk lq>ko fn;k x;k gSA nqyZHk&i`Foh rRo 
iSVuZ vjkoyh vkSj cqansy[kaM ØsVu ls VhVhth xuhl vkSj 
lSuqfdVksbM~l ds lkFk&lkFk pkSj vkSj tqrksx xzSfuVksbM~l 
ds lkFk v/;;u fd, x, esVklsfMesaV~l ds chp lekurk,a 
çdV djrs gSaA blfy,] fu;ksçksVsjkstksbd fgeky;u 
xzSfuV‚bM~l vkSj vkfdZ;u vjkoyh&cqansy[kaM xzSfuV‚bM~l 
¼VhVhth vkSj gkbZ&ds xzSfuV‚bM~l½ bu esVk&ryNVksa ds 
laHkkfor lzksr gks ldrs gSa] tSlk fd C;kl&lryqt&iCcj 
?kkfV;ksa vkSj f’keyk lewg ls MsVªkbVy ftØksu vk;q forj.k 
}kjk Hkh lq>k;k x;k gSA

fp= 3-1-7-2 % ¼,½ f’keyk vkSj pSy esVk&lsfMesaV~l ds fy, bZ;w @ bZ;w* 
cuke Vh,p@,llh Iy‚V vkSj ¼ch½ Vh,p cuke ,l lh Iy‚V f’keyk vkSj 
pSy esVklsfMesaV~l ds laHkkfor lzksr dks n’kkZrk gS

fp= 3-1-7-3 % ¼,½ ls ¼Mh½ f’keyk vkSj pSy esVk&ryNV ds fy, vkSlr 
dksUMªkbV&lkekU;h—r vkjbZbZ iSVuZ

;g dk;Z fnYyh fo’ofo|ky; ds HkwfoKku foHkkx dh lkSE;k 
jk; çks- ryr vgen] d’ehj fo’ofo|ky;] Jhuxj vkSj 
jk”Vªh; HkwHkkSfrdh; vuqla/kku laLFkku] gSnjkckn ds M‚- ds’ko 
—”.k vjk/kh ds lg;ksx ls fd;k x;kA 

https://doi.org/10.1002/gj.4183

dqekj cVqd tks’kh

3-1-8 ysV fu;ksçksVsjkstksbd ds dkcksZusV lajpukvksa dh lh&lhfu;j 3-1-8 ysV fu;ksçksVsjkstksbd ds dkcksZusV lajpukvksa dh lh&lhfu;j 
vkblksVksi LVªSfVxzkQh & dSfEcz;u ekjokM+ lqijxzqi] if’peh HkkjrvkblksVksi LVªSfVxzkQh & dSfEcz;u ekjokM+ lqijxzqi] if’peh Hkkjr

yafcr fu;ks çksVsjkstksbd & çkjafHkd dSfEcz;u varjky eas 
oSf’od dkcZu pØ] tyok;q vkSj vi{k;] vkSj egklkxj 
jlk;u foKku esa egRoiw.kZ xM+cM+h ns[kh xbZA blds lkFk 
gh] bl laØe.k varjky esa tfVy cgqdksf’kdh; thou dk 
mYys[kuh; mn; Hkh ns[kk x;kA if’peh Hkkjr ds ekjokM+ 
lqijxzqi dk fu{ksi.k blh le; vof/k esa gqvkA yxHkx 750 
ek- ekykuh Tokykeq[kh ds ckn] csflu esa volknu nsj ls 
fu;ksçksVsjkstksbd esa ‘kq: gqvk] vkSj de ls de çkjafHkd 
dSfEcz;u rd tkjh jgk] gkykafd #d&#d dj VwVrk jgkA 
iSfy;kseSXusfVd MsVk ekjokM+ csflu ds fy, ,d Hkwe/;js[kh; 
iSfy;ksft;ksxzkfQd fLFkfr dk lq>ko nsrs gSa vkSj bls vU; 
fu;ks çksVsjkstksbd & vkseku] nf{k.k phu vkSj v‚LVªsfy;k ds 
dSfEcz;u egklkxj ?kkfV;ksa ds fudV fLFkr djrs gSa( ftlesa 
fu;ks çksVsjkstksbd tSo&Hkw&jklk;fud laØe.kksa ds çpqj çek.k 
feys gSaA ekjokM+ csflu ds LFkkfud vkSj vLFkk;h LoHkko bls 
fu;ks çksVsjkstksbd oSf’od ?kVukvksa ds gLrk{kj ds laj{k.k ds 
fy, ,d etcwr izR;k’kh cukrs gSaA   blds vykok] ;g ns[krs 
gq, fd Hkkjr ds vU; lHkh çksVsjkstksbd csflu ;k rks iqjkus 
gSa ;k bu oSf’od ?kVukvksa ds vLi”V lcwr gSa] ekjokM+ csflu 
ds ¶ywfo;ks&leqnzh ryNVh teko bl rjg dh tkap ds fy, 
miegk}hi esa lcls vPNk ysV fu;ksçksVsjkstksbd & dSfEcz;u 
j‚d fjd‚MZ çnku djrs gSaA bl v/;;u esa] ekjokM+ lqijxzqi 
dh dkcksZusV lajpukvksa ds fy, mPp foHksnu lh&vks&lhu 
vkblksVksi vkSj Vªsl rRo MsVk Hkw&jklk;fud ladsrksa dh 
çkFkfed ç—fr dk ewY;kadu djus ds fy, çLrqr fd, x, 
gSa] lh&,lvkj vkblksVksi LVªSfVxzkQh dk mi;ksx djds vk;q 
dks de djrh gS vkSj oSf’od ,fM;kdsju & dSfEcz;u fjd‚MZ 
ds lkFk leLFkkfud ladsrksa dks lglacaf/kr djrh gSA ifj.kke 
crkrs gSa fd fcykjk lewg esa dkcksZusV lajpukvksa dh lh vkSj 
lhfu;j leLFkkfud jpuk,a mu ckrksa ds leku gSa tks ysV 
,fM;kdsju & çkjafHkd dSfEcz;u vuqØe.k esa dgha vkSj ns[ks 
x, gSaA blls bafxr gksrk gS fd bl le; vof/k ds nkSjku 
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ds 87,lvkj@86,lvkj esa ns[kh xbZ fHkUurk ls fcykjk lewg 
ds fy, ,d çkjafHkd dSfEcz;u fu{ksi.k vk;q dk lq>ko feyrk 
gSA dkcZu vkblksVksi LVªSfVxzkQh ij vk/kkfjr] xksVu vkSj  
/kuik lajpukvksa esa Øe’k% yxHkx 6 izfr’kr vkSj yxHkx 7 
izfr’kr ifjek.k ds nks csflu&pkSM+s δ13lh _.kkRed Hkze.k dh 
igpku dh tkrh gSA lh vkSj ,lvkj vkblksVksi LVªSfVxzkQh 
ds ifj.kke ,fM;kdsju & dSfEcz;u lhek dks ekjokM+ lqijxzqi 
esa /kuik Q‚esZ’ku ds csly fgLls esa j[krs gSaA bu ifj.kkeksa 
ls ;g Hkh irk pyrk gS fd fcykjk lewg ds dkcksZusVksa ds 
volknu vkSj ukxkSj lewg ds Åij ds cyqvk iRFkjksa ds chp 
dksbZ cM+h #dkoV ugha FkhA

fp= 3-1-8-1 % v/;;u LFkkuksa ds lkFk ekjokM+ ?kkVh dk lkekU;h—r 
HkwoSKkfud ekufp=A

;g dk;Z ihvkj,y] vgenkckn ds M‚- fcfou ft;ks t‚tZ 
vkSj M‚- latho dqekj ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1016/j.precamres.2021.106378

T;ksfrjatu ,l- js

3-1-9 vaMeku vfHko`f) fçTe ds feêh ds Tokykeqf[k;ksa esa 3-1-9 vaMeku vfHko`f) fçTe ds feêh ds Tokykeqf[k;ksa esa 
czsf’k;k dh mRifÙk % QksjvkdZ çfØ;kvksa ds fy, fufgrkFkZczsf’k;k dh mRifÙk % QksjvkdZ çfØ;kvksa ds fy, fufgrkFkZ

feêh ds Tokykeq[kh ¼,eoh½ ryNVh lajpuk,a gSa ftudh 
lrg vkdkfjdh cgqr NksVs iSekus ij okLrfod Tokykeq[kh 
ds leku fn[krh gSA os xgjs cSBs lzksrksa ls fMçs’kjkbT+M 

eYVhQst nzo vkSj vfxZykfl;l lkexzh ds mRltZu ds  
ifj.kkeLo:i curs gSaA ,eoh ;k rks lrg&Hksnh ‘ksy Mk;fij 
;k nks”k@ÝSDpj ds ‘kh”kZ ij gksrs gSaA mÙkjk/kZ ds vfHklj.k 
ekftZu esa vf/kd vke gS] tgka ik’oZ VsDVksfud laihM+u ls 
nzo;qDr dhpM+ fudyrk gS] tks lcMfDVax ryNV vkSj 
ifjofrZr esfQd @ vYVªkeSfQd pêkuksa ls LySc&esaVy ost 
baVjQsl ;k MhdksyesaV ds lkFk gksrk gSA ,Øh’kujh ostsl 
ij ,eoh esa fu”dkflr rjy inkFkZ vkSj feêh ds czsf’k;k 
dk v/;;u QksjvkDlZ esa LySc ds jklk;fud ifjorZu esa 
cgqr vko’;d var–Zf”V çnku dj ldrk gSA ;g i`Foh 
ds vkoj.k ds jklk;fud fodkl esa LySc ds ;ksxnku dh 
O;kid le> dh fn’kk esa igyk dne Hkh gksxkA bl rjg 
ds ç;kl esa] Hkkjr&;wjsf’k;k vfHklj.k IysV ckmaMªh ij 
fLFkr vaMeku vfHklj.k fçTe ds ,eoh esa fudkys x, feêh 
ds czsf’k;k dh [kfut] ekSfyd vkSj ,lvkj&,uMh&ihch 
leLFkkfud jpuk,a dh xbZaA vaMeku }hi lewg ds nks çeq[k 
feêh Tokykeq[kh {ks=ksa ¼,eoh&1 vkSj ,eoh&2½ ls feêh ds 
czsf’k;k] vfuok;Z :i ls Dys eSfVªDl ?kVd ds uewus ,d= 
fd, x, FksA eq[; mís’; Fks] feêh ds czsf’k;k dh mRifÙk 
vkSj fodkl ds fy, ftEesnkj çfØ;kvksa dks le>uk] vkSj 
vaMeku esaVy@vkoj.k ost esa fjlkbfdy@’kkfey fd, 
tkus okys HkwiVy ?kVd ds fy, ,d ç‚Dlh ds :i esa 
bldh {kerk dk ewY;kadu djukA blds vykok] feêh ds 
eSfVªDl ds jsfM;ksdkcZu MsfVax vkSj j‚d DySLV ds y{k.k 
o.kZu dh enn ls] lrg ij fudyus ls igys mFkys mi 
lrgh i;kZoj.k ds lkFk feêh ds czsf’k;k dh ijLij fØ;k 
dk fu/kkZj.k djus dk ç;kl fd;k x;k FkkA ,DlvkjMh] 
,Dlvkj,Q] vkbZlhih&,e,l vkSj VhvkbZ,e,l fo’ys”k.k 
bu uewuksa esa ekStwn [kfutksa dh igpku djus ds fy, vkSj 
Øe’k% çeq[k vkSj Vªsl rRo lkanzrk vkSj ihoh&leLFkkfud 
lajpuk fu/kkZfjr djus ds fy, fd;k x;k FkkA bl [kfut] 
Hkw&jklk;fud vkSj leLFkkfud v/;;u ds vk/kkj ij vkSj 
vaMeku }hi lewg ds ,eoh esa fudyh xbZ xSlksa lfgr feêh 
ds czsf’k;k vkSj rjy inkFkZ ij igys ds dke ds vk/kkj ij 
czsf’k;k dh mRifÙk vkSj QksjvkdZ çfØ;kvksa ds fy, blds 
fufgrkFkZ ds ckjs esa] [kkl rkSj ij vaMeku lcMD’ku t+ksu esa 
fuEufyf[kr fu”d”kZ fudkys x, FksA vaMeku }hi lewg ds 
,eoh 6 fd- eh- ls vf/kd xgjkbZ ij fLFkr MhdksyesaV t+ksu 
esa vaMj&IysVsM ryNV }kjk gksLV fd, x, ,d foorZfud 
esysat ls mRiUu gksrs gSaA ;s ,eoh ifjofrZr leqnzh HkwiVy 
vkSj lc MfDVax LySc ds vR;f/kd ncko okys ryNV ls 
çkIr vkfxZyfl;l ryNV ¼DokVZ~t$Dys½ vkSj rjy inkFkZ 
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¼ikuh$ehFksu½ fudkyrs gSaA v/;;u ls irk pyrk gS fd 
LySc dk vf/kdka’k HkwHkkx vaMj&IysfVax ds ek/;e ls fçTe 
ij tek gks tkrk gS vkSj bldk dsoy ,d NksVk&lk va’k 
gh vkoj.k esa iquuZohuhdj.k gks tkrk gS ¼fp= 3-1-9-1½A 
orZeku esa lfØ; cSjsu }hi Tokykeq[kh esa çLQqfVr vkdZ 
ykok dk izkFkfed jlk;u ‘kkL= bl çfØ;k dk çek.k gSA

fp= 3-1-9-1 % e/; vaMeku }hi ds ikj vaMeku lcMD’ku t+ksu dk 
,d vo/kkj.kkc) O;kid çfrfuf/kRo] tks fofHkUu fyFkksy‚ftdy vkSj 
lajpukRed okLrqdyk vkSj vuqekfur rjy inkFkZ vkSj feêh ds çokg 
iFk fn[kkrk gSA

;g dk;Z M‚- vkyksd dqekj] M‚- ,u- voLFkh] M‚- ,e- th- 
;kno vkSj ihvkj,y] vgenkckn ds M‚- fcfou ft;ks t‚tZ] 
ohch,lih fo’ofo|ky;] tkSuiqj ds M‚- ih bZ fcuqljkek( 
ikafMpsjh fo’ofo|ky; ds çks- vkj- HkwVkuh vkSj çks- ,l- 
cky—”.ku( vkbZvkbZVh eqacbZ dh çks- dapu ikaMsA 

https://doi.org/10.1016/j.chemgeo.2021.120595

T;ksfrjatu ,l- js

3-1-10 gksykslhu ds nkSjku ;equk vkSj ljLorh dh 3-1-10 gksykslhu ds nkSjku ;equk vkSj ljLorh dh 
la;kstdrk dk ewY;kadu % ekdaZMk unh ?kkVh] Hkkjr esa la;kstdrk dk ewY;kadu % ekdaZMk unh ?kkVh] Hkkjr esa 
ryNV ds Hkw&jklk;fud mn~xe ls lk{;ryNV ds Hkw&jklk;fud mn~xe ls lk{;

ekdaZMk unh dk tyxzg.k fgLlk] ;equk ¼ok;1½ ds ,d 
iSfy;ks pSuy dk vk/kqfud led{k] orZeku esa ;equk unh ls 
if’pe dh vksj cgus okys ekdaZMk vkSj iwoZ dh vksj cgus 
okyh ckVk unh] ;equk dh lgk;d unh ds chp ,d ladh.kZ 
ty fudklh foHkktu }kjk vyx fd;k x;k gSA fnypLi 
ckr ;g gS fd ekdaZMk tyxzg.k {ks= esa ,d cM+h ?kkVh esa 
,d vuqi;qDr vk/kqfud pSuy ds lkFk dbZ Lrjksa ij unh ds 

fdukjs gSaA bu Nrksa ds fuekZ.k dk le;] dqN dk;ZdrkZvksa 
us ;g vuqeku yxkus ds fy, çsfjr fd;k fd ysV feMy 
IyhLVksflu ls gksykslhu ds nkSjku] ,d cM+h fgeky;h lzksr 
unh ekjdaMk ?kkVh esa MCY;w,uMCY;w fn’kk esa cg jgh Fkh vkSj 
;g fd fgeky; ds vanjh bykdksa esa lzksrksa okys foLQksVksa dh 
mifLFkfr bl ?kkVh esa ,sls ifj–’; dk çek.k gSA oSdfYid 
:i ls] bu foLQksVksa ¼mPp&Js.kh ds esVkeksfQZd pêkuksa 
vkSj DokVZtkbV½ dks mi&fgeky; ds vanj LFkkuh; :i 
ls çkIr fd;k tk ldrk FkkA mn~xe LFky ds ckotwn] 
eSnkuh bykdksa vkSj cgqeaftyk jsr fudk;ksa esa ,d forj.k 
ia[kk ç.kkyh dh mifLFkfr unh ds ,d mPp fuoZgu dk 
lq>ko nsrh gSA blfy,] ftu çeq[k ‘kks/k ç’uksa dk mÙkj 
fn;k tkuk ckdh gS] os gSa % ¼1½ D;k ;equk ekdaZMk ?kkVh 
vkSj pSuy ok;1 ls gksdj çkphu ?kXxj&gdjk ¼ljLorh½ 
unh esa feyrh Fkh\ ¼2½ ekdaZMk ?kkVh ds unh fodkl dk 
?kXxj&gkdjk ç.kkyh esa uhps dh vksj gM+Iik lH;rk ds 
isfy;ks&gkbMªksxzkQh ¼vkSj lrgh ty dh miyC/krk½ ij 
D;k çHkko iM+k\ ;g v/;;u Hkw&dkyØe] Hkw&jlk;u vkSj 
,lvkj&,uMh leLFkkfud lzksr fQaxjfçafVax dh lgk;rk 
ls ekdaZMk ?kkVh esa unh ds ryNV ds mn~Hko esa vLFkk;h 
ifjorZuksa dk v/;;u djds bu lokyksa ds tokc nsus dk 
ç;kl djrk gSA

?kXxj&gdjk eSnku esa ryNV ls ekStwnk Hkw&dkykuqØfed] 
Hkw&jklk;fud vkSj leLFkkfud MsVk ds la;kstu ds lkFk 
v/;;u] ;equk&ekdaZMk&ljLorh dusD’ku dh fLFkfr vkSj 
gM+Iik lH;rk ds fy, blds egRo ds ckjs esa fuEufyf[kr 
fu”d”kZ fudkyrs gSaA ekjdaMk ?kkVh esa 13-1 ls 3-8 ds, ds 
nkSjku tes ryNV unh ds lgorhZ mi&fgeky;h tyxzg.k 
% f’kokfyd lewg] lqckFkw lajpuk vkSj nx’kkbZ&dlkSyh 
lajpukvksa ls çkIr dh xbZ FkhA ;g 57-7 ds- ds ia[ks ds 
ryNV ds mn~Hko ds fy, Hkh lgh gSA ekjdaMk ?kkVh dh 
ryNV Hkw&jklk;fud vkSj leLFkkfud :i ls ?kXxj&gkdjk 
eSnkuksa @ iSfy;ks&pSuyksa ds 4-5 ds- ¼feêh vkSj ihyh jsr½ ls 
de ryNV ds leku gS( gkykafd] ;g eSnkuh bykdksa ds 4-5 
ds ¼lw{e xzs jsr½ ls iqjkus ryNV ls vyx gS] tks ckn ds fy, 
vyx fu{ksi.k ekxZ dk lq>ko nsrk gSA v/;;u eas Li”V :i 
ls LFkkfir fd;k x;k fd ekdaZMk ?kkVh fiNys 13-2 ds- ls 
;equk tyxzg.k ls dHkh ugha tqM+h FkhA ;|fi uewuksa esa mez ds 
varj ds ckotwn] bl v/;;u ds ifj.kke 57-7 ds- ds ckn ls 
;equk vkSj ekdaZMk ds chp fdlh Hkh laidZ dh deh dk ladsr 
nsrs gSa] tks cnys esa ;g crkrk gS fd ;equk unh] igys ds 
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a fopkjksa ds foijhr] pSuy&ok; 1 ls ugha cgrh FkhA mPp vkSj 

fuEu fgeky;h lzksrksa ls mRiUu ?kXxj&gkdjk eSnkuksa dh lw{e 
xzs jsr fufoZokn :i ls iSfy;ks&lryt vkSj iSfy;ks&;equk  
}kjk tek dh xbZ Fkh] ckn esa laHkor% pSuy&ok; 2 ds ek/;e 
ls cgrh FkhA

fp= 3-1-10-1 % ¼,½ ySaMlSV&7 bestjh cSaM 234 dk mi;ksx djrs gq, 
Nn~e jax fefJr ty fudklh foHkktu ¼×½ dks fn[kkrs gq, if’pe 
dh vksj cgus okyh ekdaZMk vkSj iwoZ dh vksj cgus okyh ckVk ufn;ksa 
dks vyx djrk gSA ¼ch½ Åijh ekdaZMk csflu vkSj bldh çeq[k 
lgk;d ufn;ksa ds fyFkks&VsDVksfud ekufp= esa n’kkZbZ xbZ çeq[k 
HkwoSKkfud lajpuk,aA chvkbZVh&fcykliqj FkzLV] iSV&ikaoVk FkzLVA

;g dk;Z vkbZvkbZVh xka/khuxj ds M‚- vthr flag vkSj M‚- 
foØkar tSu vkSj ihvkj,y] vgenkckn ds M‚- feyu dqekj 
egyk ds lg;ksx ls fd;k x;kA 

https://doi.org/10.1016/j.geomorph.2022.108124

T;ksfrjatu ,l- js

3-1-11 mRifÙk v/;;uksa esa Hkkjh [kfut % ,d flagkoyksdu3-1-11 mRifÙk v/;;uksa esa Hkkjh [kfut % ,d flagkoyksdu

fiNys dqN n’kdksa esa] ifj”—r besftax vkSj bu&lhVw eki 
ds lkFk&lkFk MsVk fo?kVu rduhdksa ds vkxeu ls Hkkjh 
[kfut vuqla/kku ds {ks= esa mYys[kuh; çxfr gqbZ gSA vkXus;] 
ryNVh vkSj esVkeksfQZd pêkuksa dh ,d foLr̀r J̀a[kyk esa 
ftØksu dh O;kidrk dk mi;ksx vDlj mn~xe] fu{ksi.k 
vk;q] foorZfud lek;kstu] ty fudklh fodkl vkSj HkwiVy 

fodkl dk vkdyu djus esa fd;k tkrk gSA gkykafd] i{kikrh 
,t LisDVªk ¼gkbMªksMk;usfed foHkktu] uewukdj.k vkSj eki 
çksVksd‚y vkSj oa’kkuqØe ls çsfjr½ us HkwxHkhZ; çfØ;kvksa dh 
,d J̀a[kyk dks lacksf/kr djus ds fy, vU; Hkkjh [kfut 
pj.kksa ¼eksuktkbV] ,isVkbV] VkbVsukbV vkSj :Vkby½ dk 
mi;ksx djus dh vko’;drk dks fQj ls etcwr fd;kA 
fofHkUu Hkkjh [kfut e/;e ls vR;f/kd fVdkÅ gksrs gSa vkSj 
eSXeSfVd vkSj esVkeksfQZd ?kVukvksa ds fy, ifjorZu’khy 
çfrfØ;k çnku djrs gSa] ftlls ,sls lqjkx feyrs gSa tks 
,dy MsVªkbVy vukt fo’ys”k.k ls NwV ldrs gSa] bl çdkj 
dbZ HkwoSKkfud çfØ;kvksa dh tkap ds fy, ,d vfuok;Z fof/k 
ds :i esa cgq&[kfut fMVfjVy –f”Vdks.k ij tksj nsrs gSaA 

fp= 3-1-11-1% efpZlu unh vkSj v‚MksZfof’k;u ¶ywfo;y lsfMesaV~l] 
osLV v‚LVªsfy;k ds ;w&ihch MsVªkbVy ftjd‚u ,t ds dsMhbZ Iy‚V] 
tks lSaMLVksu vkSj vk/kqfud unh ryNV ¼ekdZfoV~t ,V vy- 2020½ 
ls MsVªkbVy ftØksu vkcknh esa egRoiw.kZ fHkUurk fn[kkrs gSaA

fp= 3-1-11-2 % ¼,½ Ýsap cz‚M fjoj ds nks p;fur uewuksa ds fy, 
;w&ihch MsVªkbVy ftjdksu ,t LisDVªk esa fHkUurk fn[kkus okyk 
fgLVksxzke dqN fdyksehVj dh nwjh ij ,d= fd;k x;k ¼fgVikl ,V 
vy- 2011 ch½A ¼ch½ ,iykfp;u QksjySaM csflu ls MsVªkbVy ftØksu 
vkSj eksuktkbV ,t LisDVªk] fl) v/;;u esa pqus gq, Hkkjh [kfut ds 
çHkko dks fn[kk jgk gS ¼fgVikl ,V vy- 2011 ,½A
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orZeku leh{kk HkwoSKkfud v/;;uksa esa ,dy Hkkjh [kfut 
–f”Vdks.k dk mi;ksx djus esa MsVªkbVy ftØksu dh Hkwfedk 
vkSj lacaf/kr lhekvksa ij çdk’k Mkyrh gSA bl leh{kk esa 
vkxs cgq[kfut@ç‚Dlh v/;;uksa dk mi;ksx djus ds ykHkksa 
ij tksj fn;k tkrk gS vkSj Hkkjh [kfut vuqla/kku ds nk;js 
ij ppkZ dh tkrh gSA

;g dk;Z HkwfoKku foHkkx] HkwfoKku laLFkku] dSfEiukl 
fo’ofo|ky;] dSfEiukl] czkthy ds ,ylu ih vksfyosjk ds 
lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1007/s12517-021-07687-y

dqekj cVqd tks’kh] mikluk ,l- ckuthZ] panz çdk’k 
nqcs

3-1-12 vody fodkl ,YxksfjFke dk mi;ksx djds 3-1-12 vody fodkl ,YxksfjFke dk mi;ksx djds 
ch&Liykbu cgqin lfUudVu ds lkFk fo”ke ryNVh ch&Liykbu cgqin lfUudVu ds lkFk fo”ke ryNVh 
csflu ds fy, xq#Rokd”kZ.k O;qRØecsflu ds fy, xq#Rokd”kZ.k O;qRØe

,d eSVySc&vk/kkfjr O;qRØe dk;ZØe] ch&Liykbu 
cgqin lfUudVu fMQjsaf’k;y boksY;w’ku ,YxksfjFke 
¼,lihvksMhbZ,½ dk mi;ksx djrs gq,] fo”ke ryNVh ?kkfV;ksa 
ds vanj dalhysfVM cslesaV T;kfefr dks iquiZzkIr djus 
ds fy, fodflr fd;k x;k gSA igys O;qRØe rduhdksa 
us ,d csflu dh cslesaV dh xgjkbZ dk vuqeku yxkus 
ds fy, vyx&vyx mi lrg baVjQsl LFkyk—fr dk 
mi;ksx fd;kA bl rjg ds foosdhdj.k ls xgjkbZ çksQkby 
fujarjrk dh foQyrk gksrh gS vkSj okafNr lVhdrk 
çkIr djus ds fy, vf/kd la[;k esa O;qRØe ekinaMksa dh 
vko’;drk gksrh gSA ,lihvksMhbZ, dk u;k –f”Vdks.k igys 
dh O;qRØe rduhdksa dh ,slh lhekvksa ij fu;a=.k ik ysrk 
gSA mPp&Øe okys cgqinksa dk mi;ksx djds cslesaV dh 
xgjkbZ dk vuqeku yxkus ds fy, [kaM&okj ch&Liykbu 
vuqdwyu rduhd ij vk/kkfjr gSA blds vykok] ;g 
U;wure iSjkehfVªd tkudkjh ds lkFk ,d b”Vre vuqi;qDr 
çkIr dj ldrk gS] tks vfHkdyukRed O;; dks de djrk 
gSA gekjk O;qRØe –f”Vdks.k varj fodkl ,YxksfjFe dk 
mi;ksx djrk gS] tks okLrfod iSjkehfVªd vuqdwyu çnku 
djrk gS vkSj fujarj xgjkbZ çksQkby ds lVhd vuqeku ds 
fy, ch&fLIyu dk mi;ksx djrk gSA gekjs ,YxksfjFe dh 
{kerk nks tfVy flaFksfVd ryNVh csflu e‚My ds lkFk fu/
kkZfjr dh xbZ Fkh ftlesa fujarj vkSj xgjkbZ ls fHkUu ?kuRo 
forj.k ‘kkfey FksA blds vykok] gekjh O;qRØe rduhd 

ds vfuf’prrk fo’ys”k.k dk ewY;kadu lQsn xkÅlh ‘kksj 
dks flaFksfVd e‚My esa ‘kkfey djds fd;k tkrk gSA var esa] 
,lihvksMhbZ, dh mi;ksfxrk dk ewY;kadu nks vyx&vyx 
okLrfod ryNVh ?kkfV;ksa ds fy, xq#Rokd”kZ.k folaxfr;ksa 
dks O;qRØe djds fd;k tkrk gSA ;g HkwxHkhZ; :i ls mfpr 
ifj.kke mRiUu djrk gS tks igys fjiksVZ fd, x, ifj.kkeksa 
ls cslesaV lajpukvksa ds lkFk ?kfu”B le>kSrs esa gSaA

fp= 3-1-12-1 % xksnkojh csflu] Hkkjr dk HkwfoKku ekufp=A ,,* 
xq#Rokd”kZ.k folaxfr dh çksQkby gSA

fp= 3-1-12-2% xksnkojh csflu] Hkkjr ls vuqekfur cslesaV MsIFk 
çksQkbyA ¼,½ esa uhys fcanhnkj oØ çsf{kr xq#Rokd”kZ.k folaxfr dks 
n’kkZrk gS] vkSj Bksl yky js[kk O;qRØe xq#Rokd”kZ.k folaxfr dks 
n’kkZrh gSA ¼ch½ esa Bksl yky js[kk >ksm ¼2013½ ls O;qRØe xgjkbZ 
çksQkby dks n’kkZrh gS] vkSj Hkjk gqvk {ks= ,lihvksMhbZ, dk mi;ksx 
djds O;qRØe ryNVh csflu dks n’kkZrk gSA

https://doi.org/10.1190/geo2019-0779.1

vdkZ j‚;] panz çdk’k nqcs] eqF;kyk çlkn
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a 3-1-13 d.k lewg vuqdwyu dk mi;ksx djrs gq, pj ?kuRo 3-1-13 d.k lewg vuqdwyu dk mi;ksx djrs gq, pj ?kuRo 

foijhr okys 2Mh nks”k dk xq#Rokd”kZ.k O;qRØe.kfoijhr okys 2Mh nks”k dk xq#Rokd”kZ.k O;qRØe.k

eSVySc&vk/kkfjr v‚fIVekbts’ku ,Yxksfjne çsf{kr 
xq#Rokd”kZ.k folaxfr;ksa ls nks”kiw.kZ lajpukvksa dks cnyus 
ds fy, ‘kq: fd;k gSA fdlh Hkh iz;ksDrk ds fy, fcuk 
fdlh rduhdh tfVyrk ds buiqV ekinaMksa dks ‘kkfey 
djus ds fy, ,d lqfo/kktud xzkfQdy ;wtj baVjQsl Hkh 
çLrqr fd;k x;k gSA O;qRØe.k dksM d.k lewg vuqdwyu 
dk mi;ksx djrk gS] vkSj lHkh fu;a=.k ekinaMksa dks ‘kq: 
esa rsth ls vfHklj.k ds fy, Vîwu djrk gSA çkjafHkd 
e‚My dh iwoZ fodYi dh dksbZ vko’;drk ugha gS] tks fd 
oSf’od vuqdwyu dk mi;ksx djus dk ykHk gSA vuqdwyu 
rduhd fdlh Hkh xgjkbZ&fHkUu ?kuRo forj.k dks laHkkyus 
ds fy, i;kZIr cgqeq[kh gSA loksZÙke vuqdwfyr lek/kku çkIr 
djus ds fy, ‘kq: esa iqujko`fÙk;ksa vkSj jksd ekunaM dh  
vf/kdre la[;k r; dh xbZ gSA O;qRØe.k e‚My dk 
vkmViqV nks”k iw.kZ lajpuk] çsf{kr vkSj O;qRØe.k xzsfoVh 

lHkh flaFksfVd e‚My lQsn xkÅlh ‘kksj ls iznwf”kr gksrs 
gSa] vkSj fo’oluh;rk vkdyu ds fy, foLr`r vfuf’prrk 
ewY;kadu Hkh fd;k x;k FkkA var esa] vlojksisV lhek nks”k] 
Hkkjr dh nks”k lajpuk O;qRØe.k ds fy, vuqdwyu ykxw 
fd;k] vkSj ik;k x;k fd vuqdwfyr lek/kku igys çdkf’kr 
lkfgR; ds lkFk ,d vPNk le>kSrk djrk gSA vuqdwfyr 
ifj.kke bafxr djrs gSa fd ;g u, vuqdwyu –f”Vdks.k 
fdlh Hkh xgjkbZ&fHkUu ?kuRo forj.k ds fy, nks”k O;qRØe.k 
ds ,d etcwr dk;kZUo;u dks n’kkZrk gSA

fp= 3-1-13-2% Q‚YVbaosih,lvks xzkfQdy ;wtj baVjQsl dk 
voyksduA

https://doi.org/10.1111/1365-2478.13094

vdkZ j‚;] rVhdksaMk lqjs’k dqekj

3-1-14 Qwfj;j xq.kkad ds Lopkfyr ekinaM p;u }kjk 3-1-14 Qwfj;j xq.kkad ds Lopkfyr ekinaM p;u }kjk 
d.k lewg vuqdwyu dk mi;ksx djds cslesaV fjyhQ dk d.k lewg vuqdwyu dk mi;ksx djds cslesaV fjyhQ dk 
xq#Rokd”kZ.k O;qRØexq#Rokd”kZ.k O;qRØe

d.k lewg vuqdwyu ¼ih,lvks½ dk mi;ksx djds ,d oSf’od 
vuqdwyu rduhd vof’k”V xq#Rokd”kZ.k folaxfr;ksa ds  
Å/okZ/kj ?kVd ls ,d fo”ke ryNVh ?kkVh ds cslesaV dh 
xgjkbZ dk vuqeku yxkus ds fy, çLrqr dh tkrh gSA Kkr 
?kuRo forj.k ds fy, cslesaV fjyhQ dk O;qRØe.k dbZ 
okLrfod vuqç;ksxksa tSls [kfut vUos”k.k] Hkw&rkih; vUos”k.k 
vkfn esa fo’ks”k egRo j[krk gSA vke rkSj ij] Qwfj;j Mksesu 
esa xq#Rokd”kZ.k O;qRØe.k vuqdwyu ekinaM esa deh vkrh gSA 
gkykafd] orZeku v/;;u esa] vuqdwyu ekinaMksa dks vkSj de 
djus ds fy, ,d Lopkfyr ekinaM p;u ekunaM fodflr 
fd;k x;k gSA flaFksfVd e‚My ds fofHkUu foU;klksa ds fy, 
,d foLr̀r vfuf’prrk ewY;kadu fo’ys”k.k Hkh fd;k tkrk 
gS] tks vuqdwyu rduhd dh fo’oluh;rk lqfuf’pr djrk 
gSA lHkh flaFksfVd e‚My lQsn xkÅlh ‘kksj ls nwf”kr gksrs gSa] 
vkSj laosnu’khyrk fo’ys”k.k ds fy, ,d vuqdwfyr xgjkbZ 
çksQkby dh rqyuk ‘kksj&eqDr MsVk ds lkFk dh tkrh gSA 

folaxfr;ksa vkSj fMi] vkSj Q‚YV Iysu ds oVsZDl yksds’ku 
ds lanHkZ esa vuqdwyu çfØ;k ds var esa fp=kRed iz;ksDrk 
baVjQsl esa ns[kk tk ldrk gSA v‚fIVekbts’ku ,Yxksfjne 
fofHkUu flaFksfVd e‚My ij fuf’pr vkSj xgjkbZ&fHkUu ?kuRo  
fojks/kkHkklksa ds lkFk ykxw gksrk gSA laosnu’khyrk fo’ys”k.k ds 
fy, lHkh flaFksfVd e‚My lQsn xkÅlh ‘kksj ls nwf”kr gksrs 
gSa] vkSj fo’oluh;rk vkdyu ds fy, foLr`r vfuf’prrk 
ewY;kadu Hkh fd;k x;k FkkA laosnu’khyrk fo’ys”k.k ds fy, 

fp= 3-1-13-1% vlojksisV lhek nks”k] Hkkjr esa iSjkcksfyd ?kuRo 
forj.k vkSj ns[kh xbZ laxr xq#Rokd”kZ.k folaxfr;ka gSaA
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ifj.kke ‘kksj dh mifLFkfr esa vuqdwyu fof/k dh etcwrh 
dks n’kkZrk gSA rduhd nks okLrfod xq#Rokd”kZ.k folaxfr 
çksQkby ¼1½ xksnkojh csflu] Hkkjr] vkSj ¼2½ l;wyk csflu] 
eSfDldks ij ykxw dh xbZ gSA vuqdwfyr xgjkbZ çksQkby vU; 
vuqdwyu rduhdksa dk mi;ksx djds çdkf’kr ifj.kkeksa ds 
lkFk ,d vPNk le>kSrk fn[kkrh gSA orZeku dk;Z esa fodflr 
fof/k e‚My dh tfVyrk ds vuqlkj ekinaMksa ds Lor% p;u 
ds fy, ,d u;k –f”Vdks.k gSA ;g ,d O;qRØe rduhd gS 
ftlesa U;wure vfHkdyukRed O;; ls de la[;k esa ekinaMksa 
ij fopkj fd;k tkrk gSA

fp= 3-1-14-1 % l;wyk csflu] esfDldks ls voyksdu fd;k x;k 
çksQkby ftlesa xgjkbZ esa fHkUurk ?kuRo ds foijhr gSA Åijh iSuy esa 
uhyk fcanhnkj oØ ns[ks x, xq#Rokd”kZ.k {ks= dk çfrfuf/kRo djrk gS] 
Bksl yky js[kk O;qRØe.k xq#Rokd”kZ.k {ks= dks n’kkZrh gS] vkSj fupys 
iSuy esa Hkjk {ks= xkflZ;k&vCMslyse ¼2003½ }kjk vuqekfur xgjkbZ 
çksQkby dk çfrfuf/kRo djrk gS vkSj yky Bksl js[kk orZeku e‚My 
dk mi;ksx djds O;qRØe ryNVh ?kkVh dk çfrfuf/kRo djrh gSA 

fp= 3-1-14-2 % l;wyk csflu] esfDldks ds fy, xq#Rokd”kZ.k folaxfr 
vkSj xgjkbZ çksQkby dk Qwfj;j ikoj LisDVªeA O;qRØe ds fy, ck/; 
Åijh xgjkbZ 5660 ehVj gSA

https://doi.org/10.1016/j.cageo.2021.104875

vdkZ j‚;] panz çdk’k nqcs] eqF;kyk çlkn

3-1-15 xgjkbZ fHkUu ?kuRo forj.k ds fy, f}?kkr csft;j 3-1-15 xgjkbZ fHkUu ?kuRo forj.k ds fy, f}?kkr csft;j 
oØ dk mi;ksx djrs gq, 2Mh fyfLVªd nks”kksa dk lajpuk oØ dk mi;ksx djrs gq, 2Mh fyfLVªd nks”kksa dk lajpuk 
vuqekuvuqeku

fyfLVªd nks”kksa ds dkj.k xq#Rokd”kZ.k folaxfr;ksa dks nwj 
djus ds fy, ,d ledkyhu vkSj fu.kkZ;d vuqdwyu 
,YxksfjFe fodflr fd;k x;k gSA fyfLVªd Q‚YV dk 
Ø‚l&lsD’ku vke rkSj ij vory gksrk gS] vkSj Q‚YV 
Iysu dk fMi xgjkbZ ds lkFk /khjs&/khjs de gksrk tkrk gSA 
DokMSªfVd csft;j oØksa dk mi;ksx Q‚YV Iysu dh oØrk 
dk çfrfuf/kRo djus ds fy, fd;k tkrk gSA ryNV teko 
ds ?kuRo dks Kkr ekuk tkrk gS vkSj xgjkbZ dk dksbZ Hkh 
jSf[kd ;k xSj&js[kh; dk;kZRed :i ys ldrk gSA ?kuRo 
dks lhfer djds] csft;j oØksa ds fu;a=.k fcanq ekinaMksa 
dks O;qRØe dj nks”k lajpuk dk vuqeku yxkus ds fy, 
,d oSf’od vuqdwyu ,YxksfjFe viuk;k tkrk gSA çLrqr 
,YxksfjFke nks vyx&vyx flaFksfVd e‚My esa ykxw fd;k 
x;k gS ftlesa fuf’pr vkSj xgjkbZ vyx&vyx ?kuRo 
fo”kerk gSaA lQsn xkÅlh ‘kksj dks flaFksfVd xq#Rokd”kZ.k 
folaxfr;ksa esa ‘kkfey djds ,YxksfjFe dh etcwrh dks 
çekf.kr fd;k tkrk gSA ,YxksfjFe dh fo’oluh;rk dks 
lgh Bgjkus ds fy, ,d foLr`r vfuf’prrk ewY;kadu 
Hkh fd;k tkrk gSA var esa] çsf{kr xq#Rokd”kZ.k folaxfr;ksa 
dk mi;ksx djds ,d okLrfod lajpuk dk iqufuZekZ.k 
fd;k tkrk gS] vkSj vuqekfur lajpuk dks igys çdkf’kr 
lkfgR; esa çkIr lajpuk ds lkFk lR;kfir fd;k tkrk gSA 
blds vykok] ,d eSVySc vk/kkfjr th;wvkbZ bl rjg 
fodflr fd;k x;k gS fd dksbZ Hkh iz;ksDrk fcuk fdlh 
vfHkdyukRed dfBukb;ksa ds okLrfod fyfLVªd nks”kiw.kZ 
lajpuk dk vuqeku yxk ldrk gSA

fp= 3-1-15-1 % iSjkcksfyd ?kuRo fo”kerk okys vfgjh&psykZ ekLVj 
Q‚YV ds fy, O;qRØe.k nks”k lajpukA
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fp= 3-1-15-2 % fyfLVªd Q‚YV baV th;wvkbZ dk iz;ksDrk baVjQslA

https://doi.org/10.1029/2021EA002061 

vdkZ j‚;] rVhdksaMk lqjs’k dqekj] jtr dqekj ‘kekZ

3-2 HkwiVy xfrdh lewg3-2 HkwiVy xfrdh lewg

3-2-1 <yku fLFkjrk vkSj HkwL[kyu % rfy, HkwL[kyu] 3-2-1 <yku fLFkjrk vkSj HkwL[kyu % rfy, HkwL[kyu] 
egkjk”Vª dh juvkmV e‚Mfyax vkSj foLr`r fLFkjrk tkapegkjk”Vª dh juvkmV e‚Mfyax vkSj foLr`r fLFkjrk tkap

rfy, HkwL[kyu ¼fp=- 3-2-1-1½ tks egkjk”Vª esa gqvk gS] og 
,d igkM+h <yku dk eyck çokg gS] tks èR;q nj vkSj 
lkekftd&vkfFkZd fLFkfr;ksa ds lanHkZ esa Hkkjr esa gky gh esa 
cM+s iSekus ij gq, HkwL[kyuksa esa ls ,d gSA ?kVuk ds ckn dh 
bathfu;fjax HkwoSKkfud tkap vkSj bl HkwL[kyu dh la[;kRed 
e‚Mfyax dks blds çdkj vkSj foQyrk ds dkj.kksa ij djhc ls 
ns[kus ds fy, vkSj lkFk gh blds çokg fo’ks”krkvksa dks tkuus 
ds fy, fd;k x;k gSA lkekU; rkSj ij] ;g {ks= e/;e :i ls 
foPNsfnr iBkjh fjyhQ dks çnf’kZr djrk gS vkSj HkwL[kyu ,d 
if’pe dh vksj tkus okys çeq[k fjt ds mÙkj&if’peh <yku 
ij gqvk gSA bu&lhVw pêku dh igpku fnos?kkV Q‚esZ’ku ds 
cslkYV ds :i esa dh xbZ Fkh] tks xgjs Hkwjs jax dh vkSj cukoV 
esa eghu nkus okyh gksrh gSA HkwL[kyu {ks= esa ekStwn eycs esa 
T;knkrj fcuk fefJr] vlac) cslkfYVd pêku ds VqdM+s ‘kkfey 
gSaA HkwL[kyu mFkys vksojcMZu dh vuqokn foQyrk ds :i esa 
‘kq: gqvk] ckn esa ,d ‘khV çdkj dh igkM+h <yku eycs ds 
çokg esa cny xbZA bl HkwL[kyu dk dqy viokg 563 ehVj gS 
vkSj bldh vf/kdre pkSM+kbZ 230 ehVj gSA yxkrkj ckfj’k vkSj 
,d NksVh /kkjk ds tyekxZ dh mifLFkfr dks çeq[k fVªxj dkjd 
ekuk tkrk gS( gkykafd] vuqfpr lh<+hnkj [ksr ¼Vsjsflax½ }kjk o”kkZ 
ty vkSj /kkjk ds lrgh viokg esa #dkoV esa çkjafHkd vuqokn 
foQyrk ds iSekus dks c<+k ldrk gSA la[;kRed e‚Mfyax iSdst] 
jSfiM ekl ewoesaV ¼vkj,,e,e,l½ dk mi;ksx çokg vkdkj dk 
mi;ksx djds bl eycs ds çokg ds fo’ys”k.k ds fy, fd;k x;k 

FkkA oksyseh ?k”kZ.k ekinaMksa ¼’kq”d vkSj fo{kksHkiw.kZ ?k”kZ.k xq.kkad] µ 
vkSj ξ Øe’k%½ ds lVhd va’kkadu ds fy,] bl v/;;u esa ,d 
e‚My lR;kiu midj.k ds :i esa yksdfç; çkIrdrkZ lapkyu 
fo’ks”krk,a ¼vkjvkslh½ rduhd ds ckjs esa crk;k tkrk gSA ç;ksx 
fd, x, ?k”kZ.k ekinaMksa ds fofHkUu la;kstuksa ds chp] 0-06 ds 
‘kq”d ?k”kZ.k xq.kkad vkSj 1450 ehVj@lsdaM2 ds fo{kksHkiw.kZ ?k”kZ.k 
xq.kkad okyk e‚My vkjvkslh vkdyu djus ds fy, 0-883 ds 
oØ eku ds rgr ,d {ks= esa lcls vPNk mHkjk gSA lcls vPNs 
?k”kZ.k ekinaMksa ds lkFk] vf/kdre çokg osx e/; igqap ¼fp= 
3-2-1-2½ ij 5-26 ehVj gksus ds fy, vuqdj.k fd;k x;k gS] vkSj 
vf/kdre çokg osx vkSj ncko dks 21 ehVj @ lsdaM vkSj 0-92 
dsih, ¼fp= 3-2-1-2½] Øe’k% igkM+h {ks= ds :i esa tkap dh xbZA 

fp= 3-2-1-1 % rfy, HkwL[kyu dk LFkku vkSj euksje –’;A

fp= 3-2-1-2 % eycs ds çokg ds vuqekfur çokg iSjkehVj] ,½ çokg 
ÅapkbZ] ch½ çokg osx vkSj lh½ çokg nckoA

uandqekj oh-] fcfiu ihrkEcju

3-2-2 if’peh virV] Hkkjr ds rsy ls Hkjh gqbZ ?kkVh 3-2-2 if’peh virV] Hkkjr ds rsy ls Hkjh gqbZ ?kkVh 
¼isVªksfyQsjl½ esa iSfy;ks&¶ywM~l¼isVªksfyQsjl½ esa iSfy;ks&¶ywM~l

,ulhbZ,l,l esa LFkkfir fofHkUu isVªksfyQsjl csfluksa esa 
rsy ;qDr nzo lekos’ku dk v/;;u djus okyh igyh iw.kZ  
lqfo/kkA i`”BHkwfe ds gLr{ksi ds fcuk gkbMªksdkcZu nzo 
lekos’ku ¼,plh,QvkbZ½ dh dYiuk djus ds fy, fo’ks”k 
osQj rS;kjh rduhd fodflr dh xbZA lkFk gh vesfjdh 
isVªksfy;e laLFkku ¼,ihvkbZ½ xq#Rokd”kZ.k dks fu/kkZfjr djus 
ds fy, ,d rduhd fodflr dh & rsy dh xq.koÙkk dk 
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,d mik; & ekbØksu vkdkj ,plh,Q esa ekStwn gS vkSj 
bldk isVsaV djk;k x;k gSA jeu f’k¶V vkSj 785 ,u,e 
Mk;ksM ystj dk mi;ksx djds ,plh,QvkbZ ds ?kVdksa dh 
igpku dh vkSj ;g varjjk”Vªh; Lrj ij viuh rjg dk 
igyk ç;kl FkkA lw{e&FkeksZesfVªd fo’ys”k.k dk mi;ksx 
djds ryNVh ?kkfV;ksa ¼eqacbZ virVh; vkSj dsjy&dksad.k½ 
esa vkW;y foaMks dk fu/kkZj.kA isVªksfyQsjl csflu esa iSfy;ks 
rkieku fu/kkZfjr djus ds fy, ,d laHkkfor nzo lekos’ku 
rduhd LFkkfir dh xbZ FkhA lw[ks dqvksa esa igpkus x, 
dSfj;j csM tgka gkbMªksdkcZu VªsYl dks f}rh;d çoklu dk 
ladsr nsrs gq, ns[kk tkrk gSA

ekbØksu vkdkj ds nzo lekos’ku ls çkIr MsVk dSfj;j 
csM ds ek/;e ls nzo çokg bfrgkl ds iqufuZekZ.k vkSj 
tyk’k;ksa esa blds lap; esa ewY;oku midj.k gSaA isVªksfy;e 
flLVe e‚My ¼ih,l,e½ esa FkeZy bfrgkl e‚Mfyax ds 
fy, rjy lekos’ku ds ekbØksFkeksZesfVªd v/;;uksa ls çkIr 
dksoy tyh; nzo lekos’ku ds lkFk&lkFk gkbMªksdkcZu 
rjy lekos’ku ¼,plh,QvkbZ½ ds le:irk dk rkieku 
¼iSfy;ksVsEijspj½ ¼Vh,p½ ç;ksxkRed :i ls ‘kkfey fd;k 
x;k gSA iSfy;ksVsEijspj ¼Vh,p½ ,d çR;{k iSjkehVj gS ftls 
nzo lekos’ku ds ekbØksFkeksZesfVªd eki ds ek/;e ls çkIr 
fd;k tk ldrk gSA 

eqacbZ virVh; ?kkVh vkSj dsjy dksad.k ?kkVh ls lw[ks dqvksa 
ds :i esa ukfer nks dqvksa vkjoh&1 ¼fl)½ vkSj dsds4lh&,1 
¼xSj&fl)½ ds fy, isVªksfy;e flLVe e‚My esa nzo lekos’ku 
MsVk dk ,dhdj.k ‘kq: fd;k x;kA bl v/;;u ds fy, 
isVªksfy;e flLVe e‚My ds nks lsVksa ij fopkj fd;k x;k 
vkSj mRiknu vkSj fu”dklu dk irk yxkus ds fy, nzo 
lekos’ku rkieku ¼,QvkbZVh½ vkSj c‚Ve gksy rkieku 
¼ch,pVh½ dk mi;ksx djds tkap dh xbZA eqacbZ virVh; 
dqvka ¼vkjoh&1½ çkjafHkd bvkslhu ¼~yxHkx 51,e,½ ls 
IyhLVksflu ¼1-8 ,e,½ rd ‘kq: gksus okys vf/kdre mRiknu 
dk yxHkx 1-2 fefy;u Vu vkSj ch,pVh va’kkadu e‚My 
esa ‘kwU; fu”dklu fn[kk jgk gS] tcfd ,QvkbZVh va’kkadu 
e‚My çkjafHkd bvkslhu ¼~yxHkx 51,e,½ ls IysbLVksflu 
¼1-8 ,e,½ rd ‘kq: gksus okys mRiknu dk yxHkx 2-8 
fefy;u Vu fn[kk jgk gS vkSj e/; ls ysV fe;kslhu ¼yxHkx 
10-1 ,e,½ rd yxHkx 2-4 fefy;u Vu dk fu”dklu 
,d csgrj mRiknu&fu”dklu bfrgkl dk ladsr nsrk gSA 
gkykafd] ,QvkbZVh va’kkadu yxHkx ih<+h ds fu”dklu dk 

ladsr ns jgk gS vkSj ,plh,QvkbZ dh mifLFkfr fo’ks”k :i 
ls ek/;fed ÝSDpj esa vdsys vU; {ks=ksa esa çokl dk ladsr ns 
jgh gSA dsjy&dksad.k ?kkVh ls lw[kk dqvka yxHkx 0-2fefy;u 
Vu mRiknu ¼~yxHkx 32,e,] vyhZ vksfyxkslhu½ vkSj ch,pVh 
va’kkadu e‚My vkSj ,QvkbZVh va’kkadu e‚My ds fy, ‘kwU; 
fu”dklu ns jgk gSA fQj Hkh] gekjs fiNys ¶yksjkslsal& 
vk/kkfjr v/;;uksa vkSj nzo lekos’ku ls çkIr fuEu ,ihvkbZ 
xq#Rokd”kZ.k dsds4lh&,1 dqa, esa gkbMªksdkcZu dh mifLFkfr 
tSls Hkkjh ls cgqr Hkkjh fcVqesu dk ladsr nsrk gSA nks dqvksa 
ls fudkys x, fu”d”kZ 2Mh e‚Mfyax dk mi;ksx djrs gq, 
çoklu v/;;u dh vko’;drk dh vksj ladsr djrk gS] 
ftls isVªkseksM l‚¶Vos;j dk mi;ksx djrs gq, fu;r le; 
esa fy;k tk,xkA 

ch,pVh dk mi;ksx djrs gq, eSdsath ghV ¶yks dSfyczs’ku 
vf/kdka’k rsy vUos”k.k m|ksx esa fd;k tkrk gS] ysfdu 
,QvkbZVh ls iSfy;ksVsEijspj ¼Vh,p½ dk mi;ksx djds 
dSfyczs’ku ds fy, gekjk u;k –f”Vdks.k oØ esa lgh 
fQV fn[kk jgk gS] ;g lq>ko nsrk gS fd ,QvkbZVh ,d 
fo’oluh; rjhdk gSA 

f’kYik radu] uandqekj oh-] f’kofç;k ,l-

3-3 ty foKku lewg3-3 ty foKku lewg

3-3-1 tfVy HkwxfHkZd vkSj tyok;q ço.krk ds lkFk ,d 3-3-1 tfVy HkwxfHkZd vkSj tyok;q ço.krk ds lkFk ,d 
igkM+h tyxzg.k {ks= dk Hkwty jlk;u] nf{k.k if’peh igkM+h tyxzg.k {ks= dk Hkwty jlk;u] nf{k.k if’peh 
HkkjrHkkjr

ioZrh; tyxzg.k nqfu;k ds egRoiw.kZ ty lzksrksa esa ls ,d gS vkSj 
oSf’od vkcknh ds ,d cM+s fgLls vkSj ,d lè) tSo fofo/krk dks 
cuk, j[krk gSA ioZrh; tylaHkjksa dh Hkwty ek=k vkSj xq.koÙkk 
lkekU;r% HkwxfHkZd fo’ks”krkvksa vkSj tyok;q ço.krk ij fuHkZj 
djrh gSA gkykafd dbZ unh ?kkfV;ksa ds e/; vkSj fupys bykdksa 
esa Hkwty ds dbZ v/;;u fd, x, gSa] ysfdu igkM+h tyxzg.k 
{ks=ksa] fo’ks”k :i ls m”.kdfVca/kh; tyxzg.k {ks=ksa ij T;knk 
/;ku ugha fn;k x;k gSA ;gka ge çk;}hih; Hkkjr ds if’peh 
?kkV ioZrekyk & Hkokuh unh ?kkVh esa ,d igkM+h tyxzg.k 
{ks= ds Hkwty dh xq.koÙkk vkSj blds fu;a=.k dkjdksa ij ,d 
izdj.k v/;;u dh fjiksVZ djrs gSaA ftls jk”Vªh; ìFoh foKku 
v/;;u dsanz ¼,ulhbZ,l,l½ }kjk xaHkhj {ks= v/;;u ds fy, 
VsLV csM ds :i esa igpkuk x;k gSA fofHkUu HkkSfrd&jklk;fud 
ekinaMksa] foys; lkexzh vkSj Ldsfyax xq.kksa dk vkdyu djus ds 
fy, dqy 88 ikuh ds uewus ekSleh :i ls ,d= fd, x, FksA 
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okys e/; {ks= esa mPp ih,p vkSj iw.kZr% ?kqys gq, Bksl inkFkZ 
¼VhMh,l½ dh mifLFkfr dk irk pyrk gS] tcfd pkjuksdkbV 
okys {ks=ksa esa fuEu eku irk pyrk gSA ikuh ds uewuksa esa çeq[k  
/kuk;u lh,2$> ,eth2$> ,u,$ > ds$ Øe ds gSa vkSj vk;u 
,plhvks3& > lh,y&> ,lvks42& Øe ds gSa lh,y& dh 
lkexzh —f”k@ lek/kku okys {ks=ksa ds djhc uewuksa esa mPp eku 
fn[kkrh gSA ,d lexz ewY;kadu ls irk pyrk gS fd v/;;u 
fd, x, okWVj’ksM esa Hkwty dh gkbMªksdSfeLVªh flfydsV vkSj 
dkcksZusV vi{k; nksuksa ls çHkkfor gksrh gSA. eq[; ?kVd fo’ys”k.k 
vkSj lewgc) inkuqØfer DyLVfjax ls ladsr feyk fd ikuh dh 
xq.koÙkk fHkUurk eq[; :i ls HkwxHkhZ;@ çk—frd çfØ;kvksa ds 
dkj.k gksrh gSA rFkkfi ekuotfur dkjdksa dk —f”k@ lek/kku 
okys {ks= esa Hkh egRoiw.kZ çHkko iM+kA Hkwty ds fy, x.kuk fd, 
x, [kfut fLFkjrk lwpdkadksa ls irk pyrk gS fd 52 izfr’kr 
uewus dkcksZusV [kfutksa ds lkFk vfrlar̀Ir gSa vkSj vDlj foys; 
vf/kHkkj ds dkj.k Ldsfyax çnf’kZr djrs gSaA lar̀fIr lwpdkad 
vkSj [kfut fLFkjrk vkjs[k Hkh bl ckr dk leFkZu djrs gSa 
fd ,Y;qfeuksflfydsV [kfutksa ¼flfydsV vi{k;½ dk vlaxr 
fo?kVu Hkwty ds jlk;u foKku dks çHkkfor djus okyh ,d 
egRoiw.kZ ty&jklk;fud çfØ;k gSA ySaxsfy;j lSpqjs’ku baMsDl 
¼,y,lvkbZ½ vkSj iqdksfj;l Ldsfyax baMsDl ¼ih,lvkbZ½ us uewuksa 
ds fy, dke fd;k] ;g n’kkZrk gS fd cM+h la[;k esa [kqys dq,a vkSj 
cksjosy ds uewus Ldsfyax çòfÙk çnf’kZr djrs gSaA Hkwty dh ty 
xq.koÙkk dks fu/kkZfjr djus okys dkjdksa esa jklk;fud vi{k; 
vkSj ekuotfur xfrfof/k;ka egRoiw.kZ Hkwfedk fuHkkrh gSaA {ks= esa 
Hkwty dh ty&jklk;fud fo’ks”krkvksa dh nh?kZdkfyd fuxjkuh 
ls ‘kq”d vkSj v/kZ&’kq”d {ks=ksa esa xgu :i ls çcaf/kr —f”k {ks=ksa esa 
Hkwty ç.kkfy;ksa dh ty&jklk;fud fo’ks”krkvksa esa lzksr ;ksxnku 
vkSj Hkfo”; dh çòfÙk;ksa dk irk py ldrk gSA 

fp= 3-3-1-1% Åijh Hkokuh unh ?kkVh esa cksjosy uewuksa ds ekulwu 
ls igys vkSj ekulwu ds ckn ds ekSle esa /kuk;uksa vkSj vk;uksa dh 
LFkkfud fHkUurkA

fp= 3-3-1-2 % ¼,½ ekulwu ls igys vkSj ¼ch½ ekulwu ds ckn ds ekSle 
ds fy, VhMh,l ds laca/k esa lar`fIr lwpdkad ds Hkw[kaMA 

https://doi.org/10.1007/s12665-021-09862-6

xk;=h ts- ,-] fofiu Vh- jkt] Jhyk’k ds-] ek;k ds-] oanuk 
,e-] in~eyky Mh-

3-3-2 dsjy ds ehBs ikuh ds lzksr & ty&ekSle foKku 3-3-2 dsjy ds ehBs ikuh ds lzksr & ty&ekSle foKku 
ifj–’;] i;kZoj.kh; [krjs vkSj çca/ku dk;Zuhfr;kaifj–’;] i;kZoj.kh; [krjs vkSj çca/ku dk;Zuhfr;ka

nf{k.k if’pe Hkkjr esa dsjy jkT; esa yxHkx 3000 fe-eh- 
dh okf”kZd vkSlr o”kkZ gksrh gSA gkykafd] iwjs o”kZ leqnk; 
dks fuckZ/k ehBs ikuh dh vkiwfrZ çnku djuk jkT; esa ty 
çca/kdksa ds fy, ,d cM+h pqukSrh gS D;ksafd mPp tula[;k 
?kuRo] unh ds tyxzg.k esa ekuo gLr{ksi esa o`f)] tyok;q 
ifjorZu ds dkj.k i;kZoj.kh; çHkko vkfn lfgr dbZ dkjd 
gSaA vc ;g vf/kd ls vf/kd Li”V gks x;k gS fd o”kkZ 
dh ç—fr vkSj ;ksxnku] fo’ks”k :i ls bldk iSVuZ] fiNys 
dqN o”kksaZ esa rsth ls cny jgk gS] ckfj’k ds ekSle esa 
ck<+ vkSj HkwL[kyu dh ?kVukvksa esa o`f) vkSj ‘kq”d ¼xehZ½ 
ds ekSle esa ikuh dh deh gqbZ gSA gkykafd bl rjg dh 
?kVuk,a iwoZ&mnkjhdj.k vof/k ¼1991 ls igys½ esa U;wure 
Fkha] mudh iqujko`fÙk vkSj çHkko mnkjhdj.k ds ckn ¼1991 
ds ckn½ dh vof/k esa c<+ jgs gSa & ,d ,slh vof/k ftlesa 
{ks= esa rsth ls ‘kgjhdj.k vkSj vkfFkZd fodkl ds dkj.k 
xaHkhj i;kZoj.kh; fxjkoV ns[kh xbZA jkT; esa unh ukius 
okys LVs’kuksa ds fjd‚MZ ds vuqlkj] çeq[k ufn;ksa ds fupys 
bykdksa esa Hkh uks&¶yks@yks ¶yks okys fnuksa dh la[;k c<+ 
jgh gSA jkT; ds dbZ fgLlksa esa vckf/kr Hkwty nksgu@iafiax 
ds çfrdwy çHkko c<+ jgs gSa] D;ksafd ;g xfrfof/k tyHk`r 
ç.kkfy;ksa dh lqjf{kr mit vkSj çk—frd iquHkZj.k {kerk 
dks /;ku esa j[ks fcuk dh tk jgh gSA  mnkjhdj.k ls igys 
vkSj ckn dh vof/k esa jkT; ds rsth ls cnyrs ty ifj–’; 
dh xgu tkap dh vko’;drk gS] fo’ks”k :i ls blds fudV 
lrgh LFkyh; okrkoj.k dh lajpuk vkSj dk;ksaZ ds laca/k 
esa] ftls egRoiw.kZ {ks= dgk tkrk gSA ;g fuf’pr gS fd 
egRoiw.kZ {ks= esa ruko dk lrgh vkSj mi lrgh lzksrksa esa 
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ehBs ikuh ds lalk/kuksa dh xq.koÙkk] ek=k vkSj miyC/krk 
ij lh/kk çHkko iM+sxk] ftls jkT; ds ty lzksr ds laj{k.k 
vkSj çca/ku ds fy, dk;Zuhfr cukus ds fy, i;kZIr :i ls 
lacksf/kr djus dh vko’;drk gSA

fp= 3-3-2-1% okeuiqje unh ds tuojh ls ebZ ds eghuksa ds nkSjku 
nSfud çokg dh le; J`a[kyk gky ds n’kd ds nkSjku de çokg okys 
fnuksa dh c<+rh la[;k dks n’kkZrh gSA

fp= 3-3-2-2 % ¼,½ okeuiqje unh dh MkmuLVªhe ¼uhps dh vksj½ 
igqap esa ekStwnk psd cka/k ehBs ikuh vkSj [kkjs ikuh ds chp ck/kk ds 
:i esa dk;Z djrk gS vkSj ¼ch½ ehBs ikuh&[kkjs ikuh feJ.k {ks= dh 
;kstukc) vkSj blds dkj.k psd MSe esa gksus okys ifjorZuA

fp= 3-3-2-3 % mPp ‘kfDr okys xsV iaiksa dk mi;ksx djds cgqr  
vf/kd ck<+ ds eSnku esa jsr [kuu ds dkj.k [kkjk ikuh vanj vk tkuk 
& eqoÙkqiq>k unh ds cgko {ks= ls ,d ekeyk

Lis’ky ifCyds’ku] ft;ksy‚ftdy lkslkbVh v‚Q bafM;k] 
uacj 10] 2021-

Jhyk’k ds-] v#yckykth ih-] ek;k ds-] in~eyky Mh-

3-3-3 Hkokuh unh] nf{k.k if’peh Hkkjr ds çeq[k rRo 3-3-3 Hkokuh unh] nf{k.k if’peh Hkkjr ds çeq[k rRo 
jlk;u & vi{k; çfØ;k,a vkSj foys; ifjogujlk;u & vi{k; çfØ;k,a vkSj foys; ifjogu

ufn;ka LFkyh; okrkoj.k ls egklkxjh; {ks= rd 
Hkw&jklk;fud ladsrksa dk çk—frd ekxZ gSaA gkykafd] 
m”.kdfVca/kh; vkSj miks”.kdfVca/kh; {ks=ksa esa dke djus 
okyh ;g thou&fuokZg ç.kkyh ‘kgjhdj.k] vkS|ksfxdhdj.k 
vkSj vU; ekuoh; gLr{ksiksa dh çfrdwyrkvksa ds çfr  
vf/kd laosnu’khy gSA NksVh ufn;ksa ds ekeys esa leL;k 
xaHkhj gS tks izfrdwyrkvksa ds çfr vf/kd çfrfØ;k’khy 
gSaA dsjy dh iwoZ dh vksj cgus okyh egRoiw.kZ ufn;ksa 
esa ls ,d] Hkokuh unh tks fofHkUu HkwxfHkZd vkSj tyok;q 
ço.krkvksa ds ek/;e ls fudyrh gS] muds çeq[k vk;u 
jlk;u foKku vkSj foys; ifjogu dks lacksf/kr djus ds 
fy, ,d v/;;u fd;k x;k gSA unh ds fofHkUu fgLlksa 
esa Hkokuh unh dk gkbMªksdsfedy ¼tyjlk;u½ MsVk QhYM 
odZ] lSaifyax vkSj bu&lhVw vkSj ç;ksx’kkyk fo’ys”k.k 
ls çkIr fd;k x;k FkkA unh ty jlk;u foKku vkSj 
nh?kZdkfyd fuoZgu fo’ks”krkvksa esa ifjorZu ds ihNs dkj.k 
ra= esa vuqikr&vLFkk;h ifjorZuksa dks le>us ds fy,] rhu 
xsftax LVs’kuksa ¼usYyhFkqjkbZ] FksaxqejkgkMk vkSj loaniqj½ ls 
MsVk Hkkjr ds lrgh ty e‚Mîwy & MCY;wvkjvkbZ,l ¼ty 
lalk/ku lwpuk ç.kkyh½ ds ek/;e ls dsanzh; ty vk;ksx 
¼lhMCY;wlh½ ls çkIr fd;k x;k gSA unh ?kkVh ds iwohZ 
Hkkx v/kZ&’kq”d@’kq”d tyok;q dk vuqHko fd;k tkrk gS] 
ftlesa vfuok;Z :i ls iwoksZÙkj ekulwu dh o”kkZ gksrh gS] 
ysfdu unh ?kkVh ds if’peh vf/kdka’k Hkkx esa ,d çeq[k 
nf{k.k&if’pe ekulwu ds lkFk vknZz tyok;q dk vuqHko 
gksrk gSA unh ds çeq[k vk;u jlk;u foKku ds fu;a=.k 
dkjd dk v/;;u fxCl ds e‚My dk mi;ksx djds fd;k 
x;k Fkk vkSj ;g bafxr djrk gS fd unh ds ikuh dk 
jlk;u eq[; :i ls vo{ksi.k ds ctk; flfydsV vi{k; 
}kjk fu;af=r gksrk gSA Hkokuh unh ds unh ty jlk;u 
esa lh,] ,u, vkSj ,plhvks3 dk çHkqRo gSA gkbMªksdsfedy 
¼ty jlk;u½ fo’ys”k.k ls irk pyrk gS fd ikuh ds  
vf/kdka’k uewus lh,&,plhvks

3
 çdkj ds gSaA Hkokuh unh dk 

d.k Hkkj@fo?kfVr Hkkj vuqikr dsjy dh if’pe dh vksj 
cgus okyh ufn;ksa dh rqyuk esa cgqr de gS tks HkkSfrd 
vi{k; ij jklk;fud vi{k; vkSj ok”ihdj.k ds çHkqRo dks 
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a xgjk çHkko iM+ ldrk gSA tyok;q ifjorZu dh rhozrk 

ds ckjs esa c<+rh fparkvksa ds lkFk] ty lalk/kuksa ds çHkkoh 
çca/ku ds fy,] fo’ks”k :i ls] o”kkZ esa fpfàr LFkkfud 
ifjorZu’khyrk okys {ks=ksa esa] fofHkUu LFkkfud iSekus ij o”kkZ 
dh ç—fr vkSj ifjorZu’khyrk vkSj blds cnyrs iSVuZ dks 
le>uk vko’;d gSA o”kkZ ds iSVuZ esa LFkkfud ifjorZu dk 
vkdyu djus ds fy, ¼ekfld] ekSleh vkSj okf”kZd o”kkZ 
esa #>ku] fcuk ckfj’k okys@ckfj’k okys fnuksa dh la[;k] 
fcuk ckfj’k okys@ckfj’k okys fnuksa ls dqy o”kkZ] yacs le; 
rd fcuk ckfj’k okyh@ckfj’k okyh vof/k] de ls e/;e 
o”kkZ vkSj mPp rhozrk okyh nSfud o”kkZ dh ?kVuk,a] vkSj 
o”kkZ _rq½ ,d m”.kdfVca/kh; ekulwu cgqy jkT; dsjy ds 
Ng unh ?kkfV;ksa esa] 28&o”kZ ¼1991& 2018½ o”kkZ ds MsVk dk 
mi;ksx djrs gq, ,d v/;;u fd;k x;k gSA blds vykok] 
unh ?kkfV;ksa ds ty foKku ¼/kkjk çokg] Hkwty Lrj vkSj 
ok”ihdj.k ds lanHkZ esa½ ij o”kkZ vkSj bldh fo’ks”krkvksa esa 
ifjorZu ds çHkko dk fo’ys”k.k fd;k x;kA lkekU; rkSj ij 
ifj.kke fiNys nks n’kdksa ds nkSjku dsjy {ks= esa ekulwuh 
o”kkZ ds detksj gksus dks n’kkZrs gSaA okf”kZd vkSj ekulwu ds 
ekSle esa o”kkZ esa deh dh ço`fÙk ns[kh xbZ] tcfd ekulwu ls 
igys ds ekSle esa c<+rh ço`fÙk ns[kh xbZA twu vkSj tqykbZ 
ds eghuksa esa o”kkZ esa mYys[kuh; deh dh ço`fÙk ns[kh xbZ] 
mlds ckn vxLr vkSj flracj ds eghus esa ekewyh o`f) gqbZA 
lky 1991& 2018 ds nkSjku o”kkZ dh ço`fÙk;ksa dk ifjek.k 
yach vof/k ds #>kuksa dh rqyuk esa dkQh vf/kd ik;k x;k] 
tks gky ds n’kdksa ds nkSjku o”kkZ iSVuZ esa Rofjr ifjorZu 
dk ladsr nsrk gSA o”kkZ dh fo’ks”krkvksa ds fo’ys”k.k ls ladsr 
feyrk gS fd iwjs dsjy esa ekulwuh lw[kk vf/kd çcy gksrk 
tk jgk gSA ;g okf”kZd o”kkZ vkSj ekulwu dh o”kkZ ds ekeys 
esa ckfj’k okys fnuksa dh dqy la[;k esa ?kVrh ço`fÙk] yacs 
le; rd ckfj’k okys fnuksa vkSj ckfj’k okys fnuksa ls dqy 
o”kkZ vkSj fcuk ckfj’k okys fnuksa dh dqy la[;k esa c<+rh 
ço`fÙk] yacs le; rd fcuk ckfj’k okys ekSle vkSj fcuk 
ckfj’k okys fnuksa ls dqy o”kkZ ls Li”V gksrk gSA e/;e vkSj 
Hkkjh o”kkZ dh ?kVukvksa ls dqy o”kkZ esa deh dh ço`fÙk fn[kkbZ 
nh] tcfd de o”kkZ dh ?kVukvksa ls o”kkZ v/;;u fd, 
x, ?kkfV;ksa esa c<+rh ço`fÙk fn[kkbZ nhA ekSleh lwpdkad 
¼,lvkbZ½ esa ?kVrs izo`fÙk ls irk pyrk gS fd fiNys dqN 
o”kksaZ esa o”kkZ forj.k vf/kd lefer gks xbZ gSA o”kkZ ij 
HkkSxksfyd fo’ks”krkvksa dk fu;a=.k Li”V FkkA ekfld] ekSleh 
vkSj okf”kZd o”kkZ esa fxjkoV dk izo`fÙk rjkbZ {ks=ksa esa vf/kd 

n’kkZrk gSA

fp= 3-3-3-1% xsftax LVs’kuksa esa ty jlk;u dks n’kkZus okyk ikbij 
vkjs[kA

fp= 3-3-3-2% usYyhFkqjkbZ] FksaxqejkgkM+k vkSj lkoaniqj xsftax LVs’kuksa ij 
Hkokuh unh dk fxCl Iy‚VA

;g dk;Z dksphu foKku ,oa çkS|ksfxdh fo’ofo|ky; ds 
çks- ds- lktu ds lg;ksx ls fd;k x;kA

fo’ks”k izdk’ku] ft;ksy‚ftdy lkslkbVh v‚Q bafM;k] uacj 
10] 2021-

fofiu Vh- jkt] xk;=h ts- ,-] oanuk ,e-] Jhyk’k ds-] 
in~eyky Mh-

3-3-4 if’peh ?kkV] Hkkjr ds m”.kdfVca/kh; ekulwu&çHkqRo 3-3-4 if’peh ?kkV] Hkkjr ds m”.kdfVca/kh; ekulwu&çHkqRo 
okys {ks= esa o”kkZ dh LFkkfud&vLFkk;h ifjorZu’khyrk vkSj okys {ks= esa o”kkZ dh LFkkfud&vLFkk;h ifjorZu’khyrk vkSj 
ty foKku O;oLFkk ij bldk çHkkoty foKku O;oLFkk ij bldk çHkko 

o”kkZ vf/kdka’k gkbMªksy‚ftdy çfØ;kvksa dk ,d vfuok;Z 
?kVd gS vkSj blds LFkkfud forj.k vkSj cnyrh fo’ks”krkvksa 
dk —f”k] ikfjfLFkfrd ra= vkSj ty lalk/ku çca/ku ij 
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çeq[k ik;k x;k] blds ckn leqnz ls nwj vkSj igkM+h eSnku 
dk LFkku jgkA o”kkZ dh fo’ks”krkvksa esa ifjorZu dk çHkko 
v/;;u dh xbZ unh ?kkfV;ksa dh ty foKku O;oLFkk ij 
Li”V FkkA ekSleh vkSj nSfud nksuksa le; ds iSekus ij /kkjk 
çokg esa fxjkoV vkSj Hkwty Lrj esa fxjkoV v/;;u dh xbZ 
unh ?kkfV;ksa ds ty foKku ij cnyrs o”kkZ iSVuZ ds çHkko 
dks n’kkZrh gSA v/;;u dsjy jkT; esa ty çca/ku] vuqdwyh 
Qly iSVuZ vkSj tyk’k; lapkyu ds fy, ,d la’kksf/kr 
;kstuk dh ekax dh tkrh gSA 

fp= 3-3-4-1% dsjy esa fofHkUu unh ?kkfV;ksa ds çokg] ekSleh o”kkZ] 
‘kq”d ekSle vkSj ekSleh lwpdkad esa ifjorZu ¼vkjch01&dYykMk] 
vkjch02&iEik] vkjch03&isfj;kj] vkjch04&Hkjriq>k] 
vkjch05&pkfy;kj vkSj vkjch06&oyiêueA 

https://doi.org/10.1016/j.ejrh.2021.100861

esfju efj;e ekR;w] Jhyk’k ds-] fedh ekR;w] v#yckykth 
ih-] in~eyky Mh-

3-3-5 if’peh ?kkV dh HkkSxksfyd fLFkfr ds lkFk ueh 3-3-5 if’peh ?kkV dh HkkSxksfyd fLFkfr ds lkFk ueh 
iqupZØ.k vkSj ok”ihdj.k çfØ;k,aiqupZØ.k vkSj ok”ihdj.k çfØ;k,a

orZeku v/;;u dk mís’; isfj;kj unh csflu ¼ihvkjch½ vkSj 
,d rVh; ¼Vhvkjoh½ LVs’ku ¼fp= 3-3-5-1½ ds fofHkUu ÅapkbZ 
ij fLFkr dbZ LVs’kuksa ds lkFk o”kkZ leLFkkfud lajpuk dh 
fHkUurk ij le> esa lq/kkj djuk gSA ihvkjch esa ÅapkbZ ds 
lkFk δ18vks fHkUurk ls gkbZySaM LVs’ku ij vpkud vkbZ deh 
vkSj tyk’k;ksa vkSj >hyksa ls okf”ir LFkkuh; ueh dh vkiwfrZ 
ds dkj.k ,d Nn~e&ÅapkbZ çHkko ds ckjs esa irk fd;kA cSd 
VªStsDVjh dk mi;ksx djds vuqekfur iquuZohuhdj.k o”kkZ ds 
;ksxnku us flracj esa feMySaM LVs’ku ij LFkkuh; :i ls 
iquuZohuhdj.k o”kkZ ds vf/kdre 8-5 izfr’kr dk lq>ko fn;k 

fp= 3-3-4-2 % dsjy ds Hkwty Lrj vkSj ok”ihdj.k esa ço`fÙk;ksa dh 
LFkkfud fHkUurkA 

fp= 3-3-5-1% ¼,½ if’peh ?kkV ioZr J`a[kyk esa v/;;u {ks=] ¼ch½ 
fMftVy ,fyos’ku e‚My ¼MhbZ,e½ vkSj uewuk LVs’kuksa dk LFkkuA

¼fp= 3-3-5-2½A gkykafd bl –f”Vdks.k ls gkbySaM LVs’ku esa 
ueh iqupZØ.k ds dksbZ ladsr ugha fn[kk, x,] lrgh ty 
¼tyk’k; vkSj >hy½ ,ylh&vfrfjDr ¼ykbu&okrkuqdwfyr 



30   ,ulhbZ,l,l okf”kZd izfrosnu 2021&22

vu
qla/

kku
 x

fr
fo
f/k
;k
a vfrfjDr½] vkSj Mh&vfrfjDr ¼MîwVsfj;e vfrfjDr½ o”kkZ 

ds ekuksa ls mPp nj dk lq>ko fn;k cM+s ty fudk;ksa 
ls ok”ihdj.k vkSj LFkkuh; o”kkZ mRiUu djus esa mudh 
Øfed HkwfedkA de o”kkZ vkSj mPp rkieku ds lkFk dsoy 
rVh; LVs’kuksa ds lkFk fn[kkbZ nsus okys lkaf[;dh; :i ls  
egRoiw.kZ ek=k ds çHkko ls ladsr feyrk gS fd ?kkV {ks= 
¼feMySaM vkSj gkbySaM½ ds lkFk o”kkZ gok dh ueh ds HkkSxksfyd 
mRFkku vkSj LFkkuh; :i ls iquuZohuhdj.k ueh ls ;ksxnku 
}kjk egRoiw.kZ :i ls fu;af=r gksrh gSA ;g vkxs δ18vks ds 
egRoiw.kZ lglaca/k }kjk vjc lkxj ds lkFk {ks=h; laoguh 
çfØ;kvksa ds lkFk feMySaM LVs’ku rd lefFkZr gS vkSj gkbySaM 
dh vksj vkSj de gks tkrk gSA v/;;u eas if’peh ?kkVksa 
esa ueh çfrfØ;k ra= vkSj {ks= ij leLFkkfud gLrk{kjksa@
vkblksVksfid flXusplZ dks fu;af=r djus okys dkjdksa ij 
,d egRoiw.kZ tkudkjh Hkh çnku dh xbZA

fp= 3-3-5-2 % uewuk LVs’kuksa rd igqapus okys 168 ?kaVs ds ç{ksioØ ds lkFk 
fofHkUu ¼500] 1000 vkSj 1500 ehVj ,th,y½ Lrjksa ij ueh dks xzg.k djuk 
¼∆q = +/kukRed½ LFkku ¼ljU;k ,V vy-] 2021½A 

;g dk;Z furs’k flUgk] lsaVj Q‚j DykbesV fQftDl] 
baLVhVîwV Q‚j csfld lkbal] cqlku] dksfj;k x.kjkT; vkSj 
lq/khj dqekj] us’kuy baLVhVîwV v‚Q gkbMªksy‚th] ty 
lalk/ku ea=ky;] #M+dh ds lg;ksx ls fd;k x;k FkkA 
https://doi.org/10.1016/j.atmosres.2021.105863

‘kjU;k ih-] —”.kdqekj ,-] vuwi —”.ku ds-

3-3-6 Hkwty ty&jlk;u ij ck<+ dk çHkko3-3-6 Hkwty ty&jlk;u ij ck<+ dk çHkko

pwafd isfj;kj unh csflu ¼ihvkjch½ dbZ tyk’k;ksa vkSj  
cka/kksa ls laiUu gS] blfy, ?kkVh dh tyok;q esa ifjorZu ds 
çHkko dks ns[kk x;k gS vkSj ck<+ ¼2018 vkSj 2019½ lfgr 

dbZ rjg ls ifjyf{kr gksrk gSA ?kkVh esa lrgh vkSj Hkwty 
lalk/kuksa ds xq.kkRed igyqvksa ls irk pyk gS fd ck<+ ls 
lrgh ty ¼,lMCY;w½ lalk/kuksa dks dkQh çHkkfor fd;k 
x;k gS tcfd Hkwty ¼thMCY;w½ T;knk çHkkfor ugha gqvk 
gSA ihvkjch ds thMCY;w lalk/kuksa dh rjkbZ esa ck<+ ds 
çHkko ds ifj.kkeksa ls irk pyk gS fd ekinaM tSls ih,p] 
VhMh,l] bZlh] Vh,p] ,u,p

3
 &] ,uvks

2
 &] ,plhvks

3
 &] 

,lvks
4
 2&] lhvkbZvks

4
 4&] ,eth2$ vkSj ds$ ck<+ ls iwoZ vof/k 

dh rqyuk esa ck<+ ds le; esa deh vkbZ gSA nwljh vksj] 
lh,2$] ,u,$] vkSj lhvkbZ&] ck<+ ds le; esa eSysiu ekuksa 
esa o`f) gqbZ FkhA ih,p] VhMh,l] bZlh] eSykiu] ,u,p

3
&] 

,plhvks
3
 &] ,lvks

4
 2&] ,lvkbZvks

4
 4&] ,eth 2$] ,u,$] 

vkSj ds$ ds eku ck<+ vof/k dh rqyuk esa ck<+ ds ckn dh 
vof/k esa FkksM+s c<+ x, FksA ck<+ iwoZ ekuksa dh rqyuk esa] 
ck<+ ds ckn dh vof/k esa eSykiu] ,u,p

3
 &] ,lvks

4
 2&] 

,u,$] vkSj ds$ FkksM+k c<+ x;k FkkA  ;g Hkh ns[kk x;k fd 
ih,p] VhMh,l] bZlh] Vh,p] ,uvks

2
 &] lh,y&] ,plhvks

3
&] 

,lvkbZvks
4
4&] ihvks

4
3&] lh,2$] ,eth2$] vkSj bZ- dksykbZ dk 

eku ck<+ ds ckn dh vof/k dh rqyuk esa ck<+ iwoZ vof/k 
esa vf/kd FkkA ¼fp= 3-3-6-1½ ¼MhvkbZvks-vksvkjth@10-
1007@,l11356&021&17596&ok; esa foLrkj ls ppkZ dh 
xbZ gS½A ikbij Iy‚V ck<+ iwoZ esa lh,&,eth&,plhvks

3 

çdkj ds çHkqRo vkSj ck<+ vkSj ck<+ ds ckn dh vof/k esa 
lh,&,eth&,plhvks

3
 çdkj ds feJ.k dks bafxr djrk 

gSA ;w,l,l,y Iy‚V eas n’kkZ;k x;k fd 92&96 izfr’kr 
uewuksa dks de yo.krk vkSj de lksfM;e tksf[ke ds :i esa 
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gkykafd ck<+ ds ldkjkRed vkSj udkjkRed çHkko iM+s gSa] 
;g Li”V gS fd vkjih,ych esa Hkwty dh xq.koÙkk xaHkhj 
:i ls çHkkfor ugha gqbZ gS] ysfdu ck<+ vkSj ck<+ ds ckn 
dh vof/k ds nkSjku os vuqes; lhek rd de gks x, gSaA

https://www.doi.org/10.1007/s11356-021-17596-y

—”.kdqekj ,-] thuq tksl] dkfyjkt ,l-] vkfnR;k ,l- ds-] 
vuwi —”.ku ds-

3-3-7 dsjy dh m”.kdfVca/kh; ehBs ikuh dh >hyksa dk ty 3-3-7 dsjy dh m”.kdfVca/kh; ehBs ikuh dh >hyksa dk ty 
xq.koÙkk ewY;kaduxq.koÙkk ewY;kadu

unh ç.kkfy;ksa ij çR;{k ekuotfur vkSj tyok;q ifjorZu 
ds çHkko ds vykok] >hysa vkSj vknZzHkwfe Hkh oSf’od  
i;kZoj.kh; ifjorZuksa vkSj ekuoh; gLr{ksiksa ds [krjs esa gSaA 
blfy,] bu ç.kkfy;ksa ij gekjh le> dks etcwr djus 
ds fy, dqN egRoiw.kZ >hyksa esa ikuh dh xq.koÙkk vkSj 
muds çHkkodkjh dkjdksa ij vk/kkjHkwr MsVk dk v/;;u 
fd;k x;kA bl v/;;u ds fy,] dqy 60 lrgh ikuh 
ds uewus] rhu >hyksa esa ls çR;sd ds 20 uewus osYy;kuh] 
lLFkedksVk vkSj iqdksV >hyksa ls ,d= fd, x, Fks ¼fp= 
3-3-7-1½A fo’ys”k.k ds ifj.kkeksa dh rqyuk fo’o LokLF; 

fp= 3-3-6-1% ck<+ iwoZ] ck<+ vkSj ck<+ ds ckn dh vof/k ds nkSjku 
fofHkUu ty jlk;u ¼gkbMªksdsfedy½ ekinaMksa dh rqyukRed fHkUurk

uksV fd;k x;k gS( gkykafd] 4&11 izfr’kr uewuksa dks mPp 
yo.krk ysfdu de lksfM;e tksf[ke ds :i esa tkuk tkrk 
gSA foyd‚Dl vkjs[k bafxr djrk gS fd] v/;;u vof/k 
ds nkSjku Hkwty dk 88&96 izfr’kr flapkbZ ds fy, mPp 
mi;qDrrk ds :i esa ik;k x;k FkkA MCY;wD;wvkbZ e‚My ds 
vk/kkj ij] v/;;u fd, x, 26 uewuksa esa ls] 69 izfr’kr 
dqvksa esa ck<+ ds ckn ikuh dh xq.koÙkk esa lq/kkj fn[kkbZ 
fn;k( bl chp] ck<+ esa 19 izfr’kr dq,a ds ikuh ds uewus 
ck<+ iwoZ le; dh rqyuk esa de xq.koÙkk ns[kh xbZ vkSj 12 
izfr’kr uewus ck<+ ds nkSjku vifjofrZr jgs ¼fp= 3-3-6-2½A 

fp= 3-3-6-2 % ck<+ iwoZ] ck<+ vkSj ck<+ ds ckn dh vof/k ds fy, ty 
xq.koÙkk lwpdkad dh LFkkfud&vLFkk;h ifjorZu’khyrkA fp= 3-3-7-1% v/;;u {ks= dk LFkku ekufp=A
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a laxBu ¼MCY;w,pvks½ ¼2017½ vkSj Hkkjrh; ekud C;wjks 

¼chvkbZ,l½ ¼2012½ }kjk vuq’kaflr vf/kdre vuqes; lhek 
ekuksa ds lkFk dh xbZ FkhA vf/kdka’k ?kVd ekinaMksa dh 
okf”kZd lkanzrk esa o`f) dh ço`fÙk fn[kkbZ nhA lLFkedksêk 
¼vFkkZr VhMh,l > 500 feyhxzke@yhVj½ vkSj osYyk;uh 
>hyksa ¼vFkkZr VhMh,l > 500 feyhxzke@yhVj½ ds VhMh,l 
eku ehBs ikuh ds ikfjfLFkfrd ra= ds v’kkar vkSj lanw”k.k 
ifj–’; dks n’kkZrs gSaA osYy;kuh >hy esa çkFkfed iks”kd 
rRoksa tSls ,uvks

3
& ¼vFkkZr 4 feyhxzke@yhVj ls vf/kd½ 

vkSj ihvks
4
3& ¼vFkkZr 3 feyhxzke@yhVj ls vf/kd½ dh 

c<+h gqbZ lkanzrk iks”kd rRoksa ds lao/kZu] nksuksa ekuotfur 
çHkkoksa vkSj fcanq vkSj xSj fcanq lzksrksa ls viokg dks n’kkZrh 
gSA ikbij fVªfyfu;j Mk;xzke ¼fp= 3-3-7-2½ ij vk/kkfjr 
iqdksV >hy ds fy, ns[kh xbZ ty&jklk;fud çtkfr;ka 
,u,,plhvks

3
] lLFkedksêk >hy ds fy, lh, vkSj ,eth 

ds v/khuLFkksa ds lkFk ,u,lh,y vkSj osYy;kuh >hy ds 
fy, ,lvks

4
2& ds v/khuLFkksa ds lkFk ,u,,plhvks

3
 FkhaA 

ty xq.koÙkk lwpdkad ¼MCY;wD;wvkbZ½ ty jlk;u lrg 
esa dbZ çeq[k ekinaMksa ¼ih,p] bZlh] VhMh,l] ,plhvks

3
&] 

lh,y&] ,lvks
4
2&] ,uvks

3
&] lh,2$] ,eth2$] ,u,$] ds$½ ds  

vk/kkj ij çk—frd vkSj ekuotfur xfrfof/k;ksa ds çHkko 
dk ewY;kadu djus ds fy, x.kuk dh xbZ FkhA MCY;wD;wvkbZ 
ds vuqlkj] rhu >hyksa esa ns[ks x, jklk;fud ?kVdksa ds 
vk/kkj ij vf/kdka’k uewus ^vPNh^ Js.kh esa vk jgs Fks] 
ysfdu okLrfod fo?u cSDVhfj;ksy‚ftdy lanw”k.k ds dkj.k 
ekStwn FkkA ;g ns[kk x;k fd osYy;kuh ¼140 ,eih,u@
fe-yh-½] lLFkkedksêk ¼260 ,eih,u@fe-yh-½ vkSj iqdksV 
¼90 ,eih,u@fe-yh-½ ds >hy ds ikuh esa d‚yhQ‚eZ dh 
la[;k esa o`f) gqbZ Fkh] tks MCY;w,pvks ¼2017½ vkSj chvkbZ,l 
¼2012½ is;ty fn’kkfunsZ’kksa ds vuqlkj ihus dh t:jrksa ds 
fy, ‘kwU; gksuk pkfg,A rhuksa >hyksa esa c<+h gqbZ ekbØksfc;y 

vkcknh >hy ds tyxzg.k {ks=ksa esa vLokLF;dj vH;klksaa dk 
ladsr nsrh gSA blfy,] dsjy ds rkts ty lalk/kuksa dh 
ty xq.koÙkk esa lq/kkj ds fy, LFkk;h çca/ku mik; fd, 
tkus pkfg,A

;g dk;Z dsjy fo’ofo|ky; ds HkkSfrdh foHkkx ds /kU;k 
rqylh/kju ds lg;ksx ls fd;k x;k

https://doi.org/10.1016/j.enmm.2021.100588

jsorh nkl] —”.kdqekj ,] jrh’k dqekj ,e-

3-3-8 tSo&Hkw&jklk;fud ctV esa ehFksu mRltZu ds çHkko3-3-8 tSo&Hkw&jklk;fud ctV esa ehFksu mRltZu ds çHkko

xq.kkRed ty fo’ys”k.k vkSj okrkoj.k esa th,pth dh 
lkanzrk dks fofu;fer djus esa mudh Hkwfedk ds fy,  
nf{k.kh MCY;wth esa ehBs ikuh dh >hy ds ikfjfLFkfrd ra= 
ij v/;;u fd;k x;k FkkA nf{k.k Hkkjr esa fr#ouariqje 
‘kgj ds ‘kgjh—r {ks= esa fLFkr osYy;kuh >hy uked 

fp= 3-3-7-2% osYy;kuh] lLFkkedksêk vkSj iqdksV >hyksa esa vk;fud 
lkanzrk dks n’kkZus okyk ikbij fVªfyfu;j vkjs[kA
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m”.kdfVca/kh; vknZzHkwfe ç.kkyh ls ekulwu ls igys] ekulwu 
vkSj ekulwu ds ckn ds ekSle ds nkSjku ehFksu mRltZu 
ds fnu ds iSVuZ dks ekius ij tkap dh xbZ Fkh ¼fp= 3-3-
8-1½A ouLifrd rVorhZ {ks= vkSj xSj&ouLifr fyeusfVd 
{ks= ls ehFksu çokg esa varj vkSj ehFksu ds mRiknu vkSj 
mRltZu dks fu;af=r djus okyh ,MSfQd fo’ks”krkvksa dk 
Hkh v/;;u fd;k x;kA ehFksu mRltZu dks fLFkj d{k 
dk mi;ksx djds ekik x;k Fkk] vkSj xSl ØkseSVksxzkQ dk 
mi;ksx djds fo’ys”k.k fd;k x;k FkkA ouLifrd rVorhZ 
{ks= ls ekulwu ds ekSle esa ntZ dh xbZ ehFksu mRltZu 
igys vkSj ekulwu ds ckn ds ekSle dh rqyuk esa dkQh  
vf/kd Fkk] tks vknZzHkwfe ç.kkyh ls ehFksu mRltZu esa ekSleh 
mrkj&p<+ko dks n’kkZrk gS ¼fp= 3-3-8-2½A leqnzrVh; {ks= 
esa mHkjrh ouLifr ds {ks= esa lh,p4 dk çokg xSj&ouLifr 
{ks= dh rqyuk esa dkQh vf/kd Fkk] tks okrkoj.k esa ehFksu 
ifjogu esa ouLifr ds egRo dks n’kkZrk gSA dqy dkcZfud 
dkcZu vkSj dqy ukbVªkstu tSls ,MSfQd dkjdksa ds lkFk 
lh,p4 çokg dk ldkjkRed lglaca/k n’kkZrk gS ftlus bu 
dkjdksa ds cM+s iSekus ij ehFksu ds mRiknu vkSj mRltZu 
dks fu/kkZfjr fd;k gSA bu ifj.kkeksa eas bl rF; dks js[kkafdr 
fd;k x;k fd lh,p4 mRltZu ds fy, dkcZu ds mRiknu 
dks lqfo/kktud cukdj] xSj&ouLifr {ks=ksa dh rqyuk esa 
>hy ds ouLifr rVh; {ks=ksa] fo’ks”k :i ls mHkjrs ikS/kksa 
ds {ks=ksa dks ehFksu ds lkFk vfrlar`Ir fd;k x;k Fkk] vkSj 
varjdksf’kdh; varjky ds ek/;e ls çlkj }kjk ehFksu 
dks fjyht djus esa Hkh l{ke cuk;k x;k FkkA v/;;u ls 
bl fu”d”kZ ij igqapk tkldrk gS fd ok;qeaMyh; ehFksu 
mRltZu fons’kh çtkfr;ksa ds fodkl ls cny tk,xk vkSj 
LFkkuh;@{ks=h; okrkoj.k esa tyok;q rkieku c<+us dk 
dkj.k cu ldrk gS vkSj fo’o Lrj ij Hkh egRoiw.kZ gks 
ldrk gSA

fp= 3-3-8-1% osYyk;uh >hy ds ouLifrd leqnzrVh; vkSj [kqys 
lhekar {ks= dh rLohjksa ds lkFk ,df=r uewuksa ds LFkkuksa dks n’kkZus 
okyk v/;;u {ks=A

fp= 3-3-8-2% fofHkUu ekSleksa esa ouLifr rVh; vkSj xSj&ouLifr {ks= 
ls ehFksu mRltZu ds fnu ds cnykoA

https://doi.org/10.1089/ees.2021.0121

jsorh nkl] —”.kdqekj-

3-3-9 ,UVªksih ty xq.koÙkk lwpdkad dk mi;ksx djrs gq, 3-3-9 ,UVªksih ty xq.koÙkk lwpdkad dk mi;ksx djrs gq, 
Hkwty xq.koÙkk ewY;kaduHkwty xq.koÙkk ewY;kadu

oSf’od i;kZoj.kh; ifjorZuksa dk vkdyu djus ds fy, 
MCY;wth ds dYynk unh ?kkVh ¼dsvkjch½ esa v/;;u fd;k 
x;kA ehBs ikuh dh deh vkSj lanw”k.k dk v/;;u djus 
ds fy, thMCY;w lalk/kuksa ds ty jlk;u fo’ys”k.k ls 
irk pyrk gS fd ?kkVh ds mPp Hkwfe vkSj e/; Hkwfe 
fgLlksa ls ,d= fd, x, iwjs uewus ihus ds mís’;ksa ds fy, 
okaNuh; Js.kh ls lacaf/kr gSaA ,aVª‚ih okVj DokfyVh baMsDl 
¼bZMCY;wD;wvkbZ½ eku yxHkx 39 izfr’kr uewuksa dks e/;e 
xq.koÙkk okys ikuh ¼jSad& AAA½ ds :i esa bafxr djrk gS 
vkSj 29 izfr’kr mR—”V xq.koÙkk ¼jSad&A½ ds gSa tks iqf”V 
djrs gSa fd çh&ekulwu ds nkSjku Hkwty ihus ds y{; ds 
fy, yxHkx i;kZIr gSA tcfd ekulwu vkSj ekulwu ds 
ckn ds ekSleksa esa] bZMCY;wD;wvkbZ ekuksaa ds dqy uewuksa dk 
90 izfr’kr vkSj 77 izfr’kr mR—”V xq.koÙkk ¼jSad&A½ ds 
:i esa n’kkZ;k x;k ¼fp= 3-3-9-1½A v/;;u {ks= ds rjkbZ 
¼,LVqvkjhu½ {ks=ksa ls çkIr Hkwty ds uewuksa ls irk pyk fd 
çpfyr /kuk;u ,u,$ vkSj lh,2$ gSa] vkSj çpfyr vk;u 
lh,y& ds :i esa gSaA ;g ?kkVh ds fupys bykdksa esa ekuo 
fufeZr gLr{ksi vkSj —f”k i)fr;ksa ds ifj.kkeLo:i gks 
ldrk gSA dsvkjch esa vf/kdka’k [kqys dqvksa ds uewuksa dks 
çh&ekulwu ekSle ds ckn vixzsM fd;k x;k gS] tks ekulwu 
ds ekSle esa o”kkZ ds çHkqRo dks n’kkZrk gSA izeq[k ?kVd 
fo’ys”k.k ¼ihlh,½ us rhu dkjdksa dks fudkyk vkSj çkIr 
ifj.kkeksa ls irk pyrk gS fd lh,y&] VhMh,l] ,u,$ vkSj 
lh,2$ vk;u Hkwty esa e/;e çnw”k.k Hkkj esa ;ksxnku djrs 
gSa ¼fp= 3-3-9-2½A 
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fp= 3-3-9-1% v/;;u {ks= esa Hkwty ds uewuksa dh bZMCY;wD;wvkbZ Js.khA

fp= 3-3-9-2% ¼,½ çh&ekulwu ¼ch½ ekulwu vkSj ¼lh½ ekulwu ds ckn 
ds ekSle ds nkSjku Hkwty uewuksa ds 11 pj ij ihlh,A

https://doi.org/10.1002/tqem.21840

mek eksgu] —”.kdqekj ,-

3-3-10 if’peh ?kkV esa feêh vkSj ryNV dk Hkw&jklk;fud 3-3-10 if’peh ?kkV esa feêh vkSj ryNV dk Hkw&jklk;fud 
fo’ys”k.kfo’ys”k.k

i;kZoj.k esa gksus okys ekuotfur gLr{ksiksa ds laHkkfor 
çHkkoksa dk vkdyu djus ds fy, feêh vkSj ryNV dh 
Hkw&jlk;u lanw”k.k @ çnw”k.k ds nk;js esa fpark dk fo”k; 
gS D;ksafd láknzh dh feêh esa vo’kksf”kr djus dh peRdkjh 
{kerk gS] vkSj o”kkZ ty dks cuk, j[krs gSa vkSj bls fudV 
lrg ds >juksa ds ek/;e ls /kkjkvksa ds fy, mUeq[k djrs 
gSaA MCY;wth ds mPp Hkwfe {ks= mPp mit byk;ph] d‚Qh] 
dksdks vkSj elkyksa ds lcls cM+s mRiknd gSa vkSj blfy, bl 
{ks= esa fofHkUu dhVuk’kdksa] moZjdksa vkSj [kjirokjuk’kdksa 
ds va/kk/kqa/k mi;ksx ds ifj.kkeLo:i feêh dh xq.koÙkk esa 
fxjkoV vkbZ gSA byk;ph ds ckxkuksa esa —f”k jlk;u dk 
foosdghu mi;ksx] feêh esa laHkkfor tgjhys rRoksa ¼ihVhbZ½ 
ds mPp Lrj dks NksM+rk gSA ihvkjch ds mPpHkwfe {ks=ksa ls 
,d= fd, x, feêh ds uewuksa ds ifj.kkeksa ls irk pyk 
fd v/;;u {ks= ihVhbZ ls nwf”kr Fkk] vkSj mudh ns[kh xbZ 
vkSlr lkanzrk ch, > tsMvkj > oh > lhvkj > ,uvkbZ 
> ,lvkj > tsM,u > lh;w Øe esa FkhA Vªsl rRo lanw”k.k 

esa g‚VLi‚V dks le>us ds fy, Hkw&jklk;fud ekufp= 
rS;kj fd, x, FksA ihVhbZ ds lzksrksa dks foHkkftr djus ds 
fy, lglaca/k eSfVªDl vkSj dkjd fo’ys”k.k ykxw fd;k x;k 
FkkA lao/kZu dkjd vkSj Hkw&jklk;fud lap; lwpdkad dk 
fo’ys”k.k djus ij lHkh rRoksa esa ekewyh o`f) dk ladsr fn;k 
x;kA lanw”k.k dkjd 15-41 ls 25-58 rd fHkUu Fkk] tks e`nk 
çnw”k.k ds laca/k esa {ks= esa dkQh ek=k esa lanw”k.k dks n’kkZrk 
gS ¼fp= 3-3-10-1½A çnw”k.k Hkkj lwpdkad ¼ih,yvkbZ½ eku 
0-97 ls 1-99 ds chp Fkk] tks LFkyksa dh çxfr’khy fxjkoV 
dks n’kkZrk gS ¼fp= 3-3-10-1½A mPp Lrj ds lanw”k.k vkSj 
ih,yvkbZ ekuksa dk rkRi;Z gS fd u dsoy HkwxfHkZd lzksr] 
cfYd xgu ekuotfur xfrfof/k;ka Hkh rRo lap; dk irk 
yxkus esa ;ksxnku dj ldrh gSaA ;g dk;Z feêh esa ihVhbZ 
ds lap; ij var–Zf”V çnku djrk gS] tks {ks= esa [ksrh 
fd, tkus okys fofHkUu —f”k mRiknksa dh [kir ds ek/;e 
ls LFkkuh; vkcknh ds fy, ,d cM+k LokLF; tksf[ke iSnk 
djsxkA blds vykok] v/;;u us eq[; dhVuk’kd ds :i esa 
,lsQsV vkSj QsuosyjsV dh mifLFkfr dh igpku dh] tcfd 
lHkh uewuksa esa ,fFk;u vuqifLFkr gSA rnuqlkj] LFkkfud 
fHkUurk vkjs[k rS;kj fd, x, FksA

fp= 3-3-10-1% v/;;u {ks= dh —f”k feêh esa ihVhbZ ds forj.k dks 
n’kkZus okys LFkkfud ifjorZu’khyrk ekufp=A

https://doi.org/10.1002/tqem.21792

https://doi.org/10.1016/j.enmm.2021.100599
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—”.kdqekj ,-] jsorh nkl] vkfnR;k ,l- ds-] vuwi —”.ku 
ds-] xk;=h ,l-] ohuw oh- nso] ‘kSuh jkt vkj-] fo”.kq ek;k 
Vh- ,e-

3-3-11 dYyMk unh] nf{k.kh if’peh ?kkV] Hkkjr ds ryNV 3-3-11 dYyMk unh] nf{k.kh if’peh ?kkV] Hkkjr ds ryNV 
esa çeq[k vkSj Vªsl rRoksa ds Hkw&jklk;fud igyw vkSj lanw”k.k esa çeq[k vkSj Vªsl rRoksa ds Hkw&jklk;fud igyw vkSj lanw”k.k 
ewY;kaduewY;kadu

rRoksa ds LFkyh; tSo&Hkw&jklk;fud pØ.k dk v/;;u djus 
ds fy, dyknk unh ?kkVh ¼dsvkjch½ ls ryNV ds uewuksa dk 
fo’ys”k.k fd;k x;k Fkk vkSj ;g ns[kk x;k Fkk fd dsvkjch 
ds rVh; ryNV eq[; :i ls tsMvkj }kjk çnwf”kr fd;k 
x;k tks izh&ekulwu ekSle esa mPp ekukssa dks çnf’kZr djrs 
gSaA tsMvkj ds v/;;u essa lHkh ekSleksa ds nkSjku tsMvkj vkSj 
lhvkj ds ckn Hkw lap; lwpdkad ¼vkbZthbZvks½ ds vlk/kkj.k 
mPp eku n’kkZ, x,A NksVs iSekus ds m|ksxksa ls vuqipkfjr 
uxjikfydk lhost vkSj dpjs ds fuoZgu ds dkj.k unh 
ds MkmuLVªhe ¼cgko okys½ fgLlksa esa cgqr vf/kd lanw”k.k 
¼lhMhbZth½ fn[kkbZ fn;kA rVh; {ks=ksa esa VhvkbZ] lh, vkSj 
tsMvkj dks NksM+dj] v/;;u ds rhu l=ksa ds nkSjku lHkh 
NksVs rRoksa ds fy, bZ,Qlh eku 10 ls de FkkA xSj&çnwf”kr 
Js.kh dks bafxr djus okys fo’ysf”kr y?kq ¼Vªsl½ rRoksa ds fy, 
ih,yvkbZ eku 0 vkSj 1-001 ds chp fHkUu gSA ;g Hkh ns[kk 
x;k fd vf/kdka’k Hkkjh /kkrqvksa ds chp dksbZ i;kZIr laca/k ugha 
gS] ;g lq>ko nsrk gS fd /kkrq ,d nwljs ls Lora= gSaA cukoV 
fo’ys”k.k ds vk/kkj ij] ;g ns[kk x;k fd ryNV ds uewus 
eq[; :i ls jsr vkSj dhpM+;qDr jsr oxhZdj.k ds varxZr 
vkrs gSa vkSj tsMvkj] tsM,u vkSj lhvkj ds lkFk ,d etcwr 
laca/k feys gSaA

https://doi.org/10.1080/10934529.2022.2053450

mek eksgu] —”.kdqekj ,-

3-3-12 Hkkjrh; xeZ >jus 3-3-12 Hkkjrh; xeZ >jus 

xeZ >jus egk}hih; vkSj iuMqCch tyrkih; iz.kkyh ds 
egRoiw.kZ ?kVd gSa tks ìFoh dh iiM+h esa xehZ vkSj jklk;fud 
vkSj tyh; nzo ifjogu dh ijLij çfØ;kvksa dks ‘kkfey 
djrs gSaA xeZ >jus ls fudyus okys LokHkkfod :i ls xeZ 
ikuh ekuo tkfr ds fy, tkuk tkrk gS vkSj lSdM+ksa o”kksaZ 
ls euksjatd mís’;ksa ds fy, mi;ksx fd;k tk jgk gSA 
;s Hkwrkih; :i ls xeZ ikuh Hkh ,d LoPN] uohdj.kh;  
lalk/ku gS ftls xehZ ds :i esa mi;ksx djus vkSj fctyh 
dk mRiknu djus ds fy, mi;ksx fd;k tk ldrk gSA ns’k 
ds fofHkUu HkkSxksfyd@HkwxfHkZd {ks=ksa esa forfjr cM+h la[;k esa 

g‚V fLçaXl ¼300 ls vf/kd½ ds vfLrRo ij fopkj djus ij 
Hkkjr esa Hkw&rkih; ÅtkZ dh laHkkouk vk’kktud gSA ty 
Hkw&jklk;fud vkSj leLFkkfud –f”Vdks.k ls Hkkjr esa O;kid 
:i ls forfjr xeZ >jus ij ,d O;kid leh{kk dh xbZ gSA 
fiNys dqN n’kdksa esa foLr̀r tkap xeZ >jus vkSj lacaf/kr 
xSlh; pj.kksa ds fy, ,d fo’kky Hkw&jklk;fud MsVkcsl ds 
fodkl esa ifj.kr gqbZA ns’k ds fofHkUu fgLlksa ls xeZ >jus ds 
ikuh ds bu çfrfuf/k MsVklsV dk ewY;kadu ,d Dykfldy 
–f”Vdks.k ds ckn fd;k x;k gS] ftlesa ty oxhZdj.k ‘kkfey 
gSa] tks fofHkUu xeZ >jukas ds lewgksa ds chp egRoiw.kZ ty 
Hkw&jklk;fud fofo/krkvksa dh igpku djrs gSaA   

Hkw&foorZfud lajpuk ds vk/kkj ij] xeZ >jukas dks pkj lewgksa 
esa oxhZ—r fd;k x;k gS % ¼,½ v‚jkstsfud csYV] ¼ch½ xgjs cSBs 
nks”k vkSj ykbuesaV ds {ks=] ¼lh½ xksaMokuk csflu ds fj¶V~l 
vkSj xzScsal vkSj ¼Mh½ Mhi lsfMesaVªh csfluA j‚d&okVj ijLij 
fØ;k esa varj] vkSj iz.kkyh fo’ks”krkvksa tSls fd ty lzksr] 
xehZ lzksr vkSj LFkyk—frd jkgr] ns[ks x, cnykoksa ds dkj.k 
ik, x,A if’peh Hkkjr ds rV ds ikl xeZ >jus esa ,u, 
ds lkis{k mPp lhvkbZ lkexzh gksrh gS] tks n’kkZrk gS fd os 
leqnzh ty ls çHkkfor gSaA mÙkjh {ks= esa xeZ >jus esa mPp 
,plhvks3 vkSj fuEu lh,y gS] ftlls ;g lq>ko feyrk gS 
fd os ,plhvks3&lè) fudV&lrg ds ikuh ds lkFk fefJr 
gks x, gSaA çhdSfEcz;u fØLVyh; dh ifjf/k ls muds mn~Hko 
ds dkj.k] Hkkjr ds e/; vkSj iwohZ Hkkx esa vf/kdka’k xeZ 
>jus  ,u,&lh,y vkSj ,u,&lh,y&,plhvks3 çdkj dh 
de ,lvks4 lkexzh ds lkFk forfjr fd, tkrs gSaA fofHkUu 
Hkw&jklk;fud FkekZehVj tSls flfydk] dSVk;u FkekZehVj vkSj 
flfydk ds&,eth iz.kkyh ds la;kstu dk mi;ksx tyk’k; 
ds rkieku dk vuqeku yxkus ds fy, fd;k x;k Fkk] ftlds 
ifj.kkeLo:i rkieku yxHkx 60&140 fMxzh lsfYl;l FkkA 
lkekU; rkSj ij] Hkkjr ds mÙkjh vkSj iwohZ fgLlksa esa xeZ >jus 
ds fy, tyk’k; dk rkieku nf{k.kh vkSj if’peh egk}hih; 
ekftZu dh rqyuk esa vf/kd gksrk gSA lacaf/kr xSlh; fuoZgu 
ds jlk;u foKku esa ok;qeaMyh; ?kVdksa dk çHkqRo gSA viokn 
fgeky; ds vksjkstsfud csYV ls xeZ >jus gSa tks lhvks2 ls 
lè) gksrs gSa tks laHkor% esVke‚fQZd MhdkcksZus’ku ls çkIr 
gksrs gSaA lHkh lewgksa vkSj milewgksa esa xSlh; fuoZgu esa 3,pbZ 
@ 4,pbZ leLFkkfud vuqikr eq[; :i ls HkwiVy ewy ds 
gLrk{kj j[krk gSA 

fLFkj leLFkkfud gLrk{kj }kjk –<+rk ls lq>ko feyrk gS 
fd ;s tyrkih; ç.kkyh eq[; :i ls LFkkuh; esfVfjd ty 
}kjk fjpktZ fd, tkrs gSaA blds foijhr] FkeZy ty esa ,d 
Li”V /kukRed v‚Dlhtu&leLFkkfud cnyko mÙkj&if’pe 
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fgeky;h {ks= esa mPp FkSysih tyk’k;ksa ds vfLrRo dks bafxr 
djrk gSA dqN >juksa dks NksM+dj] ikbiykbu ds vanj esfVfjd 
ds ikuh ds yacs lapyu le; ¼50 o”kZ ls vf/kd½ dks FkeZy 
ikuh esa de fVªfV;e ekuksa }kjk n’kkZ;k x;k gSA  

https://doi.org/10.1016/j.earscirev.2021.103890

çlsuthr nkl] ek;k ds-] in~eyky Mh-

3-3-13 fiNys 30 ds, ds nkSjku caxky dh [kkM+h ds ryNV ls 3-3-13 fiNys 30 ds, ds nkSjku caxky dh [kkM+h ds ryNV ls 
isfy;ksDykbesfVd vkSj isfy;ksvksf’k;uxzkfQd fjd‚MZisfy;ksDykbesfVd vkSj isfy;ksvksf’k;uxzkfQd fjd‚MZ

caxky dh [kkM+h ¼chvksch½ mÙkj&iwohZ fgan egklkxj esa fLFkr 
,d v/kZ&layXu ?kkVh gS tks Hkkjrh; ekulwu rhozrk ds  
vk/kkj ij eq[; :i ls fgeky; vkSj çk;}hih; ufn;ksa ls 
Hkkjh unh ryNV buiqV çkIr djrk gSA mÙkjh fgan egklkxj 
esa ekulwuh /kkjkvksa ds ekSleh mRØe.k ls Hkkjrh; ekulwu 
gksrk gS tks baVjVª‚fidy dUotsaZl t+ksu ¼vkbZVhlhtsM½ ds 
ik’oZ çokl ds ,d dk;Z ds :i esa fHkUu gksrk gS] tks 
cnys esa Hkkjrh; xzh”edkyhu ekulwu ¼vkbZ,l,e½ vkSj 
iwoksZÙkj ekulwu ¼,ubZ,e½ chvksch nksuksa dh vksj tkrk gSA 
bl rjg ds ,d xfr’khy {ks= gksus ds ckotwn] chvksch ds 
fy, lgk;d vkSj leqnz laca/kh MsVk ‘kk;n gh dHkh fiNyh 
‘krkCnh ls vkxs tkrk gS] ftlus fo’ks”k :i ls fiNys 30 
ds, ds ckn ls isfy;ksDykbesV vkSj iSfy;ksfl;ksxzkQh foKku 
ds vius nh?kZdkfyd iqufuZekZ.k dks etcwr fd;k] D;ksafd 
blesa lcls gky ds fgeun vof/k ‘kkfey gSA ;kuh] n 
ykLV Xysf’k;y eSfDlek ¼,yth,e % yxHkx 19&23ds,½A  
blds vykok] fiNys 30 ds, esa dbZ vU; fo’o Lrj ij 
igpku dh xbZ BaMh tyok;q ?kVuk,a tSls gsufjd ?kVuk,a 
¼,p1% yxHkx 15&17 ds,( ,p2% yxHkx 24&25 ds,½ vkSj 
NksVh Mªk;l ¼ok;Mh % yxHkx 12-9&11-8 ds,½ ds lkFk xeZ 
tyok;q dh ?kVukvksa tSls c‚fyax&,ysjksM ¼ch@, % yxHkx 
14-8&12-9 ds,½ vkSj gksykslhu ,iksp ¼~yxHkx 11-8 ds, & 
orZeku½ Hkh ‘kkfey gSaA bl dk;Z esa] fo’ks”k :i ls chvksch 
vkSj fiNys 30 ds, dh tyok;q ?kVukvksa ij fo’ks”k /;ku 
nsus ds lkFk mlds vkl&ikl ds {ks=ksa ls isfy;ksDykbesV 
vkSj isfy;ksf’k;uxzkQh iqufuZekZ.k dk la’ys”k.k fd;k x;k gSA 
v/;;u ls irk pyrk gS fd ,yth,e ds nkSjku vkbZ,l,e 
ds detksj gksus ds lkFk&lkFk rhoz ,ubZ,e ds lkFk&lkFk 
leqnz dh lrg ds rkieku ¼,l,lVh½ esa yxHkx 2&3 fMxzh 
lsfYl;l dh mYys[kuh; fxjkoV vkbZ] tcfd ch@, ds nkSjku 
etcwr vkbZ,l,e vkSj ,p1 vkSj ok;Mh ds nkSjku vfujarj 
vkbZ,l,e ds detksj gksus ds lkFk gksykslhu dk vuqeku 
yxk;k x;k gSA ,yth,e ds nkSjku ,ubZ,e ds etcwr gksus ls  
çk;}hih; ufn;ksa ls ryNV vkSj ikuh ds fuoZgu esa òf) 
gqbZ vkSj mÙkjh vkSj if’peh chvksch esa fgeky;h ufn;ksa ls 
fuoZgu de gqvkA blds vykok] ok;Mh vkSj ,p1 ds nkSjku 

fp= 3-3-12-1% Hkkjrh; xeZ >jus ds xSl ds uewuksa ds fy, 
,u2&,vkj&,pbZ f=xqV vkjs[kA ¼,,lMCY;w ¾ ok;q&lar̀Ir ty½A

fp= 3-3-12-2% y?kqx.kd ¼,lvkbZvks2½ cuke y?kqx.kd ¼ds2@,eth½ 
dk Hkw[kaMA js[kk,a flfydk vkSj ds&,eth ¼fxxsucSd vkSj Xyksoj] 
1992½ ls tqM+s iz.kkyh ds fy, larqyu dh ,d lkFk çkfIr dk  

çfrfuf/kRo djrh gSaA
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vVykafVd esfjfM;uy vksojVfuaZx ldqZys’ku ¼,,evkslh½ ds 
detksj gksus ls mÙkj&iwohZ chvksch esa ikuh ds LraHk Lrjhdj.k 
esa deh vkbZ] ftlls mRikndrk esa òf) gqbZA

 

fp= 3-3-13-1% ¼,&Mh½ caxky dh [kkM+h ls isfy;ksfl;ksxzkfQd iqufuZekZ.k 
vkSj çHkkoh ek/; ueh iqufuZekZ.k ds lkFk bldh rqyuk ¼bZ½] lkSj 
vkSj d{kh; cy ¼,Q½] cQZ ls <ds eycs ¼th½] vVykafVd esfjfM;u 
egklkxj ifjlapj.k dh rkdr ¼,p½ vkSj rkieku iqufuZekZ.k ¼vkbZ½A

https://doi.org/10.1016/j.jseaes.2022.105169 

u;uk oh- gfjnkl] mikluk ,l- ckuthZ] ek;k ds-] in~eyky 
Mh-

3-3-14 gksykslhu ds nkSjku mÙkjh vVykafVd tyok;q ds lkFk 3-3-14 gksykslhu ds nkSjku mÙkjh vVykafVd tyok;q ds lkFk 
Hkkjrh; ekulwu dk tqM+ko % c‚UM ?kVukvksa ij tksjHkkjrh; ekulwu dk tqM+ko % c‚UM ?kVukvksa ij tksj

ysV IysbLVksflu ds fy, tyok;q vfLFkjrk dh mPp vkòfÙk 
us MkalxkMZ&vks’kxj ¼Mh@vks½ vkSj gsufjd ?kVukvksa ¼,p½ 
dh iqujkòfÙk ds ckjs esa irk yxk;k gSA gksykslhu vof/k ds 
nkSjku] mÙkjh vVykafVd ls vkbl jk¶VsM Msfczl ¼vkbZvkjMh½ 
dks c‚UM bosaV ¼chbZ½ ds :i esa igpkuk x;k Fkk vkSj mUgsa 
Mh@vks pØksa ds cjkcj ekuk tkrk FkkA lglzkCnh iSekus ij 
mÙkjh vVykafVd tyok;q vkSj Hkkjrh; xzh”edkyhu ekulwu 
¼vkbZ,l,e½ ds ,d djhch tqM+s gq, la?k us fiNys fge;qx ds 
nkSjku ,d ;kaf=d fyad dk çn’kZu fd;kA gkykafd] gksykslhu 
ds nkSjku ,d fLFkj tyok;q cuh jgh] tks ysV Mh@vks vkSj 
,p&?kVukvksa dh rqyuk esa mÙkjh vVykafVd tyok;q çHkko 
ds rqPN vk;ke dks ns[krh gSA bl çdkj] gksykslhu ;qx ds 
nkSjku mÙkjh vVykafVd egklkxj dh BaMh ?kVuk ds çfr 
Hkkjrh; ekulwu dh çfrfØ;k dh fo’ks”k :i ls tkap djus 

ds fy, chbZ ds lkFk vkbZ,l,e ds tqM+ko dks lacksf/kr djus 
dh vko’;drk gSA chbZ dks 0 ls 8 rd fxuk x;k gS ftlesa 
0 fyfVy vkbl ,t ¼,yvkbZ,% yxHkx 0-4 ds,½ ls esy 
[kkrh gS vkSj 1 MkdZ ,t dksYM ihfj;M ¼Mh,lhih % yxHkx 
1-4 ds,½ ls esy [kkrh gS] tcfd 2] 3] 4] 5,] 5ch] 6] 7 
vkSj 8] yxHkx 2-8 ds,] yxHkx 4-4 ds,] yxHkx 5-5 ds,] 
yxHkx 7-5 ds,] yxHkx 8-1 ds,] yxHkx 9-4 ds,] yxHkx 
10-3 ds,] vkSj yxHkx 11-1 ds, chbZ tyok;q ?kVukvksa ds 
vuq:i gSaA gkykafd chbZ dk Mªkbfoax ra= vfuf’pr cuk 
gqvk gS] de lkSj cy vkSj FkeksZgsfyu ifjlapj.k dks chbZ 
ds lkFk tksM+k x;k gS] ftlds cnys esa xksyk/kZ iSekus ds 
VsyhdusD’ku gksrs gSaA Hkkjrh; HkwHkkx vkSj vkl&ikl ds {ks=ksa esa  
egRoiw.kZ o”kkZ ds lkFk nf{k.k ,f’k;kbZ ns’kksa dks çHkkfor djus 
okys vkbZ,l,e us vU; tyok;q pj vkSj izcfyr dkjdksa ds 
lkFk ,d VsyhdusD’ku dks foLrkfjr fd;k gSA vkbZ,l,e 
iqufuZekZ.k vkSj gksykslhu vof/k ij leh{kkvksa ij O;kid 
v/;;u gksus ds ckotwn] chbZ ds lkFk bldk tyok;q laca/k 
yxHkx [kjkc le>k tkrk gSA ;gka geus çdkf’kr leqnzh 
vkSj egk}hih; vfHkys[kksa dh leh{kk dh tks Hkkjrh; ekulwu 
ç.kkyh ds vuqlkj fHkUu FksA v/;;u ls irk pyk gS fd 
chbZ&5] 3] 2] 1] vkSj 0 dks detksj vkbZ,l,e pj.kksa ds :i 
esa vPNh rjg ls igpkuk tkrk gS] tcfd chbZ&0 ds nkSjku 
vkSj laHkor% chbZ&2 ds nkSjku c<+h gqbZ lfnZ;ksa dh o”kkZ ns[kh 
xbZ FkhA bl rF; ds ckotwn fd lhfer v/;;uksa us chbZ&4] 
6] 7] vkSj 8 ds nkSjku detksj vkbZ,l,e dks le> fy;k gS] 
bu mÙkjh vVykafVd tyok;q ?kVukvksa ds çfr vkbZ,l,e dh 
çfrfØ;k dks lacksf/kr djus ds fy, vkxs ds v/;;uksa dk irk 
yxkus dh vko’;drk gSA ;g v/;;u 0 ls 8 rd ds c‚UM 
bosaV ds çR;sd nkSj ds nkSjku vkbZ,l,e ds fyad vkSj@;k 
VsyhdusD’ku dh le> dks ç’kLr djus dk ç;kl djrk gS 
vkSj gksykslhu ;qx ds nkSjku chbZ mÙkjh fgan egklkxj vkSj 
Hkkjrh; miegk}hi ls leqnzh vkSj LFkyh; vfHkys[kkxkj dh 
çfrfØ;k ij çdk’k Mkyrk gSA  
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fp= 3-3-14-1 % Hkkjrh; miegk}hi vkSj mÙkjh fgan egklkxj ls  
egk}hih; vkSj leqnzh vfHkys[kksa dh rqyuk ftlesa ihys cSaM 0&8 ls c‚UM 
bosaV dk çfrfuf/kRo djrs gSaA

https://doi.org/10.1016/B978-0-323-90085-
0.00016-4 

mikluk ,l- ckuthZ] in~eyky Mh-

3-3-15 dsjy] nf{k.k if’peh Hkkjr ds rVh; rjkbZ {ks=ksa ls 3-3-15 dsjy] nf{k.k if’peh Hkkjr ds rVh; rjkbZ {ks=ksa ls 
gksykslhu ekulwu vkSj leqnz&Lrj ifjorZu’khyrkgksykslhu ekulwu vkSj leqnz&Lrj ifjorZu’khyrk

oSf’od rVh; {ks=ksa ds lkFk ns[ks x, O;kid çkjafHkd 
gksykslhu leqnz&Lrj òf) us LFkkuh; vkSj {ks=h; iSekus ij 
leqnz&Lrj dh ifjorZu’khyrk dks le>us dh vko’;drk 
dks fQj ls etcwr fd;k] fQj Hkh leqnz&Lrj vkSj tyok;q 
ifjorZu’khyrk dks ,d lkFk lacksf/kr djus ij lhfer ç;kl 
fd, x,A oSf’od rVh; {ks=ksa ds lkFk ns[ks x, O;kid 
çkjafHkd gksykslhu leqnz&Lrj òf) us LFkkuh; vkSj {ks=h; 
iSekus ij leqnz&Lrj dh ifjorZu’khyrk dks le>us dh 
vko’;drk dks fQj ls etcwr fd;k] fQj Hkh leqnz&Lrj 
vkSj tyok;q ifjorZu’khyrk dks ,d lkFk lacksf/kr djus ij 
lhfer ç;kl fd, x,A Hkkjr dk nf{k.k&if’peh rV dbZ 
Hkw&vk—frd fo’ks”krkvksa ls laiUu gS] tks iSfy;ks&leqnz Lrj 
ij ladsr çnku djrk gS vkSj rjkbZ esa blds ryNVh vuqØe 
ls rYyhu tyok;q ifjorZu’khyrk gSA 

v/;;u esa 9-69 & 7-56 ds, ds nkSjku gksykslhu DykbesV 
v‚fIVee ¼,plhvks½ ds lkFk iqf”V djrs gq, Hkkjrh; 
xzh”edkyhu ekulwu ¼vkbZ,l,e½ dh rhozrk ds dkj.k xeZ 
vkSj vknZz tyok;q ds lkFk mPp leqnz&Lrj dk çn’kZu fd;k 

x;kA gkykafd] ryNV teko esa 7-56 vkSj 3-51 ds, ds chp 
,d fojke ns[kk x;k gS] ftlds dkj.k vHkh iwjh rjg ls 
le>k ugha tk ldkA 3-51&2-55 ds, ds nkSjku] 3-20&3-40 
ds, ds nkSjku vfujarj ekulwu ds lkFk vkbZ,l,e ds /khjs& 
/khjs detksj gksus dk vkºoku fd;k x;k gSA 2-55 ds, ds ckn] 
ryNV dksj iack&euhekyk ufn;ksa ds çoklh forj.k pSuy  
}kjk ryNV ds teko dks n’kkZrk gSA ,plhvks ds nkSjku mPp 
leqnz Lrj bl ckr dh iqf”V djrk gS fd eq[; LFkku osEcukM 
ySxwu ds nf{k.k dh vksj foLrkj dk çfrfuf/kRo djrk gS tks 
e/;&ysV gksykslhu vof/k ds nkSjku Øfed leqnzh çfrxeu 
ds dkj.k LFkyh; ç.kkyh ds fgLls esa cny x;k] ftlds ckn 
vanjh bykdksa dh ufn;ksa ls tyks<+ ryNV dk teko gqvkA
 

fp= 3-3-15-1% ¼,½ v/;;u {ks= ds HkwfoKku vkSj Hkw&vk—fr foKku ds 
lkFk dksj dk LFkku( ¼ch½ dksj ,y 7 ds fy, vk;q&xgjkbZ Iy‚V vkSj 
volknu nj( ¼lh½ ,y7 ryNV dksj ds fy, Hkw&jklk;fud ç‚Dlh ds 
Mkmudksj cnykoA

;g dk;Z HkkSfrd vuqla/kku ç;ksx’kkyk] vgenkckn] xqtjkr 
ds çksQslj jfo Hkw”k.k] vadqj ts Mkch vkSj fu’kk Hkkjrh ds 
lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1016/j.quaint.2022.03.005

ftRrw ‘kkth] mikluk ,l- ckuthZ] ek;k ds-] in~eyky Mh-] 
dqekj cVqd tks’kh
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3-3-16 ¶ywfo;y ft;kse‚QksZy‚th esa gksykslhu ifjorZu] 3-3-16 ¶ywfo;y ft;kse‚QksZy‚th esa gksykslhu ifjorZu] 
fu{ksi.k okrkoj.k] vkSj rVh; vknZzHkwfe dk fodkl & nf{k.k fu{ksi.k okrkoj.k] vkSj rVh; vknZzHkwfe dk fodkl & nf{k.k 
if’pe Hkkjr ls ,d cgqç‚Dlh v/;;uif’pe Hkkjr ls ,d cgqç‚Dlh v/;;u

nf{k.kh osEcukM ?kkVh esa dqêukM dksys osVySaM~l ¼dsdsMCY;w½] 
nf{k.k if’pe Hkkjr ,d vuwBh vknZzHkwfe ç.kkyh gS] tgka  
/kku dh [ksrh vkSlr leqnz ry ls 1-0&2-0 ehVj uhps 
dh tk jgh gSA dsdsMCY;w esa vius Åijh] iwohZ Hkkx ¼Åijh 
dqêukM½ esa mitkÅ feêh vfuok;Z :i ls vanjh bykdksa dh 
ufn;ksa ls unh ds ryNV ds teko ls curh gSA vknZzHkwfe 
Hkkjr esa tek lcls cM+s mi thok’e ‘ksy esa ls ,d dh 
estckuh djrh gSA orZeku v/;;u dsdsMCY;w ds fu{ksi.k 
çfØ;kvksa vkSj rVh; fodkl dks fMdksM djus ds fy, fofHkUu 
ifj;kstukvksa ds ek/;e ls ,d= fd, x, cksjgksy MsVk ds 
cgq&iSjkehfVªd v/;;u ds lkFk&lkFk pwuk [kksy ¼ykbe ‘ksy½ 
tek ds LFkkfud forj.k vkSj Hkw&dkyØe dk mi;ksx djus 
ds fy, fd;k x;k gS & Hkkjr esa varjjk”Vªh; egRo dh ,d  
egRoiw.kZ jkelj vknZzHkwfe ç.kkyhA 

‘kh”kZ 2-0&3-0 ehVj unh ryNV dks NksM+dj] ‘ks”k eq[; 
ryNV ySxwuy ç—fr dh gS] ftlesa dHkh&dHkh eksyLdSu 
‘kSy gksrs gSaA ‘kh”kZ unh ds ryNV ihys&Hkwjs jax ds gksrs gSa 
ftuesa pkjuksdkbV mn~xe ls fudkys x, Hkkjh [kfut gksrs 
gSaA çkjafHkd&e/;&gksykslhu ;qx ds ySxwuy ryNVksa esa Hkkjh 
[kfut lwV esa flyhesukbV dk çHkqRo gS & [kksaMkykbV dk ,d 
ladsrd [kfut tks vpudksfoy f’k;j t+ksu ds nf{k.k ds {ks=ksa 
esa gksrk gSA blls irk pyrk gS fd] çkjafHkd&e/;&gksykslhu 
ds nkSjku] dsdsMCY;w pkuksZdkbV mn~xe ls fudyus okyh 
vanjh ufn;ksa ls çHkkfor ugha Fkk] cfYd dsjy [kksaMkykbV 
csYV ls çkIr ryNV ls çHkkfor FkkA ;g 3-0&4-0 ds ok;vkj 
chih dh jsfM;ksdkcZu frfFk;ksa ds lkFk ySxwuy ryNV esa 
foyksfjêk ,lih- ds mithok’e ‘kSy dh ?kVuk ds lkFk 
nksgjkrk gS fd pkuksZdkbV mn~xe dks fudkyus okyh van:uh 
ufn;ka dsoy ysV&gksykslhu ds nkSjku dsdsMCY;w esa ‘kkfey 
gqbZaA v/;;u ds dqN çeq[k fo’ks”k fcanq fuEufyf[kr gSa % 

dsdsMCY;w esa ços’k djrs le; vpudksfoy] iack vkSj ef.kekyk 
ufn;ka ‘kk[kk,a ckgj fudyrh gSa vkSj mÙkj&if’pe dh vksj 
cgrh gSa vkSj osEcukM >hy ls feyus ls igys] dqN fdyksehVj 
dh nwjh r; djrs gq, lh/ks vjc lkxj esa cgus ds ctk; 
,d yach nwjh r; djrh gSaA unh çHkkfor] dsdsMCY;w ds  

nf{k.kiwohZ Hkkx ¼Åijh dqêukM½ esa 2&5 ehVj eksVh tyks<+ jsr 
vkSj ySxwuy feêh ds dkQh eksVs teko ij vDlj eksyLdSu 
ds xksys gksrs gSaA laiw.kZ vuqØe ;k rks ik’oZh—r fØLVyh;ksa ds 
Åij ;k fuvksthu volknksa ds Åij fLFkr gSA 

Åijh dqêukM {ks=ksa ls çkIr cksjgksy dksj ds Hkkjh [kfut 
v/;;u ls irk pyrk gS fd unh ds ryNV esa buks 
flfydsV~l ¼ikbjksfDlu vkSj ,EQhcksYl½ dk çHkqRo gS tks fd 
vanjh bykdksa esa pkuksZfdfVd lzksr pêkuksa ls ryNV buiqV 
dk ladsr gSA blds foijhr ySxwuy ryNV ls vyx fd, 
x, jsr ds va’k esa vikjn’khZ vkSj flyhesukbV~l dk çHkqRo 
gS tks ,,ltsM ds nf{k.k esa ryNV lzksr dks n’kkZrk gS vkSj 
rVorhZ /kkjkvksa }kjk yk;k tkrk gSA dsdsMCY;w vkSj nf{k.kh 
osEcukM ySxwu ¼1670 ± 70 o”kZ chih ls 10]560 ± 90 o”kZ 
chih½ esa ySxwuy ryNV dh jsfM;ks&dkcZu frfFk;ka gksykslhu 
;qx nsrh gSaA pwuk [kksy ¼ykbe ‘ksy½ tek ¼vfuok;Z :i ls 
foyksfjêk ,lih ls cuk½ dh MsfVax 3130 ± 100 o”kZ chih ls 
4780 ± 80 o”kZ chih rd fHkUu gksrh gSA f}okf”kZd foyksfjêk 
,lih- vkerkSj ij ,d eqgkus ds ehBs ikuh ds var esa iuirk 
gSA ;g Li”V :i ls bafxr djrk gS fd ysV&gksykslhu dh 
‘kq#vkr ds nkSjku ufn;ksa ls ehBs ikuh nf{k.kh osEcukM ySxwu 
vkSj dsdsMCY;w rd igqap x;k FkkA

ryNV laxzg esa isfyuksy‚ftdy vkSj ,uihih rRoksa dh lkexzh 
çkjafHkd&e/;&gksykslhu vof/k ds nkSjku Hkkjh o”kkZ vkSj leqnz 
ds Lrj esa òf) ds fjd‚MZ fn[kkrh gSA izh&gksykslhu ds nkSjku] 
dsdsMCY;w ,d rVca/k Fkk tks iwoZ esa ysVfjVkbTM igkfM+;ksa ls 
f?kjk gqvk FkkA blds vykok] vpudksfoy] iack vkSj ef.kekyk 
ufn;ka ,d LFkyk—frd ÅapkbZ ds nf{k.kh fgLls ls cg jgh 
Fkha tks unh ds ekxZ vkSj rVca/k ds chp foHkktu dk dke 
djrh FkhaA çkjafHkd&e/;&gksykslhu ds nkSjku] laØe.kdkjh 
ty dh fujarj ygj ds dkj.k LFkyk—frd mPp dk {kj.k 
gks ldrk gSA blds vykok] leqnz ds Lrj esa òf) vkSj yacs 
fdukjs ds cgko ls csfj;j fLiV ds ckn ds fuekZ.k ls rVca/k 
ds Hkwfe okys fgLls dks ,d ySxwu esa vyx dj fn;k x;k gSA 
dsdsMCY;w vkSj vklikl dh rVh; Hkwfe ds ryNVh fjd‚MZ ds 
lkFk&lkFk gj Hkkjh ekulwu vof/k ds nkSjku {ks= esa yxkrkj 
ck<+ dh ?kVukvksa ls irk pyrk gS fd dsdsMCY;w vHkh rd 
,d iw.kZ MsYVk ç.kkyh esa ugha cnyk gS] ysfdu dqêukM {ks= 
esa ,d MsYVk cu jgk gSA 
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d‚yst] psEik>aFk( :Vk ch- fye;s vkSj iyk;uks fotu ds 
ds-ih-,u- dqekju] eksu vekSj] ,jasMkus] iq.ks] egkjk”Vª] Hkkjr ds 
lg;ksx ls fd;k x;kA

https://doi.org/10.1016/B978-0-323-90085-
0.00026-7

ek;k ds-] in~eyky Mh-] oanuk ,e-] foosd oh- vkj-

3-3-17 nf{k.k dsjy ryNVh ?kkVh] Hkkjr esa gksykslhu tyok;q 3-3-17 nf{k.k dsjy ryNVh ?kkVh] Hkkjr esa gksykslhu tyok;q 
vkSj leqnz&Lrj esa ifjorZu vkSj ikfjfLFkfrdh] ouLifr vkSj vkSj leqnz&Lrj esa ifjorZu vkSj ikfjfLFkfrdh] ouLifr vkSj 
Hkw&vk—fr;ksa ij mudk çHkkoHkw&vk—fr;ksa ij mudk çHkko

nf{k.k dsjy volknh ?kkVh ¼,lds,lch½ Hkkjr ds 
nf{k.k&if’peh Hkkx esa dksYye vkSj dksMqUxYywj ¼80451 
vkSj 100151,u v{kka’k½ ds chp rVh; eSnku esa virVh; 
ryNVh ?kkVh ¼dsjy & dksad.k ?kkVh½ dk ,d ?kqekonkj Hkwfe 
foLrkj gSA vkmVØ‚Il dh vuqifLFkfr esa] milrg ryNV 
ls LVªSfVxzkfQd tkudkjh çkIr dh xbZ gSA osEcukM ySxwu 
vkSj mlds vkl&ikl ds {ks=ksa esa gksykslhu ryNVh vuqØe 
feêh ds çHkqRo okys gSaA gksykslhu ;qx esa leqnz ds Lrj esa 
orZeku fLFkfr ls yxHkx 80-0 ehVj ls Åij 4-0&6-0 ehVj 
dh òf) ns[kh xbZA o”kkZ cgqr vf/kd ¼orZeku nj ls yxHkx 
2&3 xquk½ ls de esa fHkUu gksrh gSA ;gka /;ku nsus ;ksX; 
foorZfud gypysa gqbZ gSa] ftUgksaus ryNVh okrkoj.k dks dkQh 
gn rd çHkkfor fd;k gSA bu rhu dkjdksa us feydj dke 
djrs gq, ikfjfLFkfrdh dks çHkkfor djus vkSj Hkw&vk—fr;ksa 
dks vkdkj nsus okyh fLFkfr;ksa dk ,d tfVy la;kstu rS;kj 
fd;k gSA gksykslhu tyok;q vkSj leqnz ds Lrj esa ifjorZu ds 
dkj.k vf/kdka’k rVh; Hkw&vk—fr;ksa dks fodflr ;k dkQh 
gn rd la’kksf/kr fd;k x;k gSA blh rjg] leqnz ds Lrj ds 
c<+us vkSj fxjus ds lkFk&lkFk vR;f/kd o”kkZ ds dkj.k ty 
fudklh ç.kkyh esa Hkkjh cnyko vk;k gSA ;g lkfcr djus ds 
fy, dbZ lcwr gSa fd foorZfud xfrfof/k us Hkh ty fudklh 
ç.kkfy;ksa vkSj Hkw&vk—fr;ksa dks çHkkfor fd;k gSA lnkcgkj 
ou vknZzHkwfe esa ifjofrZr gks x,] ty fudk; fldqM+ x,] 
tyHk̀r vkSj Hkwty lalk/ku cqjh rjg çHkkfor gq,] vkSj eSaxzkso 
vkSj fefjfLVdk ds ehBs ikuh ds nyny tSls laosnu’khy 
ikfjfLFkfrd ra= ty foKku çfØ;kvksa vkSj  fiNys 11 ds, 
o”kksaZ esa tyok;q ifjorZu’khyrk }kjk yk, x, cnyrs ifj–’; 
ds ifj.kkeLo:i vo’ks”k cu jgs gSaA gksykslhu ?kVuk,a leqnz 
rV Iyslj] Vkby&bZaV feêh vkSj dkap okyh jsr tSls [kfut 

lalk/kuksa ds mRiknu ds fy, Hkh ftEesnkj gSaA jsrhys tyHk̀rksa 
dh Hkwfedk mYys[kuh; gS D;ksafd ;g i;kZoj.kh; çfØ;k dk 
,d egRoiw.kZ igyw gSA fjt&juy flLVe dh jsr vkSj dbZ 
nwljs Hkw&vk—fr;ka dsjy ds rVh; {ks=ksa esa yk[kksa ?kjksa esa ikuh 
dh vkiwfrZ djrs gSaA bu tyHk̀rksa dks juy ls fjpktZ fd;k 
tkrk gS] tks vke rkSj ij o”kZ ds vf/kdka’k fgLlksa ds fy, ikuh 
ds uhps gksrs gSaA /kku dh [ksrh ds rgr rsth ls ?kVrs {ks=ksa 
dks ns[krs gq,] thounk;h tyHk̀r ds ,d egRoiw.kZ iquHkZj.k 
lzksr dks tYn gh leL;kvksa dk lkeuk djuk iM+ ldrk gSA 
Hkwfe] ty vkSj [kfut lalk/kuksa dk ,d cM+k fgLlk gksykslhu 
?kVukvksa ds feys gq, migkj gSaA

;g dk;Z :Vk ch- fye;s vkSj iyk;uks fotu ds ds-ih-,u- 
dqekju] eksu vekSj] ,jasMkus] iq.ks] egkjk”Vª] Hkkjr ds lg;ksx 
ls fd;k x;k 

https://doi.org/10.1016/B978-0-323-90085-
0.00010-3

in~eyky Mh-

3-3-18 rVh; vknZzHkwfe dk gksykslhu fodkl & nf{k.kh dsjy] 3-3-18 rVh; vknZzHkwfe dk gksykslhu fodkl & nf{k.kh dsjy] 
Hkkjr ls ,d izdj.k v/;;u Hkkjr ls ,d izdj.k v/;;u 

nf{k.k if’pe Hkkjr esa dsjy jkT; nf{k.kh if’peh ?kkV 
ds if’peh fdukjs ij fLFkr HkwxHkhZ; :i ls egRoiw.kZ 
ladjh iêh gSA ;g {ks= çk;}hih; ØsVu dk ,d fgLlk 
gS vkSj bldh fo’ks”krk vf}rh; HkkSxksfyd] HkwxfHkZd vkSj 
Hkw&vk—fr foKku dh O;oLFkk gSA orZeku tkap dk mís’; 
dtkdqêe&dfu;kiqje csYV dh rVh; Hkwfe ls ,d= fd, 
x, nks cksjgksy dksj vkSj lrg ryNV ds uewuksa dh cukoV] 
[kfut] vkSj Hkw&jklk;fud fo’ks”krkvksa dk mi;ksx djrs gq,] 
dtkdqêe vkSj dfu;kiqje ds chp nf{k.kh dsjy esa rVh; 
vknZzHkwfe ds fodkl dks fMdksM djuk gSA gksykslhu leqnz ds 
Lrj esa mrkj&p<+ko ds dkj.k v/;;u {ks= dh rVh; vknZzHkwfe 
fodflr gqbZ gSA çkjafHkd&e/;&gksykslhu ds nkSjku Hkkjh o”kkZ 
vkSj unh ds fuoZgu ds lkFk&lkFk leqnz ds Lrj esa yxHkx 
6000 o”kZ chih dh òf) ds dkj.k dqyFkqj FkksMq unh ds laxe 
ij tyks<+ ryNV dk teko c<+ ldrk gSA ckn esa] es?kky; 
ds le; dh ‘kq#vkr esa leqnz ds Lrj esa fxjkoV ls dbZ Åaps 
{ks=ksa dks orZeku LVªSaMykbu dh ydhjsa vkSj juy ds :i esa 
izdV gks ldrh gaSA dfnukedqye ySxwu ds fuekZ.k dh çfØ;k 
e/;&ysV&gksykslhu dky dh gSA orZeku Hkw&vk—fr foU;kl] 
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fo’ks”k :i ls vafre fgeun vf/kdre ds ckn ds pj.kksa ds 
nkSjku] nsj ls prq/kkZrqd tyok;q vkSj leqnz&Lrj ds ifjorZuksa 
ds ijLij fØ;k dk ifj.kke gSA  {ks= ds HkwxHkhZ; fodkl dh 
O;k[;k fofHkUu lzksrksa ls çkIr tkudkjh dks feykdj dh xbZ 
gS] tSls fd rVh; eSnku dk HkkSfrd foKku] HkwxfHkZd lglaca/k] 
vkSj vklUu fnukafdr cksjgksy ds lkFk dkyØe] leqnz&Lrj 
esa ifjorZu] vkSj cukoV ls lk{;] [kfut vkSj Hkw&jklk;fud 
v/;;u djrs gSaA v/;;u d>kdqêe&dfu;kiqje csYV esa 
rVh; vknZzHkwfe dh mRifÙk vkSj fodkl dh O;k[;k djrk gS 
vkSj rV ds fy, ,d fodkl e‚My çnku djrk gSA bl 
{ks= esa lcls egRoiw.kZ rVh; vknZzHkwfe dfnuedqye ySxwu gS 
;k LFkkuh; :i ls dfnukedqye d;ky ds :i esa tkuk 
tkrk gSA dtkdqêe&dfu;kiqje csYV esa rVh; vknZzHkwfe dks 
fodflr vkSj la’kksf/kr fd;k x;k gS] tks gksykslhu leqnz&Lrj 
ds mrkj&p<+ko dk dkj.k gSA çkjafHkd&e/;&gksykslhu ds 
nkSjku Hkkjh o”kkZ vkSj unh ds fuoZgu ds lkFk&lkFk yxHkx 
6000 o”kZ chih ds leqnz ds Lrj esa òf) us dqyFkqj FkksMq unh 
ds laxe ij tyks<+ ryNV ds teko dks c<+k fn;k gSA ckn 
esa] e/; vkSj nsj ls gksykslhu esa leqnz ds Lrj ds de gksus ls 
orZeku LVªSaMykbu dh ydhjsa vkSj juy ds :i esa dbZ Åaps 
{ks=ksa dks izdV fd;k tk ldrk gSA dfnuedqye ySxwu ds 
fuekZ.k dh çfØ;k e/;&nsj&gksykslhu dky dh gSA orZeku 
Hkw&vk—fr foU;kl] fo’ks”k :i ls ,yth,e ds ckn ds pj.kksa 
ds nkSjku] nsj ls prq/kkZrqd tyok;q vkSj leqnz&Lrj ds 
ifjorZuksa ds ijLij fØ;k dk ifj.kke gSA milrg ryNVh 
okLrqdyk] dfnuedqye rV dh Hkw&vk—fr foKku] vkSj 
nf{k.kh ls mÙkjh Hkkx ds uewuksa ds dkyØe ls ladsr feyrk 
gS fd orZeku ySxwu vjc lkxj ds ,d rVca/k ls fodflr 
gqvk gS tks gksykslhu ls igys ekStwn FkkA ;|fi ySxwu fodkl 
dh çfØ;k iwoZ&gksykslhu dh 

çk—frd ?kVukvksa ls ‘kq: gqbZ Fkh] leqnz&Lrj vkSj tyok;q 
ifjorZu us bls gksykslhu ds nkSjku vius orZeku Lo:i 
esa dkQh cny fn;k gSA nf{k.kh dsjy ds rVh; eSnkuksa ds 
lkFk&lkFk fofHkUu Hkw&vk—frd fo’ks”krkvksa ds fodkl ds 
fy, ryNV vkiwfrZ vkSj leqnz&Lrj esa mrkj&p<+ko çeq[k 
dkjd jgs gSaA ryNVh vkSj [kfut –f”Vdks.kksa ds ek/;e ls 
vkSj ,lbZ,e lrg cukoV fo’ys”k.k vkSj ,Dl&js ¶yksjkslsal 
v/;;u }kjk irk yxk, x, fofHkUu bdkb;ksa dks gksykslhu ds 

nkSjku v/;;u {ks= ds vknZzHkwfe ç.kkfy;ksa ds fodkl ds fy, 
rhu xquk e‚My fodflr djus ds fy, mi;ksxh ik;k x;k gSA 
,d leqnzh rVca/k dh mifLFkfr vkSj LFkku dh ÅapkbZ yxHkx 
ifjos’kh leqnz ry ds fudV çkjafHkd&gksykslhu ds nkSjku 
lcls igys leqnzh çHkko dh lqfo/kk çnku dhA iwoZ&gksykslhu 
rVca/k esa jsr csfj;j fLiV vkSj leqnz rV dh fjt ds ckn 
ds cuus ls iYyhiqje vknZzHkwfe vkSj fQj dfnukedqye ySxwu 
ds fodkl dk ekxZ cukA vdkFkqeqjh ySxwu ¼dk;y½ vkSj chp 
cSfj;j flLVe bl {ks= esa fodflr lcls NksVh vknZzHkwfe 
gks ldrh gSaA iYyhiqje vknZzHkwfe] dfnuedqye ySxwu vkSj 
vdkFkqeqjh ySxwu dh mÙkj dh vksj f’k¶V çkjafHkd&gksykslhu 
ds ckn ls rVh; ryNV ds mÙkj dh vksj cgko dk ladsr 
nsrh gSA 

;g dk;Z :Vk ch- fye;s vkSj iyk;uks fotu ds ds-ih-,u- 
dqekju] eksu vekSj] ,jasMkus] iq.ks] egkjk”Vª] Hkkjr ds lg;ksx 
ls fd;k x;k

https://doi.org/10.1016/B978-0-323-90085-
0.00024-3

vuh’k ,e- ,l-] ek;k ds-] in~eyky Mh-

3-3-19 nsj ls prq/kkZrqd dky esa ç;qDr MsfVax dh rduhdsa3-3-19 nsj ls prq/kkZrqd dky esa ç;qDr MsfVax dh rduhdsa

fiNyh tyok;q] ikfjfLFkfrd vkSj leqnz laca/kh fLFkfr;ksa dks 
le>us dh fujarj [kkst us prq/kkZrqd lkefxz;ksa dh MsfVax 
rduhdksa esa O;kid fodkl fd;kA prq/kkZrqd vof/k vHkh gky 
dh vkSj lcls NksVh HkwxHkhZ; vof/k gS tks yxHkx 2-58 ,eok; 
igys vkSj çeq[k tyok;q vfLFkjrkvksa dh fo’ks”krk gSA fof’k”V 
{ks=ksa esa c<+us okys vU; çk—frd vfHkysk[kxkjksa ds foijhr] 
ryNV loZO;kih cuh gqbZ gS vkSj bl çdkj O;kid :i ls 
fiNyh tyok;q vkSj ikfjfLFkfrd fLFkfr;ksa dk vuqeku yxkus 
ds fy, ,d isfy;ksDykbesV laxzg ds :i esa mi;ksx fd;k 
tkrk gSA 

fofHkUu ty fudk;ksa esa le; ds lkFk ryNV dk lap; ,d 
vfuok;Z laxzg ds :i esa dk;Z djrk gS] ftldh teko nj 
blds fu{ksi.k okrkoj.k ds vk/kkj ij fHkUu gks ldrh gS 
vkSj bl çdkj ykxw jsfM;ksesfVªd MsfVax rduhd dk p;u 
fd;k tk ldrk gSA orZeku v/;;u dk mís’; fofHkUu 
okrkoj.kksa esa tek gksus okys volknksa dh vk;q] volknu nj] 
tksf[ke vk;q vkSj vukPNknu nj dk vuqeku yxkus esa vDlj 
mi;ksx dh tkus okyh p;fur jsfM;ksesfVªd MsfVax rduhdksa 
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esa d‚Lekstsfud jsfM;ksU;wDykbM tSls jsfM;ksdkcZu ¼14lh½] 
csfjfy;e&10 ¼10chbZ½ vkSj ,Y;qfefu;e&26 ¼26,vkbZ½ vkSj 
ysM&210 ¼210ihch½ ‘kkfey gSa] tks —f=e jsfM;ksU;wDykbM 
tSls fd lhft;e&137 ¼137lh,l½ }kjk lefFkZr gSaA çk—
frd ç.kkfy;ksa esa yxkrkj ekuo vfrØe.k ds dkj.k MsfVax 
rduhd fodflr djus dh vko’;drk dks izsfjr fd;k x;k 
tks fiNys dqN n’kdksa ls ryNV dkyØe çnku dj ldrh 
gSA bl çdkj] 210ihch MsfVax rduhd dk irk yxk;k x;k 
vkSj mls ykxw fd;k x;k] tcfd 137lh,l }kjk lgk;d 
lk{; ds :i esa dke fd;k x;k] D;ksafd ;g 1952 ls 1962 ds 
chp fd, x, ijek.kq ijh{k.kksa ds nkSjku okrkoj.k esa ‘kkfey 
—f=e :i ls çsfjr leLFkkfud FkkA dkcZfud vkSj vdkcZfud 
va’k ds :i esa ryNV esa dkcZu dh O;kid mifLFkfr vkSj 
14lh ok;qeaMyh; forj.k esa ,d:irk us 14lh MsfVax i)fr 
ds fufgrkFkZ dks c<+kok fn;kA blds vykok] vuqeku ds fy, 
ikjaifjd LisDVªksLdksfid fof/k ¼chVk dkmafVax½ ls ,DlsysjsVj 
ekl LisDVªksehVj ¼,,e,l½ esa laØe.k us 14lh MsVkVscy 
jsat dks yxHkx 30000 o”kZ ls vf/kdre 40]000&60]000 o”kZ 
rd c<+k fn;kA blds vykok] ,,e,l dh ‘kq:vkr gksus ls 
10chbZ vkSj 26,,y dh ç;ksT;rk dks c<+kok nsus okys tksf[ke 
mez vkSj {kj.k @ vukPNknu njksa dks lacksf/kr djus dh 
vko’;drk dks Hkh c<+k;k x;kA  

bu MsfVax rduhdksa ¼210ihch] 137lh,l] 14lh] 10chbZ vkSj 
26,vkbZ½ ds O;kid mi;ksx ds ckotwn mudh viuh lhek,a 
vkSj [kkfe;ka gSaA tSls fd ryNV feJ.k vkSj@;k iqulaZ;kstu 
vkSj nwjLFk LFkku ls uewuk 210ihch vkSj 137lh,l MsfVax 
dh çfrcaf/kr ç;ksT;rk dks tUe ns ldrk gSA tcfd 14lh 
rduhd ds fy, 14lh va’kkadu oØ ds fy, ,d csgrj 
vLFkk;h lek/kku dh vko’;drk gksrh gS vkSj lVhd vkSj 
fo’oluh; jsfM;ksdkcZu ;qx çkIr djus ds fy, leqnzh 
tyk’k; dh mez dh csgrj le> gksrh gSA blds vykok] 
;qfXer bu&lhVw 14lh&10chbZ dh mi;ksfxrk dkQh vLi”V 
cuh gqbZ gS tks nsj ls prq/kkZrqd vof/k ds fy, tfVy lrg 
tksf[ke ds dkyØe ij ladsr çnku dj ldrh gSA dqy 
feykdj] ;g lq>ko fn;k tk ldrk gS fd prq/kkZrqd v/;;u 
dk Hkkoh uewuk çlaLdj.k vkSj mipkj ds lkFk&lkFk lgk;d 
esa ,d lkFk fodkl ds lkFk csgrj MsfVax lVhdrk vkSj 
lVhdrk ij fuHkZj djrk gSA  

;g dk;Z M‚- fouhr xksLokeh] HkkSfrd vuqla/kku ç;ksx’kkyk] 

xqtjkr] Hkkjr ds lg;ksx ls fd;k x;k 

https://doi.org/10.1016/j.jaesx.2022.100091 

mikluk ,l- ckuthZ] dqekj cVqd tks’kh

3-4 tSo&Hkw&jlk;u lewg3-4 tSo&Hkw&jlk;u lewg

3-4-1 Hkkjrh; xeZ >jus  dh ty Hkw&jlk;u % orZeku fLFkfr3-4-1 Hkkjrh; xeZ >jus  dh ty Hkw&jlk;u % orZeku fLFkfr

Hkkjr esa xeZ >jus  dks Hkw&foorZfud lajpuk ds vk/kkj ij pkj 
lewgksa esa oxhZ—r fd;k x;k gS] vkSj ;s gSa % ¼,½ v‚jkstsfud csYV] 
¼ch½ xgjs cSBs nks”kksa vkSj js[kkvksa ds {ks=] ¼lh½ xksaMokuk ?kkVh ds 
fj¶V~l vkSj xzscasl vkSj ¼Mh½ xgjh ryNVh ?kkVhA fiNys dqN 
n’kdksa esa foLr̀r tkap xeZ >jus  vkSj lacaf/kr xSlh; pj.kksa ds 
fy, ,d fo’kky Hkw&jklk;fud MsVkcsl ds fodkl esa ifj.kr 
gqbZ] tks vc 1960 ds n’kd ds mÙkjk/kZ ls v‚uykbu miyC/k 
gSaA mudh xq.koÙkk vkSj fo’oluh;rk dk lko/kkuhiwoZd ewY;kadu 
djus ds ckn] bl v/;;u esa bu vkadM+ksa dk mi;ksx fd;k x;k 
gSA  if’peh Hkkjr ds rV ds ikl xeZ >jus  esa lh,y ds lkis{k 
mPp ,u, lkexzh gksrh gS] tks n’kkZrk gS fd os leqnzh ty ls 
çHkkfor gSaA mÙkjh {ks= ds vf/kdka’k xeZ >jus  esa mPp ,plhvks3 
vkSj fuEu lh,y gksrk gS] tks ;g lq>ko nsrk gS fd mUgksaus 
,plhvks3 lè) fudV&lrg ds ikuh ds lkFk fefJr fd;k gSA 
çhdSfEcz;u fØLVyh; ls muds mn~Hko ds dkj.k] Hkkjr ds e/; 
vkSj iwohZ Hkkx esa vf/kdka’k xeZ >jus  ¼fp= 3-4-1-1½ de ,lvks4 
lkexzh ds lkFk ,u&lh,y vkSj ,u,&lh,y&,plhvks3 çdkj 
dh çtkfr;ksa esa forfjr fd, tkrs gSaA fofHkUu Hkw&jklk;fud 
FkekZehVj tSls flfydk] dSVk;u FkekZehVj vkSj flfydk 
ds&,eth iz.kkyh ds la;kstu dk mi;ksx tyk’k; ds rkieku 
dk vuqeku yxkus ds fy, fd;k x;k Fkk] ftlds ifj.kkeLo:i 
rkieku yxHkx 60&140 fMxzh lsYl- FkkA larqyu dh deh 
ds dkj.k] ,u,&ds Hkw&FkekZehVj dk mi;ksx djds çkIr 200 
fMxzh lsYl- vkSj 300 fMxzh lsYl- ds chp tyk’k; ds rkieku 
ds eku fo’oluh; ugha gks ldrs gSaA vke rkSj ij] Hkkjr 
ds mÙkjh vkSj iwohZ fgLlksa esa xeZ >jus ds fy, tyk’k; dk 
rkieku nf{k.kh vkSj if’peh {ks=ksa dh rqyuk esa vf/kd gksrk gSA  
lacaf/kr xSlh; fuoZgu ds jlk;u foKku esa ok;qeaMyh; ?kVdksa 
dk çHkqRo gSA viokn fgeky; ds vksjkstsfud csYV ls xeZ >jus  
gSa tks lhvks2 ls lè) gksrs gSa tks laHkor% esVke‚fQZd MhdkcksZus’ku 
ls çkIr gksrs gSaA lHkh lewgksa vkSj milewgksa esa xSlh; fuoZgu esa 
3,pbZ@4,pbZ leLFkkfud vuqikr eq[; :i ls HkwiVy ewy ds 
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vuqla/kku xfrfof/k;ka

gLrk{kj j[krk gSA fLFkj leLFkkfud gLrk{kj –<+rk ls lq>ko 
nsrs gSa fd LFkkuh; esfV;ksfjd ty eq[; :i ls bu tyrkih; 
ç.kkfy;ksa dks iquHkZj.k djrs gSaA blds foijhr] FkeZy ty esa ,d 
Li”V ldkjkRed v‚Dlhtu&leLFkkfud cnyko mÙkj&if’pe 
fgeky;h {ks= esa mPp ,UFkSYih tyk’k;ksa ds vfLrRo dks bafxr 
djrk gSA dqN >juksa dks NksM+dj] ikbiykbu ds vanj esfVfjd 
ds ikuh ds yacs lapyu le; ¼50 o”kZ ls vf/kd½ dks FkeZy ikuh 
esa de fVªfV;e ekuksa }kjk n’kkZ;k x;k gSA  

.

fp= 3-4-1-1% Hkkjr esa fofHkUu Hkw&rkih; çkarksa ls xeZ >jus  vkSj 
xSj&FkeZy ikuh ds Hkw[kaMksa dks n’kkZus okyk ikbij vkjs[kA

https://doi.org/10.1016/j.earscirev.2021.103890

çlsuthr nkl] ek;k ds-] in~eyky Mh- 

3-4-2 dkosjh unh] nf{k.k Hkkjr ds fo?kfVr Hkkj] jklk;fud 3-4-2 dkosjh unh] nf{k.k Hkkjr ds fo?kfVr Hkkj] jklk;fud 
vi{k; vkSj lhvks2 [kir nj dks fu;af=r djus okys ra= % f}vi{k; vkSj lhvks2 [kir nj dks fu;af=r djus okys ra= % f}
rh;d ènk [kfutksa dh Hkwfedkrh;d ènk [kfutksa dh Hkwfedk

fofo/k tSo&Hkw&jklk;fud çfØ;kvksa ds ifj.kkeLo:i unh  
ds ikuh esa ?kqys gq, foys; fofHkUu çk—frd vkSj ekuotfur  
lzksrksa }kjk çkIr fd, tkrs gSaA dkosjh unh ?kkVh ¼lhvkjch½] 
iwoZ dh vksj cgus okyh if’peh ?kkV ¼MCY;wth½ unh dk 
ty&jklk;fud ewY;kadu] fo?kfVr Hkkj ds lzksr ds vuqlkj 
buiqV ds ifjek.khdj.k ds lkFk&lkFk fo?kfVr Hkkj lzksrksa vkSj 
fu;a=.k ra= dks le>us ds fy, fd;k tkrk gSA flfydsV vi{k; 
nj ¼,lMCY;wvkj½ vkSj lac) lhvks2 [kir nj ¼lhlhvkj½ dk 
ewY;kadu lhvkjch ds flfydsV cslesaV ds dkj.k fd;k tkrk 
gS ftlesa xzsU;qykbV~l vkSj lqijØLVy pêkusa ‘kkfey gksrh 
gSaA jklk;fud nzO;eku larqyu e‚My dk mi;ksx djrs gq, 
vuqekfur lzksr okj foys; Hkkj ;ksxnku ;g n’kkZrk gS fd 
dqy Hkkj dk 68 izfr’kr jklk;fud vi{k; ls gS] blds ckn  
18-5 izfr’kr vkSj 13-5 izfr’kr Øe’k% ekuotfur vkSj ok;qeaMyh; 
buiqV ls gS] ftldk vFkZ gS fd lhvkjch dk jklk;fud vi{k; 
çeq[k foys; Hkkj fu;a=.k ra= gSA lhvkjch esa gksus okys flfydsV 
jklk;fud vi{k; dh rhozrk dks lwpdkad ¼vkjbZ½ }kjk ekik 
tkrk gS vkSj ;g 3 ls vf/kd ik;k tkrk gS] tks ty fudklh 
pêkuksa ¼çkFkfed [kfutksa½ ds viw.kZ vi{k; dk lq>ko nsrk gS] 
ftlds ifj.kkeLo:i v‚DlkbM] ,Y;qfeuks&flfydsV~l vkSj feêh 
ds [kfut ¼LesDVkbV] dkvksfyukbV vkSj eksaVeksfjyksukbV½ lfgr 
ek/;fed [kfutksa ls ;qDr feêh dk fuekZ.k gksrk gSA jklk;fud 
vi{k; ra= dh foLr̀r le> pêkuksa ls çkFkfed [kfutksa vkSj feêh 
ls ek/;fed [kfutksa lfgr fofHkUu var&lnL;ksa ds lh,@,u 
, vkSj ,eth @ ,u, rkfRod vuqikr dk mi;ksx djds dh 
tkrh gSA ,u,&lkekU;h—r feJ.k vkjs[k ¼fp= 3-4-2-1½ ls irk 
pyrk gS fd ek/;fed [kfutksa dk jklk;fud vi{k; gkoh gS 
vkSj dqy fo?kfVr Hkkj esa foys; Hkkj dk ;ksxnku çkFkfed [kfutksa 
¼23-5 izfr’kr½ dh rqyuk esa ek/;fed [kfutksa ¼35-5 izfr’kr½ ls 
dkQh vf/kd gSA ,lMCY;wvkj vkSj lac) lhlhvkj lhvkjch ds 
vkmVysV ¼eqfljh½ ij Øe’k% 13 Vh-fd-eh-&2-ok;&1 vkSj 3-3 
× 105 eksy-fd-eh-&2-ok;&1 gksus dk vuqeku gSA ifj.kke ;g 
Hkh n’kkZrs gSa fd iwoZ dh vksj cgus okyh MCY;wth unh] dkosjh 
dk ,lMCY;wvkj if’pe dh vksj cgus okyh MCY;wth ufn;ksa ds 
vkSlr ,lMCY;wvkj ls dbZ xquk ¼yxHkx 4½ de gS] gkykafd 
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fp= 3-4-2-1% lhvkjch ds fy, lh,@,u, vkSj ,eth@,u, vuqikr ds 
lanHkZ esa ^3^ fofHkUu okLrfod lnL;ksa ds fy, okLrfod lnL; feJ.k 
vkjs[k( pêkuksa ls çkFkfed flfydsV [kfut] feêh esa ek/;fed flfydsV 
[kfut vkSj de miyC/k dkcksZusV [kfut] lhvkjch ikuh ds uewuksa ds fy, 
çkFkfed [kfutksa vkSj ek/;fed [kfutksa ds chp feJ.k dh çòfÙk dk o.kZu 
djrs gSaA *,p,,y] ,l,,y vkSj Mh,p Øe’k% gsyxqj] lyse vkSj /keZiqjh 
ls feêh ds uewuksa dks lanfHkZr djrs gSaA 

https://doi.org/10.1007/s12665-022-10222-1

misankz ch-] vuwi —”.ku ds-] flck ,e-] ,s’o;kZ ,-] ohuw nso oh-] 
Jhfuoklqyq th-

3-4-3 Hkw&LFkkfud vkSj fu.kZ; ysus ds –f”Vdks.k dk mi;ksx djrs 3-4-3 Hkw&LFkkfud vkSj fu.kZ; ysus ds –f”Vdks.k dk mi;ksx djrs 
gq, nf{k.kh Hkkjr esa Hkwty laHkkfor {ks=ksa dh igpku gq, nf{k.kh Hkkjr esa Hkwty laHkkfor {ks=ksa dh igpku 

Hkwty nqfu;k esa m|ksxksa] leqnk;ksa vkSj flapkbZ mís’;ksa ds fy, 
egRoiw.kZ lalk/ku gSA ty lalk/ku tkap ds fy,] ikjaifjd 
HkwHkkSfrdh; rduhd vkSj feêh dk mckÅ ijh{k.k egaxk vkSj 
le; ysus okyk gSA vc] vkj,l vkSj thvkbZ,l vuqç;ksxksa dk 
mi;ksx djds tfVy Hkwty v/;;u dks vklku cuk;k tk jgk 
gS] vkSj Hkwty {kerk ¼thMCY;wih½ ds fp=.k esa vf/kd lQyrk 
ds lkFk lkeus vk;k gSA  

orZeku v/;;u fjeksV lsaflax ¼vkj,l½] HkkSxksfyd lwpuk ç.kkyh 
¼thvkbZ,l½] vkSj fo’ys”k.kkRed inkuqØe çfØ;k ¼,,pih½ 
–f”Vdks.k dk mi;ksx dj Hkkjr ds vka/kz çns’k jkT; ds vuariqj 
ftys ds mÙkjh Hkkx esa Hkwty laHkkfor {ks=ksa ¼thMCY;wihtsM½ 
dh igpku ds fy, fd;k x;k FkkA bl v/;;u esa] fofHkUu 

fo”k;xr ekufp=ksa dks oxhZ—r fd;k x;k gSA thMCY;wihtsM ds 
vkdyu ds fy, Hkw&vk—fr foKku ¼th,e½] ykbuesaV ?kuRo 
¼,yMh½] ty fudklh ?kuRo ¼MhMh½] HkwfoKku] Hkwfe mi;ksx@
Hkwfe doj ¼,y;w,ylh½] feêh] <yku vkSj o”kkZ] tks vkj,l vkSj 
thvkbZ,l rduhd dk mi;ksx djds mRiUu gksrk gSA blds 
vykok] ,,pih –f”Vdks.k vkSj fo’ks”kK lykg ds vk/kkj ij 
çR;sd mi&ekunaM dks lkSais x, lkis{k jSad dk mi;ksx djds 
fofHkUu fo”k;xr ekufp=ksa ds fy, lkis{k Hkkj vkcafVr fd, 
x, FksA vkdZthvkbZ,l esa vkB fo”k;xr ijrksa ds la;kstu ds  
ifj.kkeLo:i Hkwty laHkkfor ekufp= rS;kj gqvk] tks cgqr vPNs 
2-45 izfr’kr ¼87-06 fd-eh-2½] vPNs 12-76 ¼452-56 fd-eh-2½] 
e/;e 63-47 izfr’kr ¼2250-75 fd-eh-2½] [kjkc 15-99 izfr’kr 
¼567-16 fd-eh-2½ vkSj cgqr [kjkc 5-32 izfr’kr ¼188-73 fd-
eh-2½ Hkwty laHkkfor {ks= ds ckjs esa tkudkjh çnku djrk gSA  
vf/kxzghr ifj.kkeksa dks oØ ¼,;wlh@vkjvkslh½ i)fr ds rgr {ks= 
ds lkFk ekU; fd;k x;k FkkA ifj.kke crkrs gSa fd thMCY;wihtsM 
ds chp 78 izfr’kr lR;kiu mPp çn’kZu ds lkFk ,d etcwr 
ldkjkRed lglaca/k gS vkSj [kjkc {ks=ksa ds lkFk de mit {kerk 
esa deh vkbZ gSA bl v/;;u dk fu”d”kZ gS fd thMCY;wih ds 
vkdyu ds fy, ,,pih e‚My vf/kd fo’oluh; gksxkA

;g dk;Z ;ksxh oseuk fo’ofo|ky; ds HkwfoKku foHkkx ds ,e- 
jkt’ks[kj ,oa th- lqn’kZu jktw vkSj xq# xksfcan flag banzçLFk 
fo’ofo|ky; ds vkuan ds lg;ksx ls fd;k x;kA  

https://doi.org/10.1007/s13201-022-01603-9 

misanzk ch-

3-4-4 nf{k.kh Hkkjr ds dkljxksM] dsjy ¼vknZz dfVca/kh;½ vkSj 3-4-4 nf{k.kh Hkkjr ds dkljxksM] dsjy ¼vknZz dfVca/kh;½ vkSj 
fo#/kquxj] rfeyukMq ¼mi&m”.kdfVca/kh;½ {ks=ksa esa Hkwfe {kj.k dh fo#/kquxj] rfeyukMq ¼mi&m”.kdfVca/kh;½ {ks=ksa esa Hkwfe {kj.k dh 
laosnu’khyrk dk vkdyulaosnu’khyrk dk vkdyu

jk”Vªh; ìFoh foKku v/;;u dsanz ¼,ulhbZ,l,l½ us jk”Vªh; 
usVodZ ifj;kstuk ds fy, bljks&lSd] vgenkckn ds lkFk 
,d le>kSrk Kkiu ij gLrk{kj fd,] ftldk ‘kh”kZd gS 
^̂ e#LFkyhdj.k vkSj Hkwfe {kj.k % fuxjkuh] Hks|rk vkdyu vkSj 
eqdkcyk ;kstuk 2018 & 2021 ,dh—r fjeksV lsaflax vkSj 
thvkbZ,l rduhdksa dk mi;ksx djukA bl v/;;u ds fgLls 
ds :i esa dsjy vkSj rfeyukMq esa nks ftyksa ds Hkwfe {kj.k 
dh fLFkfr dh tkap dh xbZA thvkbZ,l&vk/kkfjr MhohvkbZ 
¼fMt+fVZfQds’ku oYujsfcfyVh baMsDl½ e‚My dk mi;ksx fofHkUu 
tyok;q ifjfLFkfr;ksa esa çpfyr nks LFkyksa esa e#LFkyhdj.k vkSj 
Hkwfe {kj.k ds fy, laHkkfor Hks|rk] vFkkZr~ dsjy esa dkljxksM 
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vuqla/kku xfrfof/k;ka

ftyk ¼vknZz m”.kdfVca/kh;½ vkSj rfeyukMq esa fo#/kquxj ftyk 
¼miks”.kdfVca/kh;½ ds ekufp=.k vkSj ewY;kadu ds fy, fd;k 
x;k gSA MhohvkbZ e‚My dks cgqfHkUu:ih lkaf[;dh; lwpdkadksa] 
vFkkZr~ tyok;q lwpdkad ¼lhvkbZ½] ènk lwpdkad ¼,lvkbZ½] 
ouLifr lwpdkad ¼ohvkbZ½] Hkwfe mi;ksx lwpdkad ¼,y;wvkbZ½] 
vkSj lkekftd&vkfFkZd lwpdkad ¼,lbZvkbZ½ }kjk fu”ikfnr 
fd;k tkrk gSA bu cgqfHkUu:ih lwpdkadksa dk vuqeku dbZ Hkw& 
i;kZoj.kh; vkSj tulkaf[;dh; ekinaMksa tSls Hkwfe mi;ksx @ 
Hkwfe doj ¼,y;w,ylh½] o”kkZ] feêh ds xq.k] LFkyk—fr ¼<yku½] 
Hkw&vk—fr] HkwoSKkfud lsfVaXl] tyok;q dkjdksa dk mi;ksx djds 
yxk;k tkrk gSA ifj.kkeksa ls irk pyrk gS fd dsjy ds dkljxksM 
ftys dks e#LFkyhdj.k dh mPp Js.kh ds lkFk igpkuk ugha x;k 
gS] vkSj dqy {ks= ds 8-3 izfr’kr {ks= esa dksbZ egRoiw.kZ tksf[ke 
ugha gSA fuEu Hks|rk fLFkfr;ksa ds rgr 91-4 izfr’kr dk {ks= 
foLrkj ik;k x;k gS] vkSj LFky&fof’k”V {ks=ksa vFkkZr~ dksMDdM+] 
frfejh] fdykyksM] iqYywj] iu;ky] iYyhdsjs esa Hkwfe {kj.k ds fy, 
e/;e laosnu’khyrk ds rgr 0-23 izfr’kr {ks= ik;k x;k vkSj 
ekuo&çsfjr xfrfof/k;ka tSls ouksa dh dVkbZ] vkSj ,y;w,ylh 

ifjorZu ds dkj.k nqyZHk ik;k x;kA rfeyukMq esa miks”.k 
dfVca/kh; fo#/kquxj ftys ls irk pyrk gS fd dqy {ks=Qy 
dk 1-4 izfr’kr Hkwfe {kj.k ds varxZr ugha vkrk gS( gkykafd] 65-4 
izfr’kr {ks= de lqHks|rk ds varxZr vkrk gS vkSj 33-2 izfr’kr 
lkekU; :i ls detksj {ks= ds varxZr vkrk gSA 1428 fd-eh-2 
¼33-2 izfr’kr½ dk LFkkfud :i ls vuqekfur {ks= e#LFkyhdj.k 
ds fy, e/;e Hks|rk ds lkFk ik;k tkrk gSA l[r feêh ds dVko 
vkSj c<+rh feêh dh yo.krk dh fLFkfr ds dkj.k ftys ds fofHkUu 
fgLlksa esa Hkwfe {kj.k çHkkfor gksrk gS] ftlesa osEcdksêbZ] iukbdqMh] 
ukfjdqMh] f’kodk’kh] fo#/kquxj ‘kgjh fudVrk vkSj v#IiqdksêbZ 
‘kkfey gSaA yxHkx 65-5 izfr’kr {ks= dks Hkwfe fuEuhdj.k dh de 
lqHks|rk ds :i esa ns[kk x;k gS( gkykafd] fofHkUu LFkyksa ds Hkwfe 
lalk/ku çk—frd vkSj ekuotfur nksuksa xfrfof/k;ksa ds dkj.k  
/khjs&/khjs fxjkoV dh fLFkfr ls xqtj jgs gSa ftlls i;kZoj.kh; 
ikfjfLFkfrd ra= ij çfrdwy çHkko iM+ jgk gSA

;g dk;Z lSd&bljks] vgenkckn ds lg;ksx ls fd;k x;kA

https://vedas.sac.gov.in/static/atlas/dsm/DLD_
Atlas_SAC_2021.pdf

dkfyjkt ,l-] ds- ds- jkepanzu] v#.k vkj- ukFk] T;ksfr tkslsQ

3-4-5 nf{k.kh Hkkjr ds unh ds dkosjh MsYVk eSnkuksa esa Hkwty 3-4-5 nf{k.kh Hkkjr ds unh ds dkosjh MsYVk eSnkuksa esa Hkwty 
ty&jklk;fud fo’ks”krk,a vkSj [kkjk ikuh vanj vk tkuk ty&jklk;fud fo’ks”krk,a vkSj [kkjk ikuh vanj vk tkuk 

Hkkjr ds rfeyukMq ds fr#o:j ftys esa fLFkr dkosjh unh ds 
fupyh ?kkVh dks MsYVkbZ unh ds fu{ksi doj djrs gSaA vf/kdka’k 
—f”k Hkwfe unh] ugj vkSj Hkwty ¼thMCY;w½ lzksrksa ls flafpr dh 
tkrh gSA ,ih,p, ¼2012½ ekud çksVksd‚y dk mi;ksx djds 
50 cksjosy ds uewus ,d= fd, x, vkSj mudk fo’ys”k.k fd;k 
x;kA fp= 3-4-5-1 esa thMCY;w xq.kksa ds LFkkfud forj.k dks 
n’kkZ;k tkrk gSA dbZ LFkkuksa ij] thMCY;w lzksr ihus vkSj flapkbZ 
ds mís’;ksa ds fy, mi;qDrrk ds lkFk ik, tkrs gSa] dqN LFkyksa 
dks NksM+dj tks moZjdksa vkSj ¶ywfo;ks&ejhu var%fØ;kvksa ls ued 
lkexzh ds feJ.k ds dkj.k mPp ,u,$ vkSj lh,y& lkexzh ij 
uksV fd, tkrs gSaA dbZ LFkyksa esa thMCY;w uewuksa dk ih,p eku 
6-9 ls 8-2 ds lkFk vuqekfur fd;k x;k Fkk tks ekewyh {kkjh; 
fLFkfr;ksa dks bafxr djrk gSA thMCY;w uewuksa dk vuqeku Øe’k% 
bZlh ¼375&2290 ekbØks ,l@ls-eh-½ vkSj VhMh,l ¼120&1700 
esD@,y½ FkkA  blds vk/kkj ij] thMCY;w lzksrksa dks vkbZ ¼bZlh 
1500 ls de ekbØks ,l@ls-eh-½ vkSj Vkbi AA ¼bZlh 1500 
& 3000 ekbØks ,l@ls-eh-½ ds :i esa oxhZ—r fd;k x;k gSA  
/kuk;u xq.k lh,2$ ¼0-60 & 2-97 esD@yh-½( ds :i esa vuqekfur 

fp= 3-4-4-1 % dsjy esa dkljxksM ftys ¼,½ vkSj rfeyukMq esa fo#/kquxj 
ftys ¼ch½ ds Hkwfe {kj.k laosnu’khy {ks=ksa dks thvkbZ,l vk/kkfjr ,yMhvkbZ 
e‚My dk mi;ksx djds mRiUu fd;k x;kA
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gSa( ,eth2$ ¼0-40 & 5-96 esD@yh-½ ds$ ¼0-03 & 0-82 esD@yh-½ 
vkSj ,u,2$ ¼1-39 & 15-02 esD@yh-½( tcfd lh,2$ vkSj ds$ 
ihus ds ikuh dh xq.koÙkk dh okaNuh; lhek ds vanj ik, x,] 
ysfdu uewus 5 vkSj 9 esa ,eth2$ vkSj ,u,2$ ls vf/kd] vkSj 
muds ns[ks x, eku Øe’k% 75 ,eth@yh- vkSj 30 ,eth@ 
yh- gSaA vk;uksa ds xq.kksa dk vuqeku lh,y& ¼3-20&25-6 esD@
yh-½] lhvks

2
3 ¼0-5&3-02 esD@yh-½] ,plhvks

3
& ¼0-46&5-92 esD@

yh-½ vkSj ,lvks
4
2& ¼0-10&2-34 esD@yh-½ ds :i esa yxk;k x;k 

FkkA lh,y&  MCY;w,pvks ¼fo’o LokLF; laxBu½ dh vuqes; 
lhek dh rqyuk esa 20 uewuksa esa mPp lkanzrk esa ik;k x;k Fkk] 
blh rjg] mPp ,u,2$ dks dbZ uewuksa esa uksV fd;k x;k Fkk tks 
feêh ds gkbMªksfyd xq.kksa vkSj iks”kd rRoksa dks çHkkfor djrs FksA 
fp= 3-4-5-2, esa ,p,QbZ ¼ty&jklk;fud ladk;ksa dk fodkl½ 
vkjs[k fn[kk;k tkrk gS tks fjlus ds çokg ds dkj.k ehBs 
ikuh&[kkjs ikuh ds feJ.k dh xfr’khyrk dks n’kkZrk gSA iFk ¼3½ 
dh vksj feJ.k {ks= esa yxHkx 38 izfr’kr uewus ns[ks x,A 62 
izfr’kr uewuksa esa ls ,u,&lh,y eq[kksa vkSj fefJr ,u,&lh,y 
eq[kksa dh òf) ls [kkjs ikuh ds vanj vkus dk vuqHko gqvkA 
fxCl Iy‚V ¼fp= 3-4-5-2ch½ fn[kkrk gS fd j‚d vi{k; vkSj 
ok”ihdj.k dkjd thMCY;w xq.koÙkk dks fu;af=r dj jgs gSa vkSj 
Iy‚V ls irk pyrk gS fd dbZ thMCY;w uewus ok”ihdj.k vkSj 
j‚d&okWVj çHkqRo {ks= ds varxZr vkrs gSaA ikbij vkjs[k ¼fp= 

3-4-5-2lh½ fn[kkrk gS fd thMCY;w eq[k ,u,2$ → lh,y& → 
,plhvks

3
& ij 40 izfr’kr vuqØeksa dks n’kkZrk gS] vkSj ,u,2$ 

→  ,eth2$ →  lh,y& → ,plhvks
3
& ij 23 izfr’kr] vkSj 

T;knkrj dbZ uewuksa esa vof’k”V dkcksZusV ds lkFk feyk;k tkrk 
gSA fp= 3-4-5-2Mh esa thMCY;w vk;fud laca/k dks bafxr djus 
okys LdSVj Iy‚V dks n’kkZ;k tkrk gSA dqN uewuksa dks NksM+dj 
bZlh dh òf) ds izfrdwy ,u,2$@lh,y& vuqikr fLFkj jgrk gS(  
vk/kkj fofue; xfrfof/k;ksa ds dkj.k yxHkx 81 izfr’kr uewuksa 
dks ,u,2$ dh rqyuk esa mPp lh,y& ij uksV fd;k x;k 
FkkA lh,2$ $ ,eth2$ vkSj ,lvks

4
2− $,plhvks

3
&½ dk laca/k 

,lvks
4
2− ,plhvks

3
& ds vk;u fofue; ds dkj.k 1%1 ds vuqikr 

esa çfrxeu js[kk dks n’kkZrk gS] vkSj ;g dbZ thMCY;w uewuksa esa 
flfydsV [kfutksa ds fo?kVu dks bafxr djrk gSA blds vykok] 
dqN rjkbZ {ks=ksa esa thMCY;w uewus lh,y& $ ,lvks

4
2−] vkSj ,u,2$ 

$ ds$] ds laca/k dks n’kkZrs gSa] vkSj —f”k fjVuZ çokg] ;kuh —f”k 
xfrfof/k;ksa ds fy, mi;ksx fd, tkus okys moZjd ls vk/kkj 
fofue; ds dkj.k DyksjkbM vkSj lYQsV lkexzh dk çHkqRo gSA 

fp= 3-4-5-2% thMCY;w xq.kksa ds ty&Hkw&jlk;u lwpdkad% ,½ ehBs ikuh dk 
,p,QbZ vkjs[k & [kkjs ikuh dk feJ.k baVjQsl( ch½ m)j.kksa vkSj vk;uksa ds 
laca/kksa ds fy, fxCl Iy‚V( lh½ thMCY;w çeq[k vk;fud jpukvksa dk ikbij 
vkjs[k( Mh½ thMCY;w vk;fud laca/k dk LdSVj vkjs[kA

;g dk;Z jk”Vªh; ènk losZ{k.k ,oa Hkwfe mi;ksx ;kstuk C;wjks 
dh yfyrk ,e-] /k#ejktu ,l-] dykblsYoh ch-] f’kokuan ds-] 
dks;y ,-] gsxM+s vkj- ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1007/s11356-021-13467-8

dkfyjkt ,l-

fp= 3-4-5-1 % dkosjh unh dh fupyh ?kkVh ds MsYVk okyh unh ds fu{ksiksa 
esa Hkwty ty jlk;fud xq.kksa dk LFkkfud forj.k( ih,p ¼,½( bZlh ¼ch½] 
VhMh,l ¼lh½] lksfM;e ¼Mh½] DyksjkbM ¼bZ½] ckbdkcksZusV ¼,Q½A

vu
qla/

kku
 x

fr
fo
f/k
;k
a
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3-4-6 nf{k.kh Hkkjr ds d#esfu;kj unh ?kkVh ¼v/kZ&’kq”d {ks=½ esa 3-4-6 nf{k.kh Hkkjr ds d#esfu;kj unh ?kkVh ¼v/kZ&’kq”d {ks=½ esa 
Hkwty laHkkfor {ks=ksa dh igpkuHkwty laHkkfor {ks=ksa dh igpku

d#esfu;kj ?kkVh Hkkjr ds rfeyukMq jkT; ds nf{k.k&iwohZ Hkkx 
esa fLFkr ,d xSj&ckjgeklh vkSj v/kZ&’kq”d ifj–’; gSA ?kkVh 
dh 56-5 fd-eh- dh yackbZ ds lkFk 976 fd-eh-2 ds dqy {ks=Qy 
dks doj fd;k tkrk gS] tks ‘kq”d Hkwfe —f”k xfrfof/k;ksa vkSj 
xzkeh.k cfLr;ksa esa ik, tkrs gSaSA  Hkwty ihus vkSj flapkbZ ds fy, 
,d çeq[k lalk/ku gS] ysfdu fiNys nks n’kdksa ls] çk—frd vkSj 
ekuotfur nksuksa rjg dh xfrfof/k;ksa ds dkj.k ikuh ds Hkwfexr 
Lrj esa Hkkjh fxjkoV vkbZ gSA lrr vkthfodk çca/ku ds fy, 
thMCY;w laHkkfor {ks= ds ekufp=.k ds fy, dbZ Hkw&i;kZoj.kh; 
ekinaMksa dk thvkbZ,l vk/kkfjr fo’ys”k.kkRed inkuqØe çfØ;k 
¼,,pih½ e‚Mfyax dh tkrh gSA thMCY;w laHkkfor ekufp= dk 
lhekadu fd;k x;k gS 10-7 izfr’kr {ks= dsoy mPp thMCY;w 
laHkkfor {ks= çnf’kZr djrk gS( tcfd] 26-8 izfr’kr {ks= eq[; 
:i ls /kkjkvksa vkSj iSfy;ks pSuyksa ds vklikl vPNh thMCY;w 
{kerk dks bafxr djrk gSA yxHkx 33-6 izfr’kr {ks= e/;e 
thMCY;w {kerk ij uksV fd;k x;k gS] tcfd] ikuh dk Hkwfexr 
Lrj ekulwuh o”kkZ ls fjpktZ gks jgk gSA HkwxHkhZ; lajpukvksa dh 
mi&lrg O;oLFkk }kjk de iquHkZj.k ds ifj.kkeLo:i 28-9 
izfr’kr {ks= de thMCY;w {kerk ds varxZr vkrk gSA ofVZdy 
bysfDVªdy lkmafMax ¼ohbZ,l½ vkSj Hkwty mit MsVk ds bu&lhVw 
HkwHkkSfrdh; losZ{k.k thMCY;w laHkkfor ekufp= dh rS;kjh ds fy, 
çfr&lR;kfir gSa vkSj ;g vlac) vkSj v/kZ&lhfer lajpukvksa 
ds varfuZfgr tyHk̀rksa esa mPp thMCY;w {kerk dks bafxr djrk 
gSA tcfd] mPp lja/kzrk ij ik, tkus okys ryNVh lajpuk,a tks 
vPNh ikjxE;rk dh vksj ys tkrh gSa] dBksj pV~Vku lajpukvksa 
dh rqyuk esa gksrh gSaA blds vykok] bu lajpukvksa esa fØLVyh; 
pV~Vku lajpukvksa ds lhfer tyHk̀rksa ds uhps Hkh mi&lrg esa 
vkSj mlds vklikl thMCY;w çokg dks c<+kus ds fy, nks”k] js[kk,a 
‘kkfey gSaA ofVZdy bysfDVªdy lkmafMax ¼ohbZ,l½ vkSj Hkwty 
{kerk bldh HkwHkkSfrdh; fo’ks”krkvksa ds vk/kkj ij mi&lrg 
O;oLFkk vkSj ikuh ds Hkwfexr Lrj ds laca/k dks bafxr djrh 
gSA fp= 3-4-6-1 ch fofHkUu LFkkuksa ds ohbZ,l oØ dks n’kkZrk gS 
tks bafxr djrk gS fd ohbZ,l 1] ohbZ,l 2] ohbZ,l 3] ohbZ,l 
4 ds oØksa dks de çfrjks/kdrk vkSj nwljh ijr esa vi{k; vkSj 
ÝSDpj {ks= dh mPp eksVkbZ ds :i esa tkuk tkrk gS ftlls vPNs 
thMCY;w laHkkfor {ks=ksa dh ?kVuk dk irk pyrk gSA ̂,* çdkj dk 

ohbZ,l oØ fof’k”V dBksj pV~Vku lajpuk dh ?kVuk dks bafxr 
djrk gS( tcfd çfrjks/kdrk xgjkbZ ¼,&Vkbi oØ½ ds lkFk xgjs 
lajpuk dh vksj c<+rh gS tks cgqr [kjkc Hkwty laHkkfor {ks=ksa dks 
bafxr djrh gSA ohbZ,l 5] ohbZ,l 6 ds oØ çHkqRo okys ,&çdkj 
ds oØ ij uksV fd, x, gSa tks {ks= esa [kjkc thMCY;w {kerk dks 
bafxr djrs gSaA lhthMCY;wch & 14 dqvksa ds Hkwty mit MsVk 
dk mi;ksx djds thMCY;w dks izfr&lR;kfir fd;k tkrk gS] vkSj 
;g n’kkZrk gS fd mPp thMCY;w mit nj mPp thMCY;w laHkkfor 
{ks=ksa ds lkFk –<+rk ls lglac) gSA ?kkVh ds vanj] mPp thMCY;w 
{kerk eq[; :i ls vU; dBksj pV~Vku lajpukvksa dh rqyuk esa 
ryNVh lajpukvksa ds viq”V vkSj vi{kf;r v/kZ&lhfer tyHk̀rksa 
esa ikbZ tkrh gSA gkykafd] unh ds fdukjs ik, tkus okys tyks<+ 
fu{ksiksa esa] unh ds çokg vkSj viokg ds iquHkZj.k ds dkj.k mPp 
Hkwty mit ns[kh xbZA ;g v/;;u mi;qDr LFkyksa ij o”kkZ ty 
lap;u ds fy, çkFkfed MsVkcsl çnku djrk gS vkSj v/kZ&’kq”d 
{ks= esa okWVj’ksM ¼tylaHkj½ çca/ku ds fy, cgqr mi;ksxh gSA 

fp= 3-4-6-1% thvkbZ,l vk/kkfjr ,,pih e‚My dk mi;ksx djds nf{k.k 
Hkkjr ds d#esfu;kj unh ?kkVh ¼v/kZ&’kq”d {ks=½ esa Hkwty laHkkfor {ks=A

;g dk;Z euksuefu;e lqanjukj fo’ofo|ky; ds v#.kcksl ,l-] 
Jhfuokl ok;-] jktdqekj ,l-] fuR;k lh- uk;j ds lg;ksx ls 
fd;k x;k FkkA

https://doi.org/10.1016/j.gsd.2021.100586

dkfyjkt ,l-

vuqla/kku xfrfof/k;ka
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3-4-7 volknksa esa ckbokWYOk esjsfVDl esjsfVDl ds tSo lap; ij 3-4-7 volknksa esa ckbokWYOk esjsfVDl esjsfVDl ds tSo lap; ij 
Vªsl /kkrq lanw”k.k dk çHkkoVªsl /kkrq lanw”k.k dk çHkko

esjsfVDl esjsfVDl esa Vªsl /kkrqvksa ds tSo lap; iSVuZ dk ewY;kadu 
djus ds fy, ,d iapo”khZ; ekSleh v/;;u ¼2015&2019½ 
vk;ksftr fd;k x;k gSA DySe esa Vªsl /kkrqvksa dh lkanzrk ryNV 
ds leku lhvkj > lh;w > ,uvkbZ >tsM,u > ihch > lhMh 
> ,pth] ¼c‚Mh> esaVy > fxYl½ ds :i esa ns[kh xbZA ryNV 
esa lh;w vkSj lhvkj ds lanw”k.k dkjd ls fudk; esa lacaf/kr /kkrq 
lkanzrk ¼vkj ¾ 0-687] vkj ¾ 0-962½] esaVy ¼vkj ¾ 0-880] vkj 
¾ 0-956½ vkSj fxYl ¼vkj ¾ 0-937] vkj ¾ 0-863½ ds lkFk 
etcwr tqM+ko fn[kk;kA lhvkj ds fy, tSo lkanzrk mPp Fkk vkSj 
mlds ckn ,uvkbZ FkkA ehu esVy dalaVªs’ku jsV ¼,e,elhvkj½ 
lhvkj mPp Fkk vkSj ,pth de Fkk ¼c‚Mh > esaVy > fxYl½A 
v/;;u esa ;g fl) fd;k tkrk gS fd esjsfVDl esjsfVDl }kjk 
Vªsl /kkrq dk baVsd ekSleh fHkUurk] HkkSfrd jklk;fud dkjdksa] 
ryNV cukoV] jklk;fud fof’k”Vrk vkSj çksVhu la’ys”k.k dh 
c<+rh ekax ls çsfjr çtkfr;ksa ds vanj fufeZr p;kip; ruko 
ls tqM+k gqvk gSA mÙkjk/kZ ds ifj.kkeLo:i lh;w vkSj lhvkj ds 
lap; dh nj laof/kZr gqbZA 

https://doi.org/10.1016/j.marpolbul.2022.113422 

jrh’k dqekj ,e-] vuwi —”.ku ds-] foesDlu oh-

3-4-8 fiLrkfl;k osjk ,y- ‘ksy vk/kkfjr lfØ; dkcZu dk mi;ksx 3-4-8 fiLrkfl;k osjk ,y- ‘ksy vk/kkfjr lfØ; dkcZu dk mi;ksx 
djds eqgkus ds ikuh ls eSykdkbV gjs jax dks çHkkoh rjhds ls djds eqgkus ds ikuh ls eSykdkbV gjs jax dks çHkkoh rjhds ls 
gVkus ds fy, ,d i;kZoj.kh; gfjr –f”Vdks.kgVkus ds fy, ,d i;kZoj.kh; gfjr –f”Vdks.k

v/;;u dk mís’; ty lalk/kuksa esa MkbZ çnw”k.k dks fu;af=r 
djus ds fy, dk;Zuhfr fodflr djuk gS] tks orZeku vkS|ksfxd 
;qx esa ,d oSf’od [krjk gSA MkbZ gVkus dh çfØ;k esa i;kZoj.k 
ds vuqdwy vkSj ykxr çHkkoh lkexzh dk fodkl vHkh rd 
iwjh rjg ls ugha [kkstk x;k gSA bl çdkj] orZeku dk;Z esa 
vif’k”V ty ls eSykdkbV xzhu ¼,eth½] ,d /kuk;u MkbZ dks 
gVkus ds fy, fiLrk [kksy ¼fiLk,lh½ ls rS;kj lfØ; dkcZu 
dks fodflr djus vkSj vuqiz;ksx djus esa gjs jax dks gVkus dk 
o.kZu fd;k tkrk gSA vo’kks”k.k dh lrg dh fo’ks”krkvksa vkSj 
xq.kksa dk v/;;u Qwfj;j&VªkalQ‚eZ baÝkjsM LisDVªksLdksih] LdSfuax 
bysDVª‚u ekbØksLdksih] ,Dl&js foorZu] ekSfyd fo’ys”k.k vkSj 

ukbVªkstu vo’kks”k.k&foyo.khdj.k dk mi;ksx djds fd;k x;k 
FkkA ih,p] çkjafHkd MkbZ lkanzrk] rkieku vkSj vk;fud ‘kfDr 
tSls çHkko’kkyh çk;ksfxd ekinaMksa dk çHkko cSp eksM esa fd;k 
x;k Fkk rkfd dSVk;ksfud MkbZ çnw”kd dks vf/kdre gVkus ds 
fy, mi;qDr fLFkfr;ksa dh tkap dh tk ldsA MkbZ gVkus ds 
fy, b”Vre ?kksy dk ih,p 7-0 ij ik;k x;kA vo’kks”k.k dh 
çfØ;k 30 feuV esa larqyu rd igqap xbZ] ftlesa 75 feyhxzke 
@ yh- dh çkjafHkd lkanzrk ds fy, tyh; ?kksy ls 96-7 izfr’kr 
feyh xzke dk vf/kdre fu”dklu gqvkA L;wMks&f}rh;&Øe 
dSufVDl dks vo’kks”k.k ds dkbusfVDl dh O;k[;k djus ds 
fy, lcls vPNk fQV e‚My ik;k x;kA ySaxeqbj vkblksFkeZ 
e‚My ls çkIr vf/kdre vo’kks”k.k dh {kerk 76-92 feyhxzke@
th FkhA FkeksZMk;ukfed v/;;uksa ls irk pyk gS fd fiLk,lh 
ij feyh xzke dk vo’kks”k.k lgt vkSj ,aMksFkfeZd FkkA O;; gqbZ 
vo’kks”kdrk ds iqu% ç;ksT; v/;;u Hkh fd, x, FksA vf/k’kks”kd 
dk ç;ksx eqgkus ds ikuh ds uewuksa ls ,eth dks fudkyus esa 
lQyrkiwoZd fd;k x;k vkSj ik;k x;k fd fiLk,lh dk 4-0 
th@,y feyh xzke dks yxHkx 99-9 izfr’kr gVkus ds fy, 
i;kZIr FkkA  

(a) (b)

fp= 3-4-8-1% ¼,½ vo’kks”k.k ls igys ¼ch½ vo’kks”k.k ds ckn dh fiLk,lh dh 

,lbZ,e Nfo;kaaA 

fiLrkf’k;ks ¼fil,lh½ ds ‘ksy ls rS;kj lfØ; dkcZu dh 
vo’kks”k.k dh ç—fr tyh; ?kksy ls ,eth dks çHkkoh <ax ls 
gVkus ds fy, cgqr mi;ksxh ikbZ xbZA fiL,lh dh rS;kjh esa 
‘kkfey flaFksfVd ekxZ ç—fr esa i;kZoj.k ds vuqdwy FkkA lrg 
vkdkfjdh] dk;kZRed lewg dh miyC/krk vkSj vxzxkeh dh 
fØLVyksxzkfQd tkudkjh dh iqf”V ,lbZ,e] ,QVhvkbZvkj vkSj 
,DlvkjMh ls dh xbZ FkhA vo’kks”k.k dh ?kVuk ih,p 7-0 ds 
b”Vre ih,p ij fuHkZj Fkh vkSj vo’kks”k.k 30 feuV ds vanj 
larqyu rd igqap x;kA  rkieku esa òf) ds lkFk vo’kks”k.k 
dh {kerk esa òf) gqbZ] tks vo’kks”k.k dh ,aMksFkfeZd ç—fr dks 
n’kkZrk gSA vo’kks”k.k dSusfVDl vPNh rjg ls L;wMks&f}rh;&Øe 
dk;usfVDl ds fy, fQV gS vkSj vo’kks”k.k vkblksFkeZ vPNh 
rjg ls ySaxeqbj vkblksFkeZ e‚My dk mi;ksx djds of.kZr gSA 
fxCl eqDr ÅtkZ vkSj ekud FkSYih ls çkIr ekuksa us vo’kks”k.k dh 
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lgt vkSj ,aMksFkfeZd ç—fr dks n’kkZ;kA iqutZuu v/;;uksa ds 4 
pØksa ds ckn Hkh 80 izfr’kr ,eth ls vf/kd vo’kks”k.k ds fy, 
vf/k’kks”kd dh laHkkfor {kerk dks fn[kk;k x;kA var esa] çk—frd 
vo’kks”k.k ls lfØ; dkcZu dks eSykdkbV xzhu ds yf{kr gVkus ds 
fy, ,LVqjhu ikuh ds uewuksa ij lQyrkiwoZd ykxw fd;k x;kA 

https://doi.org/10.1007/s40899-022-00612-5

g”kkZ egknsou] fufeuk ih-oh-,e-] vuwi —”.ku ds-

3-5 leqnzh HkwfoKku lewg3-5 leqnzh HkwfoKku lewg

3-5-1 lw;Z ds çdk’k ds çHkqRo dh fLFkfr ds rgr mPp ÅtkZ lw{e 3-5-1 lw;Z ds çdk’k ds çHkqRo dh fLFkfr ds rgr mPp ÅtkZ lw{e 
Tokj leqnz rV ij rVh; ohfM;ks fuxjkuh rduhdksa ls fudVorhZ Tokj leqnz rV ij rVh; ohfM;ks fuxjkuh rduhdksa ls fudVorhZ 
ygj fo’ys”k.k % Hkkjr ds nf{k.k&if’peh rV esa ofy;kFkqjk leqnz ygj fo’ys”k.k % Hkkjr ds nf{k.k&if’peh rV esa ofy;kFkqjk leqnz 
rV ls ,d izdj.k v/;;urV ls ,d izdj.k v/;;u

fujarj fuxjkuh ds fy, ohfM;ks vk/kkfjr fjeksV lsaflax fof/k;ka 
blds de tksf[ke vkSj ykxr çHkkoh lqfo/kkvksa vkSj pje ?kVukvksa 
ds nkSjku MsVk çnku djus dh {kerk ds dkj.k Qk;nsean gSaA 
bl laca/k esa] jk”Vªh; ìFoh foKku v/;;u dsanz ¼,ulhbZ,l,l½ 
us Lons’kh ohfM;ks chp e‚fuVfjax flLVe ¼ohch,e,l½ ds ek/;e 
ls Hkkjr esa ohfM;ks&vk/kkfjr fuxjkuh i)fr dks viukrs gq, 
fujarj rVh; fuxjkuh ds fy, ,d izk;ksfxd ifj;kstuk ‘kq: 
dh gSA igyk ohch,e,l LVs’ku] ofy;kFkqjk esa LFkkfir fd;k 
x;k Fkk] tks Hkkjr ds nf{k.k if’peh rV esa ,d fof’k”V mPp 
ÅtkZ leqnz rV gS vkSj ohfM;ks bestjh ls rVh; e‚QksZ&gkbMªks 
xfr’khy fo’ks”krkvksa dks çkIr djus ds fy, l‚¶Vos;j midj.k 
fodflr fd, tk jgs gSaA blds fgLls ds :i esa] Hkkjrh; 
rVh; ifjfLFkfr;ksa ds vuqdwy gksus ds fy, miyC/k vksiu&lkslZ 
VwYl dks la’kksf/kr djus dk ç;kl fd;k x;k gSA vksiu&lkslZ 
Vwyc‚Dl ;w,yvkbZ,lbZ,l dks ;kstuk ǹ’; mRiknu ds fy, 
mi;qDr ik;k x;k] [kkldj tc dSejk LVs’ku de ÅapkbZ ij 
gksaA Hkkjrh; ç.kkyh ds fodkl ds ‘kq#vkrh pj.kksa esa ns[ks x, 
nks”kksa esa ls ,d lw;Z ds çdk’k dh rhozrk esa fHkUurk ds dkj.k 
‘kq: dh xbZ =qfV;ka FkhaA Fk‚elu dh eYVh&VsiMZ fof/k ds ek/;e 
ls fMtkbu fd, x, ,d u, e‚MîwysfVM VªkalQj QaD’ku 
¼,eVh,Q½ dh ‘kq#vkr ds lkFk bls nwj fd;k x;k gSA u, 
,eVh,Q ds mi;ksx ds lkFk] xSj&jSf[kdrk] lw;Z ds çdk’k dh 
fofo/krkvksa vkSj vU; LFkkuh; lanw”kdksa ls mRiUu o.kZØeh; ‘kksj 
dks Lohdk;Z Lrj rd de fd;k tk ldrk gSA 

:ikarfjr rhozrk LisDVªk ¼fp= 3-5-1-1½ esa fnu Hkj esa 90 izfr’kr 
ls vf/kd dk lglaca/k j[kdj bu&lhVw eki ds lkFk dkQh 
vPNk rky esy fn[kk;k x;k gSA çkIr lglacaf/kr vkj,e,lMh 
eku Hkh de FksA rjax ekinaMksa dk vkdyu djrs le; ¼fp= 

3-5-1-2½ ;g ns[kk x;k fd ,d ckj yach vof/k ds cnykoksa dks 
/;ku esa j[krs gq,] ek/; iwokZxzg vkSj vkj,e,l =qfV vuqes; 
lhek ds vanj gSaA bl v/;;u ds vk/kkj ij] ;g ik;k x;k gS 

fp= 3-5-1-1% 10@04@2017 dks ,d ?kaVs ds varjky ij ikoj LisDVªk 
lax.kukA

fp= 3-5-1-2% ohfM;ks O;qRiUu ekinaMksa dk lR;kiu % ¼,½ leqnz rV dh pkSM+kbZ 
vkSj ¼ch½ lQZt+ksu dh pkSM+kbZA

vuqla/kku xfrfof/k;ka
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fd LFkkukarj.k dk;Z vuqeku esa eYVh&VsiMZ fof/k;ksa dk mi;ksx 
ohfM;ks bestksa ls fudVorhZ rjax ekinaMksa ds vkdyu esa ‘kksj vkSj 
LFkkuh; çHkkoksa dks dkQh de fd;k tk ldrk gSA

https://doi.org/10.1016/j.rsma.2022.102205

jes’k ,e-] ‘khyk uk;j ,y-] vuwi Vh- vkj-] çdk’k Vh- ,u-

3-5-2 nf{k.k if’peh Hkkjr ds dsjy rV ds nsj prq/kkZrqd ryNV 3-5-2 nf{k.k if’peh Hkkjr ds dsjy rV ds nsj prq/kkZrqd ryNV 
ds isfy;ks,Uok;uZesaV dk iqufuZekZ.kds isfy;ks,Uok;uZesaV dk iqufuZekZ.k

dsjy rV] nf{k.k Hkkjr ds lkFk nsj ls prq/kkZrqd dky ds 
nkSjku rVh; Hkw&vk—fr;ksa( eqgkuk] >hysa] ySxwu vkSj cSfj;j leqnz 
rV ds fuekZ.k esa ckj&ckj gksus okys leqnz&Lrj ds ifjorZu 
ifjyf{kr gksrs gSaA bu Hkw&vk—fr;ksa ls ryNV dksj dks ryNV 
fyFkksQSfll] Hkw&jklk;fud ekinaMksa vkSj lacaf/kr QksjkfefuQsjy 
vlsacfy;ksa ds fy, nsj ls prq/kkZrqd okrkoj.k ds iqufuZekZ.k ds 
fy, lacksf/kr fd;k x;k FkkA eksVs jsrhys ryNV ¼7&9 ehVj 
eksVkbZ½ dh ,d ijr ysV IyhLVksflu ¼40 fdlZ chih½ ryNV 
vuqØe ij fuHkZj gSA fofHkUu ÅtkZ O;oLFkkvksa esa blds teko ds 
dkj.k ‘kkar okrkoj.k esa ryNV dks cgqr rsth ls tek fd;k x;k 
FkkA DokVZ~t ds nkus dh lw{e cukoV ls Hkh bldh iqf”V gksrh 
gSA Hkw&jklk;fud rkfRod laca/k ¼vkjch cuke ds

2
vks] ,uvkbZ 

cuke VhvkbZvks
2
] ds

2
vks @,u,

2
vks cuke ,lvkbZvks

2
@,,y

2
vk

s3
] 

foHksnd dk;Z½ iSfy;ksosnfjax] mn~xe vkSj foorZfud O;oLFkk ds 
lkFk LFkkfir gSA veksfu;k csdjh ,- VsfiMk] bZ- fMLdksbMy] ,u- 
LdSQe- ,- csdjh dh çpqj tula[;k] ryNV esa cnyrs ifjos’k 
ds çfr mudh mPp lgu’khyrk vkSj vuqdwyu {kerk dk irk 
pyrk gSA ryNVksa ij cgqç‚Dlh v/;;u] çkjafHkd gksykslhu 
esa ,d etcwr ekulwu dk leFkZu djrs gSa] ftlls mPp ty 
Lrj vkus yxk] çokg esa òf) gqbZ vkSj uhps dh vksj ifj’kks/k gq,] 
ysfdu ;g ,d detksj ekulwu Fkk vkSj vafre fgeun vf/kdre 
¼,yth,e½ ds nkSjku ‘kq”d tyok;q cuh jghA rVjs[kk ds fodkl 
vkSj bldh tyok;q dks n’kkZus ds fy, ,d oSpkfjd e‚My ¼fp= 
3-5-2-2½ Hkh çLrkfor gSA 

 
fp= 3-5-2-1 ryNV dksj ds rVh; eSnku] eqgkuk vkSj virVh; {ks= esa 
fyFkks&y‚x fHkUurk,aA

fp= 3-5-2-2 % vafre prq/kkZrqd dky ds nkSjku dsjy rV ds fodkl dks 
n’kkZus okyk ,d oSpkfjd e‚MyA

;g dk;Z vUuk fo’ofo|ky; ds HkwfoKku foHkkx ds ukxsanz vkj- ds 
lg;ksx ls fd;k x;kA

https://doi.org/10.1016/j.jseaes.2021.104952

Vhtw vkbZ- oxhZt] çdk’k Vh- ,u-] ‘khyk uk;j ,y-] Jhfuoklqyq 
th-

3-5-3 nsj ls fe;kslhu ds ckn ls iwohZ vjc lkxj esa  3-5-3 nsj ls fe;kslhu ds ckn ls iwohZ vjc lkxj esa  
isfy;ksfjMkWDl iqufuZekZ.kisfy;ksfjMkWDl iqufuZekZ.k

nsj ls fe;kslhu ds ckn ls iwoksZÙkj vjc lkxj ds v‚Dlhdj.k 
bfrgkl dh tkap xgjs leqnz ds ryNV esa jsM‚Dl laosnu’khy 
ekSfyd vkSj /kkrq fLFkj leLFkkfud gLrk{kjksa dk mi;ksx djds 
dh xbZ FkhA bl v/;;u ds fy,] varjjk”Vªh; egklkxj [kkst 
dk;ZØe ¼vkbZvksMhih½ vfHk;ku 355 ds nkSjku iwoksZÙkj vjc lkxj 
esa y{eh ?kkVh ds LFkyksa ;w1457 ¼670 55-80*bZ bZ] 1709-95*,u] 
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ikuh dh xgjkbZ 3534 ehVj½ ij ,d= fd, x, ryNV dksj 
ds uewus Fks rkfRod ¼,evks] MCY;w] ;w] oh] ch,] lhMh vkSj ih½ ds 
lkFk&lkFk fLFkj eksfyCMsue ¼,evks½ vkblksVksi ¼,uvkbZ,lVh 
,lvkj,e 3134 y‚V uacj 130418 ds lkis{k δ98@95,evks½ vkSj 
fLFkj VaxLVu ¼MCY;w½ ds ,d lewg ds fy, fo’ys”k.k fd;k x;kA 
vkblksVksi ¼,uvkbZ,lVh ,lvkj,e 3163 y‚V uacj 080331 ds 
lkis{k δ186@184MCY;w½ jpuk,aA iwoksZÙkj vjc lkxj esa vkbZvksMhih 
lkbV ;w1457 ij ryNVh δ98@95,evks eku ¼&0-70 izfr’kr 
ls $ 1-18 izfr’kr½ ij vkaf’kd v‚fFktsfud ,evks ?kVd dk 
ladsr fn;k x;kA ryNVh δ186@184MCY;w ¼&0-02 izfr’kr ls 
$0-21 izfr’kr½ fyFkkstsul lkexzh ds leku Js.kh esa Fks tks fd 
gkfudkjd lajpuk ds çHkqRo dk lq>ko nsrs FksA v/;;u ls irk 
pyk gS fd mÙkj iwohZ vjc lkxj esa ty LraHk ysV fe;kslhu vkSj 
fIy;kslhu ds nkSjku v‚fDld Fkk tcfd IyhLVksflu ds nkSjku 
v‚fDld ls lcv‚fDld fLFkfr çcy FkhAv/;;u ls ;g Hkh irk 
yxk;k x;k fd lhfer d.kksa ds can gksus ds lkFk v‚fDld ls 
lcksfDld fLFkfr ds rgr] MCY;w vkblksVksi egRoiw.kZ foHkktu 
ls ugha xqtjrs Fks] vkSj muds vkblksVksi vuqikr gkfudkjd 
lzksr gLrk{kj dks n’kkZrs gSaA bl dke us mÙkjiwohZ vjc lkxj ds 
ryNV esa ,evks vkSj MCY;w dh leLFkkfud jpukvksa ij igyk 
ifj.kke nsj ls fe;kslhu ds ckn ls ,d fefy;u&o”kZ ds le; 
ds iSekus ij isfy;ksjsMkWDl fLFkfr;ksa dh tkap djus dh lwpuk nhA  

;g dk;Z chjcy lkguh baLVhVîwV v‚Q iSfy;kslkbalst ds 
vkye ,e-] xq#ewfrZ th-ih-] jklk;fud vuqla/kku laLFkku] D;ksVks 
fo’ofo|ky; ds lksgfju ok;-] Vh lqftldk ,e-] rkdkuks ,l- 
vkSj HkwfoKku foHkkx] cukjl fganw fo’ofo|ky; ds flag ,- Mh-] 
oekZ ds lg;ksx ls fd;k x;kA 

https://doi.org/10.1016/j.palaeo.2021.110790

r̀fIr ,e-

3-5-4 iuMqCch Hkwty fuoZgu fleqys’ku ds fy, yo.krk vkSj 3-5-4 iuMqCch Hkwty fuoZgu fleqys’ku ds fy, yo.krk vkSj 
rkieku :ijs[kk % xehZ vkSj foys; ifjogu e‚My ds ek/;e rkieku :ijs[kk % xehZ vkSj foys; ifjogu e‚My ds ek/;e 
ls ifjek.ku ls ifjek.ku 

nks gkbMªksy‚ftdy nzO;eku] ;kuh leqnzh ty vkSj Hkwty ds chp 
ijLij fØ;k] rVh; {ks=ksa esa leqnzh ty dk vkuk ¼,lMCY;wvkbZ½ 
;k iuMqCch Hkwty fuoZgu ¼,lthMh½ ds :i esa çdV gksrh gSA 
,lthMh dks ,d laHkkfor ekxZ ds :i esa ekU;rk nh xbZ gS tks 
Hkwfe ls leqnz esa foys;@lanw”kd dks igpkurk gSA fodflr rVh; 
{ks= nwf”kr Hkwty fuoZgu ds fy, g‚VLi‚V gSa] tks laosnu’khy 

leqnzh ikfjfLFkfrd ra= dks çHkkfor djrs gSaA ,lthMh LFkkuksa 
dh igpku djus vkSj fLFkj vkblksVksi] lhist ehVj] xehZ vkSj 
foys; ifjogu e‚My dk mi;ksx djds Hkkjr ds if’peh rV 
¼xqtjkr rV] fp= 3-5-4-1½ rd igqapus okys nwf”kr Hkkj dh 
ek=k fu/kkZfjr djus ds fy, ,d v/;;u fd;k x;k gSA ghV 

fp= 3-5-4-1 % lkr laHkkfor ,lthMh LFkkuksa ¼,&th½ ij v/;;u {ks= vkSj 
HkwoSKkfud lsVvi vkSj yo.krk xzsfM,aV esa uewukdj.k LFkkuA 

fefDlax e‚My esa] rkieku dk mi;ksx HkkSfrd vuqjs[kd ds 
:i esa 1&Mh Å”ek pkyu&laogu lehdj.k ¼fp= 3-5-4-2½ dks 
fu;ksftr djds ,d Å/okZ/kj fn’kk esa iksjokVj osx dks vuqdj.k 
djus ds fy, fd;k tkrk gSA blds vfrfjDr] foys; ifjogu 
ds ysal ds ek/;e ls ,lthMh dh çfØ;k dks le>us ds fy,] 
,d Vªslj ds :i esa yo.krk dk mi;ksx djds gkbMªksy‚ftdy 
¶yDl dh ek=k ds Bgjko ds fy, 1&Mh ,MosD’ku&QSyko 
e‚My dk mi;ksx fd;k x;k FkkA lhist ehVj dk mi;ksx 
djrs gq, rV ds vkj&ikj vuqekfur ,lthMh çokg 1-04 vkSj 
181-1 eh3-o”kZ&1 ds chp FkkA ghV VªkaliksVZ e‚My vkSj l‚Y;wV 
VªkaliksVZ e‚My dk mi;ksx djrs gq, flE;qysVsM ¶yDl 0 ls 
774-7 eh3-eh-&2-o”kZ&1 rd fHkUu gksrk gSA xqtjkr rV esa fjiksVZ 
fd;k x;k ,lthMh çokg caxky dh [kkM+h] if’peh caxky ?kkVh] 
Hkkjr ds nf{k.k rV vkSj if’peh Hkkjr ds eqacbZ gkcZj rV esa 
fjiksVZ fd, x, çokgksa dh rqyuk esa vis{kk—r de FkkA blds 
foijhr] ;g Hkkjr ds nf{k.k&iwohZ rV esa fjiksVZ fd, x, çokg 
ds cjkcj FkkA ;g ns[kk x;k fd rVh; tyHk̀r fofHkUu lfØ; 
çk—frd çfØ;kvksa vkSj rV ij ekuotfur xfrfof/k;ksa ds dkj.k 
Vªsl /kkrqvksa esa vR;f/kd lè) gSaA LFkyh; vkSj iqu% ifjpkfyr 
,lthMh çokg vkSj /kkrq Hkkj esa ,d egRoiw.kZ lgk;d Fkk] tks 
Øe’k% 1-04 ls 181-1 eh-3 o”kZ&1 vkSj 0&77-41 fd-xzk- o”kZ&1] ds 
chp FkkA xqtjkr rV esa mPpre vuqekfur ,lthMh caxky dh 
[kkM+h esa fjiksVZ fd, x, ,lthMh dh rqyuk esa vis{kk—r de Fkk 
vkSj nf{k.k psUubZ rV ds cjkcj FkkA nf{k.kh rV esa mPp lw{e 
iks”kd rRoksa ¼,QbZ vkSj tsM,u½ ds Hkkj ls tyh; çtkfr;ksa esa 

vuqla/kku xfrfof/k;ka
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;wVªksfQds’ku] vYxy Cywe vkSj ck;ksfVd fyxSaM cuus dh laHkkouk 
c<+ tkrh gSA rVh; ikfjfLFkfrdh ra= esa lw{e iks”kd rRoksa dk ;g  
lao/kZu ,lthMh fpfUgr LFkkuksa ij leqnz ry ij leqnzh ‘kSoky 
dh òf) ls Li”V FkkA 

fp= 3-5-4-2 % rkts@LFkyh; ,lthMh ¼,Q&,lthMh½ vkSj iqu% ifjpkfyr 
¼vkj&,lthMh½ ds chp laca/k dk ;kstukc) vkjs[k] ftlesa iksjokVj ¼,a½ 
rkieku vkSj ¼ch½ leqnz ry dh xgjkbZ ds lkFk yo.krk fHkUurk gSA ¼cuke 
& Å/okZ/kj iksjokVj osx tks xgjkbZ ¼tsM½] rkieku ¼Vh½] rkih; pkydrk 
vkSj iksjokVj vkSj ryNV dh xehZ {kerk dk ,d dk;Z gS½A

Hkkjrh; çkS|ksfxdh laLFkku] xka/khuxj ds panz’ks[kj Hkxr] vuar 
feJk] ç.kc dqekj egkik=( vkSj ;wfuoflZVh v‚Q isVªksfy;e ,aM 
,uthZ LVMht] nsgjknwu ds euh”k dqekjA

http://dx.doi.org/10.1016/j.scitotenv.2021.151888

lqjs’k ckcw Mh- ,l-

3-5-5 nf{k.k if’peh Hkkjr ds rVh; tyxzg.k {ks=ksa esa iuMqCch 3-5-5 nf{k.k if’peh Hkkjr ds rVh; tyxzg.k {ks=ksa esa iuMqCch 
Hkwty fuoZgu dh la[;kRed e‚MfyaxHkwty fuoZgu dh la[;kRed e‚Mfyax

rVh; tyxzg.k {ks=ksa esa ,lthMh dh ek=k dk fu/kkZj.k djus ls 
ty lalk/kuksa ds csgrj çca/ku vkSj rVh; mRikndrk esa òf) esa 
enn feysxhA ,lthMh dks çHkkfor djus okys dkjdksa esa LFkkfud 
vkSj ykSfdd fHkUurkvksa vkSj tfVyrkvksa ds dkj.k] ,lthMh dh 
ek=k fu/kkZfjr djuk vkSj mldk vuqeku yxkuk vDlj dfBu 
gksrk gSA fofHkUu LFkyh; vkSj leqnzh dkjd ,lthMh esa LFkkfud 
vkSj ykSfdd fHkUurkvksa dks çHkkfor djrs gSaA rVh; ç.kkyh ¼rktk 
,lthMh½ esa ehBss Hkwty ds fuoZgu ds lkFk] iqu% ifjpkfyr leqnzh 
ty ¼iqu% ifjpkfyr ,lthMh½ Hkh ,lthMh dk ,d vfHkUu vax 
gSA ‘kks/kdrkZvksa us ,lthMh dk ewY;kadu djus ds fy, fofHkUu 
Vªslj] ihtksehVj] ty larqyu x.kuk vkSj la[;kRed e‚Mfyax 

dk mi;ksx fd;k gSA bu tyHk̀rksa esa ehBss,lthMh çokg dh ek=k 
fu/kkZfjr djus ds fy, Hkkjr ds nf{k.k&if’peh rV ij fofHkUu 
Hkw&vk—fr laca/kh fo’ks”krkvksa ds lkFk nks rVh; tyxzg.k {ks=ksa 
esa la[;kRed e‚Mfyax –f”Vdks.k dks fu;ksftr fd;k x;k gSA 
,lthMh dh x.kuk ds fy, fr#ouariqje ftys] dsjy] Hkkjr ds 
nks rVh; tyxzg.k {ks=ksa odZyk ¼184 fd-eh-2½ vkSj dfnuedqye 
¼186 fd-eh-2½ dk p;u fd;k x;kA tyxzg.k {ks= if’pe esa 
vjc lkxj vkSj vU; fn’kkvksa esa miks”.kdfVca/kh; bykds ls 
f?kjk gSA ;g {ks= vkSlr okf”kZd o”kkZ ds lkFk m”.kdfVca/kh; vknZz 
tyok;q dk vkuan ysrk gS tks 1800 ls 2000 fe-eh- rd gksrk 
gSA ,Dokfo;ks }kjk xzkmaMokVj e‚Mfyax l‚¶Vos;j ¼th,e,l½ 
dk mi;ksx djrs gq, ifjfer rRo e‚Mfyax –f”Vdks.k dk mi;ksx 
dSpesaV ij ,lthMh ¶yDl dk vuqeku yxkus ds fy, fd;k 
x;k gS ¼fp= 3-5-5-1½A ,d fof’k”V ‘kh”kZ lhek dh fLFkfr dks 

leqnz rV dh lhek ds fy, ç’kkflr fd;k tkrk gS tcfd vU; 
lhekvksa dks ‘kwU; çokg lhekvksa ds :i esa rS;kj fd;k x;k FkkA 
tyHk̀r ç.kkyh ds fupys Hkkx dks çokg ds fy, vHks| ekuk x;k 
FkkA vk/kkj ij eksVh [kksaMkykbV {ks=h; lhfer bdkbZ ds dkj.k 
bl lhek ds ikj dksbZ Hkh çokg cgqr de gksuk pkfg,A v/;;u 
ds ifj.kkeksa ls iqf”V dh xbZ fd tyxzg.k {ks=ksa ls ,lthMh 
çokg bldh dbZ ijrksa ds lkFk&lkFk ,d nwljs dh rqyuk esa 
dkQh fHkUu gksrk gSA odZyk dSpesaV ls rktk ,lthMh izokg 
0-1 eh-3@fnu@eh- vkSj dfnuedqye dSpesaV ls 6 eh-3@eh-@

fp= 3-5-5-1 % ¼,½ odZyk dSpesaV e‚My] ¼ch½ flE;qysVsM VksVy gsM vkSj 
¼lh½ dSpesaV esa çokg dk osx vkSj ¼Mh½ dSpesaV esa igpkus x, lfØ; 
,lthMh {ks=A
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fnu ik;k tkrk gSA odZyk tyxzg.k {ks= esa pêkuksa ds fuekZ.k us 
tyxzg.k {ks= esa ,lthMh ekxksaZ dks çHkkfor fd;k gSA ;g ns[kk 
x;k fd ,lthMh izokg HkwfoKku] rVh; Hkw&vk—fr foKku] Hkwfe 
mi;ksx vkSj LFkku dh LFkyk—fr ls dkQh çHkkfor gSA v/;;u 
ls irk pyk gS fd la[;kRed e‚Mfyax –f”Vdks.k de lax.kdh; 
ykxr vkSj le; ds lkFk ,lthMh ds fo’oluh; vuqeku çkIr 
dj ldrs gSa vkSj ,lthMh dks ekius ds fy, ,d ‘kfDr’kkyh 
rjhdk gSA

 https://doi.org/10.1016/j.rsma.2021.101963

iwf.kZek ;w-] jsth Jhfuokl] eq#xu vkj-] lqjs’k ckcw Mh- ,l-

3-6 ok;qeaMyh; foKku lewg3-6 ok;qeaMyh; foKku lewg

3-6-1 mixzg fyMkj çs{k.kksa dk mi;ksx djrs gq, ih,e2-5 dk 3-6-1 mixzg fyMkj çs{k.kksa dk mi;ksx djrs gq, ih,e2-5 dk 
vkdyu % Hkkjr ij ck;ks&ekl ds tyus ls gksus okys mRltZu vkdyu % Hkkjr ij ck;ks&ekl ds tyus ls gksus okys mRltZu 
dk çHkkodk çHkko

Hkkjr esa {ks=h; ,jkslksy yksfMax [krjukd :i ls c<+ jgh gS] tks 
cnyrs {ks=h; tyok;q vkSj ekuo LokLF; ij blds laHkkfor 
çHkkoksa ds dkj.k fpark dk fo”k; gSA Hkkjr esa lfnZ;ksa ds le; 
dk çnw”k.k çfrdwy ekSle dh fLFkfr ls tqM+k gqvk gS tSls fd 
Hkkjr&xaxk ds eSnku ¼vkbZthih½ ij vR;f/kd /kqa/k vkSj dksgjs dh 
?kVuk,aA orZeku v/;;u esa vuqeku yxk;k x;k gS fd lfnZ;ksa ds 
ekSle esa Hkkjr ds Åij 2-5 ekbØksu ¼ih,e2-5½ ls de O;kl ds 
d.k inkFkZ] Lisl&cksuZ fyMkj] DykmM&,;jkslksy fyMkj ds lkFk 
v‚FkksZxksuy iksyjkbts’ku ¼lh,,yvkbZvksih½ ds fudV&lrg 
voyksdu dk mi;ksx djrs gq, ianzg o”kZ ¼2007&2021½ tks Hkkjr 
esa gok dh xq.koÙkk esa fxjkoV vkSj Hkfo”; esa laHkkfor LokLF; 
tksf[keksa ds lanHkZ esa egRoiw.kZ gSA

 
fp= 3-6-1-1 % ,½ bulsV esa fn[kk, x, v/;;u {ks=ksa esa 2007 ls 2021 
dh lfnZ;ksa ¼fnlacj&Qjojh½ ds nkSjku lrg ds ikl vkSlr ih,e2-5 
lkanzrk dh folaxfrA yky fcanhnkj js[kk,a lfTtr jSf[kd çfrxeu 

oØ dk çfrfuf/kRo djrh gSaA o”kZ ekSle ds tuojh vkSj Qjojh ds 
eghuksa ls esy [kkrk gS] vkSj ch½ 2007&2021 ds lfnZ;ksa ds ekSle 
¼fnlacj ls Qjojh½ ds nkSjku 1 fMxzh × 1 fMxzh fxzM fjt‚Y;w’ku 
ij ih,e 2-5 nzO;eku lkanzrk dk LFkkfud forj.kA fcanhnkj js[kk,a 

v/;;u ds rgr {ks=ksa dk çfrfuf/kRo djrh gSaA

orZeku v/;;u esa Hkkjrh; {ks= esa lrg&Lrj ih,e2-5 dks iqu% 
çkIr djus ds fy, ,d foLr̀r&nzO;eku&e‚Mfyax i)fr dk 
mi;ksx fd;k tkrk gS] ,;jkslksy foyqIr gksus ds xq.kkad dh 
fudV&lrg iquiZzkfIr] cM+s iSekus ij fc[kjus dh n{krk] vkSj 
iqufoZ’ys”k.k ds vk/kkj ij ,evkbZ x.kuk dk mi;ksx djds 
vuqekfur nzO;eku vo’kks”k.k n{krk&çnw”kdksa ds gkbMªksLdksfid 
fodkl ds fy, vk/kkfjr ,jkslksy lajpuk] vkSj mixzg vk/kkfjr 
lkis{k vknZzrk voyksduA dsanzh; çnw”k.k fu;a=.k cksMZ ds rgr 
LVs’kuksa ij lh,,yvkbZvksih&O;qRiUu ih,e2-5 vkSj bu&lhVw 
ekiu ds dksyksdsfVM çs{k.kksa dk ,d varj&rqyukRed fo’ys”k.k 
,d nwljs ds lkFk 0-42 ds vkj2 ds lkFk] 0-76 ds xzsfM,aV vkSj 
51-4 ekbØksxzke&3 dk ewy ek/; oxZ =qfV ds lkFk ,d laca/k 
n’kkZrk gSA

fiNys 15 o”kksaZ ds nkSjku lfnZ;ksa ds le; ih,e2-5 dh tyok;q 
foKku çk;}hih; Hkkjr dh rqyuk esa ifjek.k esa 3 ls 4 xquk 
òf) ds lkFk e/; vkbZthih vkSj mÙkj if’pe Hkkjr esa mPpre 
lkanzrk dks n’kkZrk gSA çk;}hi ds nf{k.kh Hkkx dks NksM+dj 
Hkkjr ds vf/kdka’k fgLlksa esa] jk”Vªh; ifjos’kh ok;q xq.koÙkk ekudksa 
}kjk vuq’kaflr ih,e2-5 lkanzrk 40 ekbØksxzke&3 ls vf/kd 
gSA lfnZ;ksa ¼fnlacj ls Qjojh½ ds nkSjku lrg&Lrj ih,e2-
5 nzO;eku lkanzrk Hkkjrh; miegk}hi ij lkaf[;dh; :i ls 
egRoiw.kZ ldkjkRed #>ku fn[kkrk gSA ;g fiNys ianzg o”kksaZ 
¼2006&2020½ ds nkSjku vkbZthih vkSj mÙkj if’pe Hkkjr ds 
‘kq”d {ks=ksa esa yxHkx 3 izfr’kr vkSj çk;}hih; Hkkjr ij yxHkx 
4 izfr’kr dh nj ls c<+rk gS tks Hkkjr esa fcxM+rh ok;q xq.koÙkk 
vkSj lfnZ;ksa esa dksgjs dh ?kVukvksa dh c<+rh ?kVukvksa ds lanHkZ esa 
egRo j[krk gSA ekulwu ds ckn ds ekSle ds nkSjku vkbZthih 
¼iatkc vkSj gfj;k.kk½ ds if’peh Hkkx esa cM+s iSekus ij —f”k 
Qly&vo’ks”k tykus dh xfrfof/k;ka okrkoj.k esa cM+h la[;k 
esa ,jkslksy dk mRltZu djrh gSa vkSj fuEufyf[kr lfnZ;ksa ds 
nkSjku vkbZthih ij ok;q xq.koÙkk ls tqM+h gqbZ gSaA orZeku v/;;u 
uoacj ds nkSjku vfXu xfrfof/k ds chp ,d lkaf[;dh; :i ls  
egRoiw.kZ lglaca/k ¼95 izfr’kr vkRefo’okl½ LFkkfir djrk gS] 
tks fd lfnZ;ksa ds le; esa ih,e2-5 dh lkanzrk ds lkFk lrg ds 
ikl varj&okf”kZd iSekus ij gksrk gSA v/;;u {ks=ksa esa ok;q çnw”k.k 

vuqla/kku xfrfof/k;ka
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dks c<+kus esa ekuotfur vfXu xfrfof/k ds lkFk ‘khrdkyhu 
ekSle foKku dh lkis{k Hkwfedk dh rqyuk djus ds fy,] v/;;u 
{ks=ksa esa fofHkUu ekSle laca/kh ekinaMksa ds lkFk lfnZ;ksa ds le; 
ih,e2-5 lkanzrk ds chp jSf[kd çfrxeu fo’ys”k.k fd;k tkrk gSA 
;g n’kkZrk gS fd lfnZ;ksa esa ih,e2-5 dks ekSle laca/kh fLFkfr;ksa ds 
ctk; —f”k&vo’ks”k tyus dh mRltZu ‘kfDr esa ifjorZu’khyrk 
}kjk fu;af=r fd;k tkrk gSA if’peh vkbZthih ¼iatkc vkSj  
gfj;k.kk½ ij —f”k&vo’ks”kksa ds tyus dh varj&okf”kZd 
ifjorZu’khyrk vkbZthih ij lfnZ;ksa ds ,vksMh ds lkFk lkaf[;dh; 
:i ls egRoiw.kZ lglaca/k n’kkZrh gS] Hkkjr ds mÙkj&if’peh Hkkx 
vkSj çk;}hih; Hkkjr ds iwohZ Hkkx esa] tks miegk}hi esa cM+h nwjh 
ij çnw”kdksa dks QSykus esa len’khZ gokvksa dh Hkwfedk dks n’kkZrk 
gS] gkykafd vf/kdka’k v/;;u Qly ds ckn ds —f”k&vo’ks”kksa dks 
tykus ij /;ku dsafnzr djrs gSa] vkbZthih ij gok ds >ksadksa okys 
{ks=ksa ij] gekjs fo’ys”k.k ls irk pyrk gS fd bu çnw”kdksa dk 
çHkko yach nwjh ds ifjogu ds ek/;e ls çk;}hih; Hkkjr rd 
QSyk gqvk gS vkSj mÙkjh fgan egklkxj esa egk}hih; çnw”k.k ds 
cfgokZg esa ;ksxnku fd;k tk ldrk gSA  

https://doi.org/10.1016/j.scitotenv.2022.155215 

y{eh ,u- ch-] js’eh bZ- ,-] in~eyky Mh-

3-6-2 nf{k.k if’pe Hkkjr esa o”kkZ dh cwanksa ds vkdkj dk forj.k 3-6-2 nf{k.k if’pe Hkkjr esa o”kkZ dh cwanksa ds vkdkj dk forj.k 
& Hkkjrh; xzh”edkyhu ekulwu dk ços’k }kj& Hkkjrh; xzh”edkyhu ekulwu dk ços’k }kj

;g v/;;u 2019 ds ckfj’k ds ekSle ds nkSjku rhu LVs’kuksa & 
rVh; ¼leqnz ry ls 20 ehVj Åij ¼,e,l,y½] e/; ¼,e,l,y 
ls 400 ehVj Åij½] vkSj mPp ¼,e,l,y ls 1820 ehVj Åij½ 
ÅapkbZ okyh ckny HkkSfrdh os/k’kkykvksa ij dsafnzr gSA jsuMª‚i 
LisDVªy fo’ks”krkvksa dk fo’ys”k.k chch ?kVukvksa dks rhu le; 
vof/k;ksa esa ¼i½ czkbV cSaM ¼iwoZ chch½ dh ?kVuk ls igys] ¼ii½ czkbV 
cSaM ¼chch½ ds nkSjku] vkSj ¼iii½ ckn ds ?kaVksa esa] mTToy cSaM ¼ckn 
ds chch½ ds foyqIr gksus ds ckn oxhZ—r djds fd;k tkrk gSA 
bl v/;;u esa chch dh igpku ds fy, ,evkjvkj ls ekih xbZ 
4 fd-eh- vkSj 6 fd-eh- ds chp ijkorZu ço.krk dk mi;ksx fd;k 
tkrk gSA fo’ys”k.k ds fy, 10 feuV ;k mlls vf/kd le; rd 
cus jgus okys çeq[k chch ij fopkj fd;k x;k gSA chch ?kVuk 
le; dks iwoZ chch] chch] vkSj ckn ds chch ?kaVksa ds :i esa oxhZ—r 
djds fo’ys”k.k dks vkxs c<+k;k x;k gSA 

ckfj’k dh ?kVukvksa dks ckfj’k dh nj ¼vkj½ ds vuqlkj 4 fcal 
esa oxhZ—r fd;k tkrk gS % ¼i½ 0-1 ≤ vkj <1 ¼vkj 1½] ¼ii½ 1 

≤ vkj <5 ¼vkj 2½] ¼iii½ 5 ≤ vkj <10 ¼vkj3½ vkSj ¼vi½ vkj 
≥10 ¼vkj4½ fe-eh- ?kaVk&1A m”.kdfVca/kh; o”kkZ ds lw{e HkkSfrd 
xq.kksa dks csgrj rjhds ls le>kus ds fy, o”kkZ njksa ds fy, fofHkUu 
oxhZdj.k ekunaM viuk, tkrs gSaA  

mPp ÅapkbZ okys LVs’ku esa fi?kyus okyh ijr ij 33 MhchtsM 
dh ijkorZdrk ds lkFk etcwr chch ?kVukvksa dks uksV fd;k 
tkrk gS] tcfd mPp vof/k ¼yxHkx 2 ?kaVs½ dh ?kVukvksa dks 
e/;&ÅapkbZ okys LVs’ku ij uksV fd;k tkrk gSA iwoZ chch ?kaVs 
rVh; vkSj e/;&ÅapkbZ okys LVs’kuksa ij chch fodkl ds lHkh 
pj.kksa ls mPpre lrgh o”kkZ dk ;ksxnku ns jgs gSaA mPp o”kkZ 
njksa dk Å/okZ/kj çksQkby iwoZ chch ?kaVksa ds nkSjku mFkys vkSj 
fefJr pj.k vo{ksi.k ç.kkfy;ksa dh mifLFkfr dks bafxr djrk 
gSA rVh; LVs’ku ij] e/;e vkdkj dh cwanksa ds çHkqRo okys  
ladh.kZ jsuMª‚i LisDVªk ds lkFk gYdh ls e/;e o”kkZ ns[kh tkrh 
gS ¼fp= 3-6-2-1½A rVh; LVs’ku ij] fi?kyus dh ijr ls lrg 
rd] vkj1 vkSj vkj2 o”kkZ oxZ vkj,lMh LisDVªk esa çeq[k ;ksxnku 
n’kkZrs gSaA iwoZ chch ?kaVksa esa] Mª‚Il LisDVªk dks mFkys vo{ksi.k 
ç.kkfy;ksa vkSj /kqa/kys chch ladsrksa ds lkFk feyk;k tkrk gS tks 
LVªSfVQ‚eZ o”kkZ ds çkjafHkd pj.kksa ds nkSjku fodflr gksrs gSaA chch 
vkSj ckn ds chch ?kaVksa esa] vkj1 o”kkZ Js.kh esa 4 ls 1 fd-eh- ds 
Lrj ls NksVh cwanksa dh la[;k esa ekewyh cnyko ds lkFk vkj,lMh 
LisDVªk ns[kk tkrk gSA chch ?kaVksa ds nkSjku] vkj1 vkSj vkj2 dk 
vkj,lMh LisDVªk eq[; :i ls dqy o”kkZ esa ;ksxnku nsrk gS] 
gkykafd] vkj2 dk LisDVªk Mª‚i vkdkj lhek esa 0-4 ls 1-2 fe-eh- 
rd çeq[k fHkUurk fn[kkrk gSA  

e/;&ÅapkbZ okys LVs’ku ij vkj,lMh LisDVªk lHkh o”kkZ nj oxksaZ 
ds fy, NksVh cwanksa dh ,d leku la[;k lkanzrk ds lkFk Li”V 
gSA if’peh ?kkV ij mPp ÅapkbZ okys LVs’ku nf{k.k&if’pe 
ekulwu ifjlapj.k dh ì”BHkwfe esa fefJr pj.k ç.kkfy;ksa ds 
lkFk&lkFk LVªSVhQ‚eZ o”kkZ ds mRiknu ds fy, vuqdwy gSA iwoZ 
chch ?kaVksa esa lHkh o”kkZ nj Jsf.k;ksa ls fodflr vkj,lMh bu 
dkjdksa ds lkFk iath—r gSaA mPp ÅapkbZ okys LVs’kuksa ij cgqr 
Hkkjh o”kkZ dh ?kVukvksa dks yxkrkj chch ?kVukvksa ds lkFk uksV 
fd;k tkrk gSA iwoZ chch vkSj ckn ds chch ?kaVksa esa bu ?kVukvksa 
ls tqM+s vkj,lMh LisDVªk esa T;knkrj vkj3 vkSj vkj4 ckfj’k 
Jsf.k;ksa dk ;ksxnku gksrk gSA iwoZ chch vkSj ckn ds chch ?kaVksa ds 
nkSjku NksVh ckfj’k dh cwansa cuus ds fy, ifjos’k dh ekSle dh 
fLFkfr vkSj ckny dh ijrsa vuqdwy ifjfLFkfr;ksa esa gksrh gSaA ;s cwansa 
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dksfy’ku&dksfyflal&,Øs’ku çfØ;k ls xqtjrh gSa vkSj vf/kd 
la[;k esa e/;e vkdkj dh cwanksa dh vksj ys tkrh gSA 

e/; vkSj mPp ÅapkbZ okys LVs’kuksa ij dksfy’ku&dksfyflal 

çfØ;kvksa dh {kerk vis{kk—r vf/kd gksrh gS ftlds  
ifj.kkeLo:i Øe’k% NksVs ls e/;e vkdkj dh cwansa vkSj cM+h cwansa 
curh gSaA fi?kyus dh ijr ls mRiUu ckfj’k dh cwansa mPp ÅapkbZ 
okys LVs’ku esa lar̀Ir lrg ij cus mFkys QhMj cknyksa esa fxjrh 
gSa tks fd HkkSxksfyd o”kkZ òf) dk ,d lhMj QhMj ra= cukrk 
gSA jkMkj ijkorZu&o”kkZ nj laca/k Mª‚i LisDVªk ds fodkl ls  
lacaf/kr ifj.kkeksa dh lqlaxr :i ls O;k[;k djrs gSaA rhuksa 
LVs’kuksa esa tsM&vkj laca/k ds xq.kkad vkSj ?kkrkad nksuksa ekuksa esa 
egRoiw.kZ Å/okZ/kj fHkUurk gSA iwoZ chch vkSj ckn ds chch Jsf.k;ksa 
ds fy, yxHkx leku xq.kkad vkSj ?kkrkad ¼rVh; LVs’ku dks 
NksM+dj½ dk irk yxk;k tkrk gSA rVh; LVs’ku ij] xq.kkad ̂,* 1 
fd-eh- ls lrg rd c<+us dk rkRi;Z gS fd dksfy’ku&dksfyflal 
cM+h ckfj’k dh cwansa cukrk gS] vkxs pydj fudV&lrg ds 
Lrj ij ?kkrkad ^ch* esa fxjkoV dk çfrfuf/kRo djus okyh 
dksfy’ku&dksfyflal&czsdvi çfØ;kvksa dh ‘kq#vkr djrk gSA

rVh; vkSj e/;&ÅapkbZ okys LVs’kuksa ij ?kkrkad vkSj xq.kkad eku 
iwoZ chch vkSj ckn ds chch ?kaVksa dh rqyuk esa chch esa vf/kd gksrs 
gSaA ;|fi mPp&ÅapkbZ okys LVs’ku ij xq.kkad eku vf/kd gksrs 
gSa] chch ds ekeys esa ?kkrkad eku iwoZ chch vkSj ckn ds chch 
?kaVksa dh rqyuk esa de gksrs gSaA cM+s iSekus ij Hkkfjr ek/; O;kl 
¼Mh,e½ dk forj.k iwoZ chch ?kaVksa ds nkSjku e/; vkSj mPp ÅapkbZ 
okys LVs’kuksa ij O;kid lkekU;h—r vojks/ku iSjkehVj ¼y‚x 10 
,uMCY;w½ ekuksa ds lkFk 0-5 ls 1 fe-eh- rd fHkUu gksrk gSA chch 
?kaVksa esa] mPp&ÅapkbZ okys LVs’ku ij Mh,e ekuksa dk forj.k mPp 
ykWx10,uMCY;w ekuksa ds lkFk 1-5 fe-eh- rd foLrkfjr gksrk gS 
vkSj vkdkj&xzsfM,aV ¼μ-Λ½ laca/k Hkh cM+h cwanksa ds fy, jsuMª‚i 
LisDVªk ds foLrkj dks n’kkZrk gSA 

https://doi.org/10.1016/j.atmosres.2022.106125

lqfer dqekj] lqes’k vkj- ds-] js’eh bZ- ,-] /keZnkl t’k]  
mf..k—”.ku lh- ds-] vuq’kk ,aMª;wt] furk lqdqekj 

vuqla/kku xfrfof/k;ka

fp= 3-6-2-1 mPp ÅapkbZ okys LVs’kuksa ij iwoZ chch ¼,&lh½] chch ¼Mh&,Q½ 
vkSj ckn ds chch ¼th&vkbZ½ ds fy, cwan dh O;kl ¼Mh] fe-eh-½ ds lkFk 
o”kkZ dh cwanksa dh l?kurk ¼,u ¼Mh½] eh-&3 fe-eh- &1½ dh fHkUurkA jax o”kkZ 
nj ¼vkj1 ls vkj4½ dk çfrfuf/kRo djrk gS vkSj rhu vyx&vyx js[kk,a 
,e,l,y ls Åij ¼1] 2] 3 vkSj 4 fd-eh-½ dk çfrfuf/kRo djrh gSaA  
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4- vuqla/kku ifj.kke4- vuqla/kku ifj.kke

4-1 izdk’ku  4-1 izdk’ku  

44-1-1 if=dkvksa ¼,llhvkÃ½ esa ‘kks/k i=-1-1 if=dkvksa ¼,llhvkÃ½ esa ‘kks/k i=

1-	 vftr dqekj csgjk]vftr dqekj csgjk] iz/kku] vkj- ,e-] dqekj] ,l-] pØikf.k] th-ts-] dqekj] ih- ¼2022½- vlsLesaV vkWQ xzkmaMokWVj ¶yks 

Mk;usfeDl ;wftax ,evksMh,Q,yvksMCY;w bu ‘kSyks ,DohQj flLVe vkWQ egkunh MsYVk ¼bLV dksLV½] bafM;k okWVj okWy- 14 

¼4½] Art. 611. https://doi.org/10.3390/w14040611

2-	 vthr Çlg] T;ksfrjatu ,l- js]T;ksfrjatu ,l- js] foØkar tSu] egyk] ,e- ds- ¼2022½- bosY;w,fVax n dusfDVfoVh vkWQ n ;equk ,.M n ljLorh 

M~;wfjax n gksykslhu % ,foMsal ÝkWe ft;ksdSfedy izksosusUl vkWQ lsfMesaV bu n ekjdkaMk fjoj oSYyh] bafM;k- ft;kseksQksZykWth] 

okWy- 402] vkVZ- 108124- https://doi.org/10.1016/j.geomorph.2022.108124

3-	 vkye] ,e-] r`fIr] ,e-r`fIr] ,e-] xq#ewÆr] th-ih-] lksgfju] okÃ-] Rlqftldk] ,e-] Çlg] ,-Mh-] rkdkuks] ,l-] oekZ] ds- ¼2021½-  isfy;ksjsMkWDl 

fjdaLVªD’ku bu n bLVuZ ,jsfc;u lh flUl n ysV fevksflu % bulkbV~l ÝkWe Vªsl ,fyesaV~l ,.M LVscy vkblksVksi 

vkWQ eksyhcsMue (δ98/95Mo)  ,.M VaxLVsu (δ186/184W) ,V vkbZvksMhih lkbV ;w1457 vkWQ y{eh csflu isfy;ksxzkQh] 

isfy;ksDykbesVksykWth] isfy;ksdksykWth] okWy- 587] vkVZ- 110790- https://doi.org/10.1016/j.palaeo.2021.110790

4-	 vey nso] ts-] V‚elu] ts-ds-] uhykatuk ljdkj] vey nso] ts-] V‚elu] ts-ds-] uhykatuk ljdkj] ,aVks Ýkafll] ds- ¼2022½- Vkbfeax vkWQ ;w,pVh esVkeksfQZTe ,.M dwfyax bu 

lkmFk bafM;u xzsuwykbV~l % U;w ih&Vh&Vh fjtYV ÝkWe , lÝhfju xzsU;wykbV- izhdSfEcz;u fjlpZ] okWy- 371] vkVZ- 106582- 

https://doi.org/10.1016/j.precamres.2022.106582  

5-	 vey nso] ts-] V‚elu] ts- ds-] uhykatuk ljdkj] uandqekj] oh-] vey nso] ts-] V‚elu] ts- ds-] uhykatuk ljdkj] uandqekj] oh-] ¼2021½- dEckbaM ;w&ihch@,p,Q vkblksVkWfid LVMht+ 

,.M Qst bfDoyhfcz;e ekWMfyax vkWQ ,pVh&;w,pVh esVkisfyVsl ÝkWe dSecke vYVªkgkb & VsEizspj csYV] lkmFk bafM;k 

% daLVªsaV~l vkWu VsDVksuksFkeZy fgLVªh vkWQ n Vsjsu- fyFkksl] okWy-406 &407] vkVZ- 106531- https://doi.org/10.1016/j.

lithos.2021.106531

6-	 vdkZ j‚;] nqcs] lh- ih-] izlkn] ,e-vdkZ j‚;] nqcs] lh- ih-] izlkn] ,e- ¼2021½- xzsfoVh botZu vkWQ cslesaV fjyhQ ;wftax ikfVZdy LokeZ vkWfIVekbts’ku ck; 

vkWVksesfVM iSjkehVj flysD’ku vkWQ Qwfj;j dks&,fQf’k,aV~l- dEI;wVj ,.M ft;kslkbal] okWy- 156] vkVZ- 104875- https://

doi.org/10.1016/j.cageo.2021.104875

7-	 vdkZ j‚;] nqcs] lh- ih-] izlkn] ,e- vdkZ j‚;] nqcs] lh- ih-] izlkn] ,e- ¼2021½- xzsfoVh buotZu QkWj fgVsjksthfu;l lsfMesaVjh csflu fon ch&LIykbu ikWyhukWfevy 

,izkWDlhes’ku ;wftax fMQjsaf’k;y bokWY;w,’ku ,Yxksfjn~e- ft;ksfQftDl] okWy- 86 ¼3½] ihih- ,Q&35&,Q47- https://doi.

org/10.1190/geo2019-0779.1

8-	 vdkZ j‚;] lqjs’k dqekj] Vh-vdkZ j‚;] lqjs’k dqekj] Vh- ¼2021½- xzsfoVh buotZu vkWQ 2Mh QkWYV gSfoax osfj,cy msaflVh  dkWUVªLV ;wftax ikfVZdy LokeZ 

vkWfIVekbts’ku- ft;ksfQftdy izkWLisfDVax] okWy- 69 ¼6½] ihih 1358 &1374- https://doi.org/10.1111/1365-2478.13094

9-	 vdkZ j‚;] lqjs’k dqekj] Vh-] jtr dqekj ‘kekZvdkZ j‚;] lqjs’k dqekj] Vh-] jtr dqekj ‘kekZ ¼2022½- LVªDpj ,LVhes’ku vkWQ2Mh fyfLVªd QkWYV~l ;wftax DosfMª,fVd 

csft;j doZ QkWj MsIFk osfj;ax MsaflVh fMLVªhC;w’ku- vFkZ ,.M Lisl lkba-] okWy- 9 ¼2½] vkVZ-] bZ2021bZ,002061- https://doi.

vuqla/kku ifj.kke
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org/10.1029/2021EA002061 

10-	 vt+ht+] ,l-,-] KkuIikt+e] ,y-] eqjyhèkju] ds-vkj-] jsfopaæu] lh-] t‚u] ,l-] lhuk] th-] tqfcu Fk‚eltqfcu Fk‚el ¼2022½- eYVh&MsdsMy 

psaftl vkWQ eSaxzkso QkWjsLV ,.M bV~l fjLikWUl Vw n VkbMy Mk;usfeDl vkWQ Fkkus Øhd] eqEcbZ- tuZy vkWQ lh fjlpZ- okWy- 

180] vkVZ- 102162- https://doi.org/10.1016/j.seares.2021.102162

11-	 Hkxr] lh-] feJk] ,-] egkik=k] ih- ds-] lqjs’k ckcw] Mh-,l-] lqjs’k ckcw] Mh-,l-] dqekj] ,e- ¼2021½- lSfyfuVh ,.M VsEizspj izksQkbfyax QkWj 

n lcejhu xzkmaM okWVj fMLpktZ fleqys’ku % DokafVfQds’ku Fkzw ghV ,.M lkWY;wV VªkaliksVZ ekWMy- lkbal vkWQ n VksVy 

,uok;uZesaVy] okWy- 807] ikVZ 3] vkVZ- 151888- https://doi.org/10.1016/j.scitotenv.2021.151888

12-	 fcfiu ihrkacju]fcfiu ihrkacju] dkuwuxks] Mh-ih-] vackykxu] vkj- bulkbV Vw izh& iksLV bosaV LVsfcfyVh ,ukykbfll vkWQ jSuQkWy & de& 

,aFkzksikstsfudyh baM~;wLM fjlsaV y{e.kiqjh ySaMLykbM] mÙkjk[k.M] bafM;k- ,uok;uZesaVy vFkZ lkbal] okWy- 81 ¼1½] vkVZ- 21- 

https://doi.org/10.1007/s12665-021-10143-5

13-	 fcfou th t‚tZ] latho dqekj] T;ksfrjatu ,l jsT;ksfrjatu ,l js ¼2021½- lh&,lvkj vkblksVkWi LVªsfVxzkQh vkWQ dkcksZusV QkWesZ’kUl vkWQ b 

ysV fu;ks izksVsjkstksbd & dSfEcz;u ekjokj lqijxzqi] osLVuZ bafM;k- izhdSfEcz;u fjlpZ] okWy- 364] vkVZ 106378- https://doi.

org/10.1016/j.precamres.2021.106378

14-	 nsoh] ,- ch-] Msdk] Mh-] vuh’k] Vh- Mh-] jsth Jhfuoklvuh’k] Vh- Mh-] jsth Jhfuokl] uk;j] ,- ,e- ¼2022½- izhfMfDVo ekWMfyax vkWQ ySaM ;wl ySaM doj 

Mk;usfeDl QkWj , VªkWfidy dkWLVy vcZu flVh bu dsjy] bafM;k- vjsfc;u tuZy vkWQ ft;kslkbal] okWy- 15 ¼5½] vkVZ- 399- 

https://doi.org/10.1007/s12517-022-09735-7 

15-	 nqcs] lh- ih-]nqcs] lh- ih-] frokjh] oh- ,e- ¼2022½- fyFkksLQsfjd & ekaVys ekWfMfQds’ku chusFk n fFkd lsfMesaVjh QSu vkWQ cs vkWQ caxky 

% baQjsal ÝkWe Mh3 xzsfoVh ekWMy- VsDuksfQftDl] okWy- 826] vkVZ- 229253- https://doi.org/10.1016/j.tecto.2022.229253

16-	 Qsfcuk] ,- ,e-] fç;k] ds- ,y-] jsth Jhfuokl] Jhjkt] ,e- ds-]jsth Jhfuokl] Jhjkt] ,e- ds-] ¼2021½- bEIyhds’kUl vkWQ ft;ksVsfDudy izkWiVhZt+ vkWu n 

lsMhesaV fjlLisa’ku ,.M gSoh esVy ikfVZ’kfuax bu v”VeqMh ,LVqjs] bafM;k- esfju ft;ksfjlkslZ ,.M ft;ksVsDuksykWth] okWy- 40 

¼8½] ihih 895&902- https://doi.org/10.1080 /1064119X.2021.1946627

17-	 xk;=h] ts- ,-] fofiu Vh- jkt] Jhyk’k] ds-] ek;k] ds-] oanuk] ,e-] in~eyky] Mh-xk;=h] ts- ,-] fofiu Vh- jkt] Jhyk’k] ds-] ek;k] ds-] oanuk] ,e-] in~eyky] Mh- ¼2021½- LiksfV;ksVsEiksjy osfj;fcfyVh bu 

xzkmaM ikoj dSfeLVªh vkWQ , ekmaVsul dSpesaV fon dkWEIysDl ft;ksykWftd ,.M DykbesaV xzsfM,aV~l bu lkmFk osLV bafM;k- 

,uok;ZuesaVy vFkZ lkbal-] okWy- 80 ¼17½] vkVZ 563- https://doi.org/10.1007/s12665-021-09862-6

18-	 g”kZ jkt] jfo Hkw”k.k] latho dqekj] mikluk ,l ckuthZ] mikluk ,l ckuthZ] fpUe; ‘kkg] laxhrk oekZ ¼2021½- ekulwu flXuspj bu dksjkYl ÝkWe n 

ukWnZu bafM;u vksdsu- tuZy vkWQ esfju flLVe- okWy- 226] vkVZ & 103664-https://doi.org/10.1016/j.jmarsys.2021.103664  

19-	 ;slqjktk] ds-] lsYoe] ,l-] eq#xu] vkj-]eq#xu] vkj-] ¼2021½- thvkbZ,l&csLMM vlslesaV vkWQ xzkmaMokWVj DokfyVh baMsDVl ¼MhMCY;wD;wvkbZ 

,.M ,MCY;wD;wvkbZ½ bu fr#psanwj dkWLVy flVh] lnuZ rfeyukMq] bafM;k- ,uok;ZuesaVy vFkZ lkbal- okWy- 80 ¼7½- vkVZ 343- 

http://doi.org/10.1007/s12665-021-09542-5

20-	 [kklh jktw] ç’kkar ds- isVªks] mTtoy ds- cksjkg]mTtoy ds- cksjkg] JhokLro] ,l-] jsìh] ds- lh ¼2022½- bokWY;w,’ku vkWQ bLVuZ lsxesaV vkWQ n 

lsaVªy bafM;k VsDVksfud tksu % ,u balkbV ÝkWe , eSXusVksVsY;wfjd LVMh- ft;ksftfQdy tuZy baVjus’kuy] okWy- 230 ¼1½] 

ihih- 272&287- https://doi.org/10.1093/gji/ggac073

21-	 —”.kdqekj] ,-] thuw cksl] dkfyjkt] ,l-] vkfnR;k] ,l-] vuwi —”.ku] ds-]—”.kdqekj] ,-] thuw cksl] dkfyjkt] ,l-] vkfnR;k] ,l-] vuwi —”.ku] ds-] ¼2022½- vlslesaV vkWQ n bEiSDV vkWQ ¶yqM 

vu
qla/

kku
 i

fj.
kke
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vkWu xzkmaMokWVj gkbMªks dSfeLVªh ,.M bV~l L;qVsfcfyVh QkWj fMªafdax ,.M bfjxs’ku bu n fjoj isfj;kj yksvj csflu] bafM;k- 

,uok;ZuesaVy lkbal ,.M  ikWY;w’ku fjlpZ] okWy- 29 ¼19½] ihih- 28267&28306- https://doi.org/10.1007/s11356-021-

17596-y

22-	 dqekj] ,l-] T;ksfrjatu ,l- js]T;ksfrjatu ,l- js] fcuqlekZ] ih-Ã-] voLFkh] ,u-] t‚tZ] ch-th-] ;kno] ,e-th-] HkwVkuh] vkj-] cky —”.ku] ,l-] 

ikaMs] ds- ¼2021½- vkWfxZu vkWQ czsfd;k bu eqM okWydSuks vkWQ n ,MSeSu ,ØSfV’kujh fizTe % bEIyhds’kUl QkWj QkWfj;kdZ izkslsl- 

dSfedy ft;kykWth] okWy- 586] vkVZ-] 120595 https://doi.org/10.1016/j.chemgeo.2021.120595

23-	 dqekj cVqd tks’kh] dqekj cVqd tks’kh] js]js] ,l-] vgen] Vh-] eukoyu] ,l-] vjkèkh] ds- ds- ¼2021½- ft;ksdSfeLVªh vkWQ esVk&lsfMesaV~l ÝkWe 

fu;ksizksVsjkstkWbd f’keyk ,.M pSy xzqIl vkWQ vkmVj ystj fgeky;k % bEiyhds’kUl QkWj izksosysal] VsDVksfud lsfVax] ,.M 

iSfy;ks % osnfjax daMh’kUl- ft;ksykWftdy tuZy] okWy- 56 ¼9½] ihih 4451&4478- https://doi.org/10.1002/gj.4183 

24-	 dqekj cVqd tks’kh] mikluk ,l ckuthZ] nqcs] lh- ih-] dqekj cVqd tks’kh] mikluk ,l ckuthZ] nqcs] lh- ih-] vksfyosjk] Ã- ih-vksfyosjk] Ã- ih- ¼2021½- gSoh feujYl bu izksosusUl LVMht+ % ,u 

vksjO;w- vjsfc;u tuZy vkWQ ft;kslkbal] okWy- 14 ¼14½] vkVZ- 1330- https://doi.org/10.1007/s12517-021-07687-y 

25-	 yfyrk] ,e-] èk#ejktu] ,l-] dySlsYoh] ch-] f’kokuan] ds-] dks;y] ,-] dfyjkt] ,l-]dfyjkt] ,l-] gsxM+s] vkj ¼2021½- gkbMªksdSfedy 

djSDVjkbts’ku ,.M xzkmaMokWVj DokfyVh bu dkosjh MsYVkÃ ¶+ywfo;y IySUl vkWQ lnUkZ bafM;k- ,uok;ZuesaVy lkbal ,.M 

ikWiqys’ku fjlpZ] okWy- 28 ¼33½] ihih- 44861&44876- https://doi.org/10.1007/s11356-021-13467-8 

26-	 elÊ  oxÊl] tsjh tksl] vuq] ,-,l-] eq#xkosy] ih-] js’eh] Ã-,-]js’eh] Ã-,-] lqn’kZu csjk] lkcw Fk‚el] egsudksaoj] uandqekj] ds-] Fkkjk 

oh- çHkk ¼2021½- DykmM ,.M ,jkslkWy dSjsDVfjfLVd M~;wfjax Mªkb ,.M osV Mst+ vkWQ lkmn osLV ekuwlu vksoj n jSu ‘kSMks 

fjtu vkWQ osLVuZ ?kkV~l] bafM;k- eVsjksykWth ,.M ,VeksLQsfjd fQftDl] okWy 133 ¼4½] ihih- 1299&1316- https://doi.

org/10.1007/s00703-021-00811-3

27-	 esfju efj;e ekR;w] Jhyk’k] ds-] fedh ekR;w] v#yckykth] ih-] in~eyky] Mh- esfju efj;e ekR;w] Jhyk’k] ds-] fedh ekR;w] v#yckykth] ih-] in~eyky] Mh- ¼2021½- LiksfV;ksVsEiksjy osfj,fcfyVh vkWQ 

jSuQkWy ,.M bV~l bQsDV vkWu gkbMªksykWftdy jsfte bu , VªkWfidy ekulwu&MksfeusfVM Mksesu vkWQ osLVuZ ?kkV~l] bafM;k- 

tuZy vkWQ gkbMªksykWth % fjtuy LVMht+] okWy- 36] vkVZ- 100861- https://doi.org/10.1016/j.ejrh.2021.100861 

28-	 eqFkqdqekj] ih-] lsYoe] ,l-] lqjs’k ckcw] Mh-,l-]lqjs’k ckcw] Mh-,l-] fç;nklh] Mh- vkj-] osadVjeu] ,l-] pqax] ,l- okÃ-] ,yt+Su] ,p- Ã- ¼2021½- 

estjesaV vkWQ lcesfju xzkmaMokWVj fMLpktZ ¼,lthMh½ baVw fr#psUMqj dkWLV ,V lkmFkhLV bafM;k ;wftax 222vkj,u ,t , 

uspqjyh vkWD;wfjax Vªslj- esfju ikWY;w’ku cqysfVu] okW- 174] vkVZ 113233- https://doi.org/10.1016/j.marpolbul.2021.113233 

29-	 u;uk oh- gfjnkl] mikluk ,l ckuthZ] ek;k] ds-] in~eyky] Mh- u;uk oh- gfjnkl] mikluk ,l ckuthZ] ek;k] ds-] in~eyky] Mh- ¼2022½- isfy;ksDykbesV ,.M isfy;kslhuksxzkfQd fjdkWM~lZ 

ÝkWe n cs vkWQ caxky lsfMesaV~l M~;wfjax n ykLV 30 ds,- tuZy vkWQ ,f’k;u vFkZ lkbal-] okWy- 229] vkVZ 105169- https://

doi.org/10.1016/j.jseaes.2022.105169

30-	 uhykatuk ljdkj] Lusgk eq[ktÊ]uhykatuk ljdkj] Lusgk eq[ktÊ] iar] ,u-lh-] vey nso] ts-] fu’kkar] ,u- ¼2021½- dSfedy MsfVax vkWQ eksustkbV % VsfLVax 

vkWQ ,ukfyfVdy izksVksdkWy QkWj ;w&Fk&VksVy ihch ;wftax lh,,ebZlh, ,l,Dl QkboVSfDVl bZih,e, ,V n us’kuy lsaVj 

QkWj vFkZ lkbal LVMht+] fr#ouariqje] Hkkjr- tuZy vkWQ vFkZ flLVe lkbal] okWy- 130 ¼4½] vkVZ- 234- https://doi.

org/10.1007/s12040-021-01738-4

31-	 vksgyj] Vh-]eq#xu] vkj-] ÇeVw bZ- t‚tZ] lqjs’k ckcw] Mh-,l-] eq#xu] vkj-] ÇeVw bZ- t‚tZ] lqjs’k ckcw] Mh-,l-] MsUds] ds-] vadsy] ,e-] c‚pj] ,e- Ã-] lSaVksl] vkÃ- vkj-] ewlMksQZ] 

,u- ¼2021½- VªkWfidy chpst+ vVsU;w,V xzkmaM okWVj ukbVªkstu ikWY;w’ku ¶yksfjax Vw n vksdsu- ,uok;ZuesaVy lkbal ,.M 
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VsDUkksykWth] okWy 55 ¼12½] ihih- 8432&8438- https://doi.org/10.1021/acs.est.1c00759

32-	 in~ek jko] ch-] in~ek jko] ch-] jfo dqekj] ,e- ¼2021½- ykWvj eksLV ekaVys ¼Mh** ys;j½ LVªDpj chusFk n bafM;u vkWdsu % balkbV~l ÝkWe 

ekWMfyax vkWQ ,llh,l&,l ,.M ihlhih&ih jsflM~;wYl- tuZYk vkWQ ,f’k;u vFkZ lkbal] okWy- 225] vkVZ- 105038- https://

doi.org/10.1016/j.jseaes.2021.105038

33-	 iz/kku] vkj- ,e-] vftr dqekj csgjk]vftr dqekj csgjk] dqekj] ,l-] dqekj] ih-] fcLoky] Vh- ds- ¼2022½- fjpktZ ,.M ft;ksdSfedy bokWY;w,’ku 

vkWQ xzkmaMokWVj bu ÝSDp;MZ cslesaV ,DohQlZ ¼,uMCY;w bafM;k½ % balkV~l ÝkWe ,uok;ZuesaVy vkblksVksIl ¼δ18O, δ2H, 

and 3H½  ,.M gkbMªksft;ksdSfedy LVMht+] okWVj] okWy- 14 ¼3½] vkVZ 315- https://doi.org/10.3390/w14030315

34-	 çlkn] ,e-] nqcs] lh- ih-] tks’kh] ds- ch-] çlkn] ,e-] nqcs] lh- ih-] tks’kh] ds- ch-] frokjh] oh- ,e- ¼2021½- ØLVy MsaflVh ,.M lLksfIVfcfyVh LVªDpj csuhFk vpudksfoy 

‘kh;j tksu] bafM;k- fyFkksLQh;j] okWy- 2021 ¼fo’ks”k 6½] vkVZ- 6017801- https://doi.org/10.2113/2021/6017801

35-	 çlsuthr nkl] ek;k] ds-] in~eyky] Mh- çlsuthr nkl] ek;k] ds-] in~eyky] Mh- ¼2021½- gkbMªksft;ksdSfeLVªh vkWQ n bafM;u FkeZy fLizaXl % djaV LVsV~l- vFkZ lkbal 

fjO;w-] okWy- 224] vkVZ- 103890- https://doi.org/10.1016/j.earscirev .2021.103890

36-	 iwÆ.kek] ;w-] jsth Jhfuokl] eq#xu] vkj-] lqjs’k ckcw] Mh-,l- iwÆ.kek] ;w-] jsth Jhfuokl] eq#xu] vkj-] lqjs’k ckcw] Mh-,l- ¼2021½- dEI;wVs’ku vkWQ lcesfju xzkmaMokWVj fMLpktZ ÝkWe 

ft;ksekWQksZykWftdyh fMQjsaV dkWLVy dSpesaV~l vkWQ ,lMCY;w bafM;k ;wftax U;wesfjdy ekWMfyax] fjtuy LVMht+ bu esfju 

lkbal] okWy- 47] vkVZ- 101963- https://doi.org/10.1016/j.rsma .2021.101963

37-	 jkèkk—”.kk] Vh-] -	 jkèkk—”.kk] Vh-] caly] ch-ds-] jke—”.k] pkS- ¼2021½- ft;ksMk;usfed bosaLV~l yhfMax Vw QkWesZ’ku vkWQ iSflo osLVuZ dkWafVusaVy 

ekftZu vkWQ bafM;u tuZy vkWQ ft;ksMk;usfeDl] okWy 148] vkVZ- 101878- https://doi.org/10.1016/j.jog.2021.101878

38-	 jkt’ks[kj] ,e-] misaækk] ch-misaækk] ch-] jktw] th- ,l-] vkuan  ¼2022½- vkbMsafVfQds’ku vkWQ xzkmaMokWVj iksVsaf’k;y tksUl bu lnuZ 

bafM;k ;wftax ft;ksLisf’k;y ,.M fMfltu esfdax ,izksfpl- ,IykbM okWVj lkbal] okWy- 12 ¼4½] vkVZ 68- https://doi.

org/10.1007/s13201-022-01603-9 

39-	 jes’k ekfMiYyh] ‘khyk uk;j] ,y-] vuwi] Vh- vkj-] çdk’k] Vh- ,u- jes’k ekfMiYyh] ‘khyk uk;j] ,y-] vuwi] Vh- vkj-] çdk’k] Vh- ,u- ¼2022½- fu;j ‘kksj oso ,ukykbfll ÝkWe dkWLVy ohfM;ks 

ekWfuVfjax VsfDut+ ,V gkb ,uthZ ekbØks VkbMy chp vaMj luykbV Mksfeusal daMh’kUl % , dsl LVMh ÝkWe osfyFkqjk chp 

bu lkmFkosLV dkWLV vkWQ bafM;k- jhtuy LVMht+ bu esfju lkbal] okWy- 51] vkVZ 102205- https://doi.org/10.1016/j.

rsma.2022.102205

40-	 jrh’k dqekj] ,e-] vuwi —”.ku] ds-jrh’k dqekj] ,e-] vuwi —”.ku] ds-] ¼2021½- xzsftax fcgsfo;j vkWQ VªkWfidy dSysukWbM dksisikWM~l ,.M bV~l bQsDV vkWu 

QkbVksIysaDVu dE;qfuVh LVªDpj- ,uok;ZuesaVy ekWfuVfjax ,.M vlslesaV] okWy- 193 ¼8½] vkVZ-495- https://doi.org/10.1007/

s10661-021-09306-5

41-	 jrh’k dqekj] ,e-] vuwi —”.ku] ds-] ohesDlu] oh- 	 jrh’k dqekj] ,e-] vuwi —”.ku] ds-] ohesDlu] oh- ¼2022½- bQsDV vkWQ Vªsl esaVy daVsfeus’ku bu lsfMesV~l vkWu 

n ck;ks,D;wE;wys’ku vkWQ fcokWYo esjsfVªDl esjsfVªDl- esfju ikWY;w’ku cqysfVu] okWy- 176] vkVZ 113422- https://doi.

org/10.1016/j.marpolbul.2022.113422

42-	 jrh’k dqekj] ,e-] vuwi —”.ku] ds-] ohesDlu] oh-] QSly] ,- ds-] eksfgan] ,e-] v#.k] oh- jrh’k dqekj] ,e-] vuwi —”.ku] ds-] ohesDlu] oh-] QSly] ,- ds-] eksfgan] ,e-] v#.k] oh- ¼2022½- gSoh esVy bEizs’ku bu ljQsl 

lsfMesaV~l ,.M QSDVlZ xofuZax n QsV vkWQ eSØkscsafFkd dE;qfuVht+ bu VªkWfidy ,LVqjkbu bdksflLVe] bafM;k ,uok;uZesaVy 

lkbal ,.M ikWY;w’ku fjlpZ] okWy- 29 ¼25½] ihih 38567&38590- https://doi.org/10.1007/s11356-021-18394-2

43-	 jftFk] vkj-th-] lqanjjktu] ,e-] y{e.ku] th-] dkfyjkt] ,ldkfyjkt] ,l-] panz’ks[kj] ,u- ¼2022½- ,DlIyksfjax chp Iyslj feujYl bu 
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n bLV dkWLV vkWQ rfeyukMq] bafM;k ;wftax bZvks&1 gkbifj;u MsVk- tuZy vkWQ ,IykbM fjeksV lsflax] okWy 16 ¼1½] vkVZ- 

012017- https://doi.org/10.1117/1.JRS.16.012017

44-	 jsftr] vkj- th-] lqanjjktu] ,e-] y{e.ku] th-] dkfyjkt] ,l-]  dkfyjkt] ,l-] jkekLokeh] ,l- ¼2021½- thvkbZ,l&csLM eS’khu yfuZax 

,Yxksfjn~e QkWj eSfiax chp Iyslj fMikWftV bu n lkmFk osLV dkWLV vkWQ bafM;k ;wftax ySaMlsV&8 vks,yvkbZ besftl- tuZy 

vkWQ ,IykbM fjeksV lsaflax] okWy- 16 ¼1½] vkVZ 012011- https://doi.org/10.1117/1.JRS.16.012011

45-	 jsorh nkl] —”.kdqekj] ,-jsorh nkl] —”.kdqekj] ,-]¼2021½- bEIyhds’kUl vkWQ feFksu bfe’ku bu ck;ksft;ksdSfedy ctfVax % , LVMh ÝkWe , VªkWfidy 

osVySaM flLVe] dsjy] bafM;k- ,uok;ZuesaVy bathfu;fjax lkbal] okWy- 39 ¼2½] ihih 114&124- https://doi.org/10.1089/

ees.2021.0121

46-	 fj;kl] ,-] ngkuqdj] ,u-] vuwi —”.ku] ds-] vuwi —”.ku] ds-] dqekj] ,- ch- ¼2021½- LdkbQkstksu tsyhfQ’k CywEl ,.M ns;j fjys’kuf’ki fon 

,uok;uZesaVy QSDVlZ ,ykWUx n lkmFk % bLVuZ vjsfc;u lh- esfju ck;ksykWth fjlpZ] okWy- 17 ¼2½] ihih- 185&199] https://
doi.org/10.1080/17451000.2021.1916034

47-	 lyt] ,l- ,l-] 	 lyt] ,l- ,l-] jes’k] Mh-] jes’k] Mh-] lqjs’k ckcw] Mh-,l-] dkfyjkt] ,l-]lqjs’k ckcw] Mh-,l-] dkfyjkt] ,l-] panz’ks[kj] ,u- ¼2022½- ,izsty vkWQ vcZu xzksFk bEiSDV~l 

vkWu lhokWVj baLVªD’ku osYkujsfcfyVh ;wftax thvkbZ,l&csLM ekWfMQkbM th,,yMhVhvkbZ&;w ekWMy % , dsl LVMh vkWQ 

dks>hdksM dkWLVy LVªsp] dsjyk] lkmFk bafM;k] tuZy vkWQ ,IykbM fjeksV lsaflax] okWy- 16 ¼1½] vkVZ 012014- https://doi.

org/10.1117/1.JRS.16.012014

48-	 la/;k lq/kkdju] ,ystkcsFk] oh-,-] g”kkZ egknsou] vuwi —”.ku] ds-]la/;k lq/kkdju] ,ystkcsFk] oh-,-] g”kkZ egknsou] vuwi —”.ku] ds-] ¼2021½- ØkWlfyaDM dkbVkslu % eksaVeksfjyksukbV ck;ksdEikslkbV 

fon ,QbZ baVjdSys’ku % ,Ugkaflax ljQsl dSfeLVªh QkWj bEIkzwOM QkWLQsV ,MlkWI’kZu- ljQsl ,.M baVjQsl] okWy- 27] vkVZ- 

101468- https://doi.org/10.1016/j.surfin.2021.101468

49-	 ‘kadj cksl] uhykatuk ljdkj] uhykatuk ljdkj] dkSf’kd nkl] çksyks; xkaxqyh] Lusgk eq[kthZ ¼2021½- iYLM VsDVksfud bokWY;w,’ku bu ykWUx&fyOM 

vksjkstsfud csYV~l % ,u ,XtkEiy ÝkWe n bLVuZ ?kkV~l csYV] bafM;k- izhdSfEcz;u fjlpZ] okWy- 369] vkVZ 106522- https://

doi.org/10.1016/j.precamres.2021.106

50-	 ‘kjU;k] ih-]—”.kdqekj] ,-]‘kjU;k] ih-]—”.kdqekj] ,-] flUgk] ,u-] dqekj] ,l-]  flUgk] ,u-] dqekj] ,l-] vuwi —”.ku] ds-] vuwi —”.ku] ds-] ¼2021½- vkblksLVksfid flXuspj vkWQ ekW’pjkbt+ 

fjlkbfDyax ,.M bosiksjs’ku izkslsl ,ykWUx n osLVuZ ?kkV~l vksjksxzkQh- ,VseksLQsfjd fjlpZ] okWy- 264] vkVZ] 105863 https://

doi.org/10.1016/j.atmosres.2021.105863

51-	 lhyk] ch-ds-] turk] ts-] mf..k—”.ku] lh- ds-]mf..k—”.ku] lh- ds-] fyu] ih- ,y-] yksg] ts- ,y-] pkax] MCY;w- okbZ-] dqekj] ;w-] jsìh] ds- ds-] yh] Mh- 

vkbZ-] jsìh] ,e- oh- ¼2021½- jSuMªkWi lkbt fMLVªhC;w’ku vkWQ ukWFkZ bafM;u vksdsu VªkWfidy lkbDyksu vkWCtOMZ ,V n dkWLVy 

,.M buySaM LVs’ku bu lkmFk bafM;k- fjeksV lsflax] okWy- 13 ¼16½] vkVZ 3178- https://doi.org/10.3390/rs13163178

52-	 lsYokdqekj] ,l-] paæ’ks[kj] ,u-] Jhfuokl] okbZ-] lsYoe] ,l-] dkfyjkt] ,l dkfyjkt] ,l-] exs’k] ,u-,l-] osadVje.k] ,l-  ¼2021½- 

gkbMªksft;ksdSfedy izkslsl daVªksfyax n xzkmaM okWVj lsfyfuVh bu n dkWLV ,DohQklZ vkWQ lnuZ rfeyukMq] bafM;k- esfju 

ikWY;w’ku cqysfVu] okWy- 174] vkVZ 113264- https://doi.org/10.1016/j.marpolbul.2021.113264

53-	 Jhfcu] lh-] in~ek jko] ch-] Jhfcu] lh-] in~ek jko] ch-] jfo dqekj] ,e-]jfo dqekj] ,e-] VkWelu] ts- ds- VkWelu] ts- ds- ¼2021½- eaVys fMQkWesZVs’ku chuhFk n osLVuZ ?kkV~l] bafM;k % 

balkbV~l ÝkWe dksj&fjÝsfDVM ‘kh;j oso fLIyfVax ,ukykbfll- tuZy vkWQ ,f’k;u vFkZ lkbal] okWy- 218- vkVZ- 104848-

104848- https://doi.org/10.1016/j.jseaes.2021.104848
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54-	 lqes’k] vkj- ds-] js’eh] bZ- ,-] mf..k—”.ku- lh- ds-] èkeZnkl t’k] jkepaæu] ds- ds- lqes’k] vkj- ds-] js’eh] bZ- ,-] mf..k—”.ku- lh- ds-] èkeZnkl t’k] jkepaæu] ds- ds- ¼2021½ flXuspj vkWQ ‘ksykWm ,.M Mhi 

DykmM~l baQsjsM ÝkWe izhflfI’ku ekbØksfQftDl vksoj foaMokWMZ lkbM vkWQ osLVuZ ?kkV~l- tuZy vkWQ ft;ksfQftdy fjlpZ 

% ,VeksLQh;j] okWy 126 ¼10½] vkVZ e2020JD034312. https://doi.org/10.1029/2020JD034312

55-	 lqfer dqekj] lqes’k] vkj- ds-] js’eh] bZ-,-] èkeZnkl t’k] mf..k—”.ku- lh- ds-] vuq”kk ,aMª;wt] furk lqdqekjlqfer dqekj] lqes’k] vkj- ds-] js’eh] bZ-,-] èkeZnkl t’k] mf..k—”.ku- lh- ds-] vuq”kk ,aMª;wt] furk lqdqekj ¼2022½- jSuMªkWi 

lbkt fMLVªhC;w’ku vkWQ LVªsVhQkWeZ izhflfi’ku vksoj lkmFk osLV bafM;k & n xsVos vkWQ bafM;u lej ekuwlu- ,VeksLQsfjd 

fjlpZ] okWy- 272] vkVZ106125- https://doi.org/10.1016/j.atmosres.2022.106125

56-	 Fkkuwtk] ih-oh-] larks”k] ,e-] yh] ,l- ,l-] uandqekj] oh-]uandqekj] oh-] dqekj] lh-vkbZ- ¼2021½- fu;ksvkfpZ;u ØLVy bokWY;w,’ku ,ykWUx n 

bLVuZ ¶ykad vkWQ ukYykeykbZ ‘kh;j tksu] lnuZ bafM;k- baVjus’kuy ft;ksykWth fjO;w- https://doi.org/10.1080/002068

14.2021.2012717

57-	 frtw] oh- vkbZ-] çdk’k] Vh-,u-] ‘khyk uk;j] ,y-] Jhfuoklqyq] th-] frtw] oh- vkbZ-] çdk’k] Vh-,u-] ‘khyk uk;j] ,y-] Jhfuoklqyq] th-] ukxsaæ] vkj-ukxsaæ] vkj-  ¼2021½- fjdaLVªD’ku vkWQ n isfy;ks,uok;ZuesaV 

vkWQ n ysV DokaVuZjh lsfMesaV~l vkWQ n dsjyk dkWLV] ,lMCY;w bafM;k- tuZy vkWQ ,f’k;u vFkZ lkbal] okWy- 222] vkVZ 

104952- https://doi.org/10.1016/j.jseaes.2021.104952

58-	 f=ikBh] ch-vkj-] fy;w] ,Dl-] l‚Uxj] ,e-] dqekj] ,y-] dkfyjkt] ,l-] dkfyjkt] ,l-] pVthZ] ,u-Mh-] foØefla?ks] MCY;w-,e-,l-] egar] ds- 

ds- ¼2021½- fMfLØfOVo LisfV;y ,ukykbfll vkWQ g~;weu % ,fyQsaV daf¶yDV ¼,pbZlh½ fMLVªhC;w’ku ,.M eSfiax ,pbZlh 

gkWV~LikWV bu dks D;ksa>j QkWjsLV fMohtu] bafM;k- ÝafV;lZ bu bdksykWth ,.M bokWY;w,’ku] okWy- 9 vkVZ 640624- https://

doi.org/10.3389/fevo.2021.640624

59-	 mTtoy ds- cksjkgmTtoy ds- cksjkg] ç’kkar ds- isVªks ¼2021½- n baVjfjys’kuf’ki fcVfou bysfDVªdy jsflfLVfoVh ,.M ohih@oh,l jsf’k;ks % 

, uksoy ,izksp Vw daLVªsu n lcljQsl jsflfLVfoVh LVªDpj bu MsVk xSi ,fj;k bu , lsbLekstsfud tksu- ft;ksfQftDl] 

okWy- 87 ¼1½] ihih ch57&ch67- https://doi.org/10.1190/geo2021-0200.1

60-	 mek eksgu] —”.kdqekj] ,-] mek eksgu] —”.kdqekj] ,-] ¼2022½- ft;ksdSfedy vkLiSDV~l ,.M daVsfeus’ku bosY;w,’ku vkWQ estj ,.M Vªsl ,fyesaV~l bu 

n lsMhesaV~l vkWQ dkyknk fjoj] lnuZ osLVuZ ?kkV~l] bafM;k- tuZy vkWQ ,uok;uZesaVy lkbal ,.M gsYFk] ikVZ , % VkWfDld@

gStkMZ lcLVsal ,.M ,uok;uZesaVy bathfu;fjax okWy-57 ¼4½] ihih- 258&267- https://doi.org/10.1080/10934529.2022.2

053450

61-	 mf..k—”.ku-] lh- ds-]mf..k—”.ku-] lh- ds-] lquhy iokj] xksiky—”.ku] oh- ¼2021½- lsVsykbV % vkWCtOMZ ykbVfuax gkWV~LikWV bu bafM;k ,.M 

ykbVfuax osfj,fcfyVh vksoj VªkWfidy lkmFk bafM;k- ,Mokal bu Lisl fjlpZ] okWy- 68 ¼4½] ihih- 1690&1705- https://doi.

org/10.1016/j.asr.2021.04.009

62-	 misaæk] ch-] flck] ,e-] ,s’o;kZ] ,-] ohuw oh- nso] Jhfuoklqyq] th-] vuwi —”.ku] ds-misaæk] ch-] flck] ,e-] ,s’o;kZ] ,-] ohuw oh- nso] Jhfuoklqyq] th-] vuwi —”.ku] ds-] ¼2022½- eSdsfuTe daVªksfyax n fMLkkWYkOM 

yksM] dSfedy oSnfjax ,.M lhvks2 datEI’ku jsV~l vkWQ dkosjh fjoj] lkmFk bafM;k % jksy vkWQ lSdaMjh lkWby feujYl- 

,uok;uZesaVy vFkZ lkbal] okWy- 81 ¼3½] vkVZ 103- https://doi.org/10.1007/s12665-022-10222-1

63-	 o`ank eqdqanuo`ank eqdqanu] fLerk oh- Fkaih] vfuy Hkkj}kt] f’k;kvksgqvk Qkax ¼2021½- bEiSDV vkWQ n 2018 eklZ Xykscy MLV LVªkse vkWu 

n vk;uksLQsfjd ihd # , LVMh ;wftax , QksVksdSfedYk ekWMy- tuZy vkWQ ft;ksfQftdy fjlpZ % IykusaV~l] okWy- 126 ¼4½ 

vkVZ] e2021JE006823. https://doi.org/10.1029/2021JE006823
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4-1-2 if=dkvksa ¼u‚u&,llhvkÃ½ esa ‘kks/k i=4-1-2 if=dkvksa ¼u‚u&,llhvkÃ½ esa ‘kks/k i=

1-	 v#.kcksl] ,l-] Jhfuokl] okÃ-] jktdqekj] ,l-] fuR;k lh- uk;j] dkyhjkt] ,ldkyhjkt] ,l- ¼2021½- fjeksV lsaflax] thvkbZ,l ,.M 

,,pih VsfDuDl csLM baosLVhxs’ku vkWQ xzkmaMokWVj iksVsaf’k;y tksUl bu n d#esfu;kj unh csflu] rfeyukMq] lnuZ bafM;k- 

xzkmaM okWVj QkWj lLVsuscy MsoyiesaV] okWy- 14] vkVZ- 100586- https://doi.org/10.1016/j.gsd.2021.100586

2-	 xk;=h] ,l-] ohuw oh- nso] ‘kSuh jkt] vkj-] —”.kdqekj] ,-] fo”.kq ek;k] Vh- ,e-] vuwi —”.ku] ds-] xk;=h] ,l-] ohuw oh- nso] ‘kSuh jkt] vkj-] —”.kdqekj] ,-] fo”.kq ek;k] Vh- ,e-] vuwi —”.ku] ds-] ¼2021½- LisfV;ksVsEiksjy 

bosY;w,’ku vkWQ gkbMªksdSfedy Qsfll ,.M isfLVlkbM jslhM~;wl bu n dkMsZekWe IykVsa’kUl vkWQ lnuZ osLVuZ ?kkV~l] 

bafM;k- ,uok;ZuesaVy uSuksVsDuksykWth] ekWfuVfjax ,.M eSustesaV] okWy- 16] vkVZ- 100599- https://doi.org/10.1016/j.

enmm.2021.100599

3-	 g”kkZ egknsou] fufeuk] ih- oh- ,e-] vuwi —”.ku] ds-]g”kkZ egknsou] fufeuk] ih- oh- ,e-] vuwi —”.ku] ds-] ¼2022½- ,u ,uok;ZuesaVy xzhu ,izksp QkWj n bQsfDVo fjewoy vkWQ 

eSykdkbV xzhu ÝkWe ,Lpqjkbu okWVlZ ;wftax fiLVsfd;k ohjk ,y- ‘ksy % csLM ,fDVo dkcZu- lLVsuscy okWVj fjlkslZ eSustesaV] 

okWy- 8 ¼1½] vkVZ- 38 https://doi.org/10.1007/s40899-022-00612-5

4-	 —”.kdqekj] ,-] jsorh nkl —”.kdqekj] ,-] jsorh nkl ¼2021½- uspj vkWQ lcLVªsVe lsfMesV xzsUl ,.M dkcZu ,D;weqys’ku LVMht+ vkWQ v”VeqMh jkelkj 

osVySaM] lkmFkosLV vkWQ bafM;k bu dkWUVsDLV vkWQ bdksykWftdy gsYFk- tuZy vkWQ ,DosfVd ck;ksykWth ,.M fQ’kjht+] okWy- 

9 la- 1 vkSj 2] ist 117&123

5-	 —”.kdqekj] ,-] jsorh nkl] vkfnR;k] ,l- ds-] vuwi —”.ku] ds-]—”.kdqekj] ,-] jsorh nkl] vkfnR;k] ,l- ds-] vuwi —”.ku] ds-] ¼2021½- bafjpesaV vkWQ iksVsaf’k;y VkWfDld ,fyesaV~l ,.M 

,uok;ZuesaVy gsYFk bEIyhds’kUl % , LVMh vkWQ n VªkWfidy ,xzhdpjy lkWby bu lnUkZ osLVuZ ?kkV~l] bafM;k- ,uok;ZuesaVy 

DokfyVh eSustesaV] okWy- 31 ¼3½] ist 393&402- https://doi.org/10.1002/tqem.21792

6-	 jsorh nkl] —”.kdqekj] ,-] jrh’k dqekj] ,e-jsorh nkl] —”.kdqekj] ,-] jrh’k dqekj] ,e-] /kU;k] Vh- ¼2021½- okWVj DokfyVh vlslesaV vkWQ Fkzh VªkWfidy Ýs’kokWVj ysd 

vkWQ dsjy] ,lMCY;w bafM;k] fon Lis’ky jsQjsal Vw fMªafdax okWVj iksVsaf’k;y- ,uok;uZesaVy uSuksVsDuksykWth] ekWfuVfjax ,.M 

eSustesaV] okWy- 16] vkVZ 100588- https://doi.org/10.1016/j.enmm.2021.100588

7-	 flfcu ,aVuh] ohuw oh- nso] jrh’k dqekj] ,e-] vuwi —”.ku] ds-] flfcu ,aVuh] ohuw oh- nso] jrh’k dqekj] ,e-] vuwi —”.ku] ds-] ¼2021½- dEiksft’ku ,.M fMLVªhC;w’ku iSVuZ vkWQ IySadVu 

dE;qfUkVht+ bu ySxwu ,.M vkWQ’kksj fjtu vkWQ dokjÙkh ,Vksy] y{k}hi vkfdZIksysxks] bafM;k- lLVsuscy okWVj fjlkslZ eSustesaV] 

okWy- 7 ¼6½] vkWVZ- 93- https://doi.org/10.1007/s40899-021-00574-0

8-	 mek eksgu]mek eksgu] —”.kdqekj] ,-] —”.kdqekj] ,-] ¼2021½- vlslesaV vkWQ okWVj DokfyVh vkWQ dYynk fjoj] lnuZ osLVuZ ?kkV~l] bafM;k % , 

lLVsfLVdy ,izksp- tuZy vkWQ ft;kslkbal fjlpZ] okWy- 6 ¼2½] ist 220&230

9-	 mikluk ,l ckuthZ] mikluk ,l ckuthZ] fouhr xksLokeh] dqekj cVqd tks’kh dqekj cVqd tks’kh ¼2022½- DokVujh MsfVax ,.M baLVªqesaVy MsoyiesaV % ,u vksjO;w- tuZy 

vkWQ ,f’k;u vFkZ lkbal % 10] okWy- 7] vkVZ 100091- https://doi.org/10.1016/j.jaesx.2022.100091

4-1-3 if=dkvksa ¼u‚u&,llhvkÃ½ esa ‘kks/k i= laikfnr [kaM @ eksuksxzkQ esa i=4-1-3 if=dkvksa ¼u‚u&,llhvkÃ½ esa ‘kks/k i= laikfnr [kaM @ eksuksxzkQ esa i=

1-	 —”.kdqekj] ,-—”.kdqekj] ,-] ¼2022½ vFkZ % , lkbafVfQd ,izst+y % ekr`Hkwfe bZ;j cqd Iyl 2022] ekr`Hkwfe eqæ.k vkSj çdk’ku] vkÃ,lch,u 

% 978&81&8268&171&2] ist 236&255

2-	 dqUgacq] oh-] fou;paæu] ,u-] lqjs’k ckcw] Mh- ,l- lqjs’k ckcw] Mh- ,l- ¼2021½- & IykWflcy vkWQ’kksj Ýs’kokWVj ,DohQj flLVe vkWQ n dsjy 

dkWLV % , dsl LVMh ÝkWe n dqV~VukM ,fj;k vkWQ dsjy & okWVj fjlkslZ vkWQ dsjy % LVsV~l ,.M eSustesaV] ft;ksy‚ftdy 

vuqla/kku ifj.kke
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lkslk;Vh v‚Q bafM;k] fo’ks”k izdk’ku & 10] nkl] ,l-] ‘kkth] Ã- ¼laik-½] vkÃ,lch,u % 978&93&80998&41&1] Hkkx&A] 

ist 31&37

3-	 ek;k] ds-] in~eyky] Mh-] oanuk] ,e-] ek;k] ds-] in~eyky] Mh-] oanuk] ,e-] eksgu] ,l- oh-] foosd] oh- vkj-]foosd] oh- vkj-] :Vk ch- fye;s] dqekju] ds- ih- ,u- ¼2021½- gksykslhu 

psaftl bu ¶yqok;y ft;ksekWQksZykWth] fMikWft’kuy ,uok;uZesaV~l] ,.M bokWY;w,’ku vkWQ dkWLVy osVySaM % , eYVhizkWDlh 

LVMh ÝkWe lkmFkosLV bafM;k & gksykslhu DykbesV psat ,aM ,uok;uZesaV] ,Ylsfo;j fyfeVsM] dqekju] ds- ih- ,u-] in~eyky] 

Mh- ¼laik-½] vkbZ,lch,u % 978&0&32&390085&0] v/;k; 20] ist 483&513- https://doi.org/10.1016/B978-0-323-

90085-0.00026-7

4-	 esfju efj;e ekR;w] fedh ekR;w] Jhyk’k] ds- esfju efj;e ekR;w] fedh ekR;w] Jhyk’k] ds-  ¼2021½- ,lsysjs’ku vkWQ gkbMªksykWftdy lkbdy % ,foMsal ÝkWe n fjoj csflu 

vkWQ dsjy & okWVj fjlkslZ vkWQ dsjy % LVsV~l ,.M eSustesaV] ft;ksy‚ftdy lkslk;Vh v‚Q bafM;k] fo’ks”k izdk’ku & 10] 

nkl] ,l-] ‘kkth] Ã- ¼laik-½] vkÃ,lch,u % 978&93&80998&41&1] Hkkx&AA] ist 98&105

5-	 eksgu] ,l- oh-] vuh’k] ,e- ,l-] ek;k] ds-] ek;k] ds-] dqekju] ds- ih- ,u-] in~eyky] Mh- in~eyky] Mh- ¼2021½- gksykslhu ,okWY;w,’ku vkWQ dkWLVy 

osVySaM & , dsl LVMh ÝkWe lnuZ dsjy]  bafM;k & gksykslhu DykbesV psat ,aM ,uok;uZesaV] ,Ylsfo;j fyfeVsM] dqekju] 

ds- ih- ,u-] in~eyky] Mh- ¼laik-½] vkbZ,lch,u % 978&0&32&390085&0] v/;k; 21] ist 513&546- https://doi.

org/10.1016/B978-0-323-90085-0.00024-3

6-	 eq#xu] vkj-] jsE;k] vkj-] jsth Jhfuokl] lqjs’k ckcw] Mh- ,l-eq#xu] vkj-] jsE;k] vkj-] jsth Jhfuokl] lqjs’k ckcw] Mh- ,l- ¼2021½- jksy vkWQ lcejhu xzkmaMokWVj fMLpktZ bu dkWLVy 

,DohQj eSustesaV & okWVj fjlkslZ vkWQ dsjy % LVsV~l ,.M eSustesaV] ft;ksy‚ftdy lkslk;Vh v‚Q bafM;k] fo’ks”k izdk’ku 

& 10] nkl] ,l-] ‘kkth] Ã- ¼laik-½] vkÃ,lch,u % 978&93&80998&41&1] Hkkx&AA] ist 86&97

7-	 in~eyky] Mh-] in~eyky] Mh-] :Vk ch- fye;s] dqekju] ds-ih-,u- ¼2021½-  gksykslhu DykbesV ,.M lh&ysoy psaftl ,.M ns;j bEiSDV vkWu 

bdksykWth] osftVs’ku ,.M ySaMQkWElZ bu lkmFk dsjy lsfMesaVjh csflu] bafM;k & gksykslhu DykbesV psat ,aM ,uok;uZesaV] 

,Ylsfo;j fyfeVsM] dqekju] ds- ih- ,u-] in~eyky] Mh- ¼laik-½] vkbZ,lch,u % 978&0&32&390085&0] v/;k; 7] ist 

163&196

8-	 jQhd] ,e- ds-] vf[ky] Vh-] ÇeVw bZ- t‚tZ] lqjs’k ckcw] Mh- ,l-]jQhd] ,e- ds-] vf[ky] Vh-] ÇeVw bZ- t‚tZ] lqjs’k ckcw] Mh- ,l-] izlkn] Vh- ds- ¼2022½- fjlsaV fMLVªcsal bu n ft;ksekWfQZd 

izkslsl M~;w Vw g~;weu baVjos’kUl ,ykWUx n osLV dkWLV vkWQ bafM;k & ,aFkzksiksft;ksekWQksZykWth & , ft;ksLisfV;y VsDuksykWth 

csLM ,izksp ¼ikVZ vkWQ n ft;ksxzkQh vkWQ n fQftdy ,uok;ZuesaV cqd lhfjt+½] ÇLçxj baVjus’kuy ifCyÇ’kx] Hkqfu;k] th-,l-] 

pVtÊ] ;w-] ykyeylkoet+kSok] ds- lh-] f’kV] ih- ds- ¼laik-½] vkÃ,lch,u% 978&3&030&77572&8] vè;k; 7] ist 125&144- 

https://doi.org/10.1007/978-3-030-77572-8_7

9-	 Jhyk’k] ds-] v#yckykth] ih-] ek;k] ds-] in~eyky] Mh-Jhyk’k] ds-] v#yckykth] ih-] ek;k] ds-] in~eyky] Mh- ¼2021½- Ýs’kokWVj lkslZ vkWQ dsjy & gkbMªksesVsjksykWftdy lhusfj;ks] 

,uok;ZuesaVy FkzsV~l ,.M eSustesaV LVªSVsftl & okWVj fjlkslZ vkWQ dsjy % LVs~Vl ,.M eSustesaV] ft;ksykWftdy lkslkbVh 

vkWQ bafM;k] fo’ks”k çdk’ku & 10] nkl] ,l-] ‘kkth] Ã- ¼laik-½] vkÃ,lch,u % 978&93&80998&41&1] Hkkx&A] ist 20&30

10-	 mikluk ,l ckuthZ] in~eyky] Mh-mikluk ,l ckuthZ] in~eyky] Mh- ¼2021½- ckWUM bosaV~l ,.M ekulwu osfj,fcfyVh M~;wfjax gksykslhu % ,foMsal ÝkWe esfju 

,.M dkWafVusaVy vkdkZbOl & gksykslhu DykbesV psat ,.M ,uok;ZuesaV] ,Ylsfo;j fyfeVsM] dqekju] ds- ih- ,u-] in~eyky] 

Mh- ¼laik-½] vkÃ,lch,u % 978&0&32&390085&0] vè;k; 12] ist- 293&339- https://doi.org/10.1016/B978-0-323-

90085-0.00016-4

11-	 fofiu Vh- jkt] xk;=h] ts- ,-] oanuk] ,e-] Jhyk’k] ds-]	 fofiu Vh- jkt] xk;=h] ts- ,-] oanuk] ,e-] Jhyk’k] ds-] lktu] ds-] in~eyky] Mh- in~eyky] Mh- ¼2021½- estj ,fyesaV dSfeLVªh vkWQ 

vu
qla/

kku
 i

fj.
kke
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n Hkokuh fjoj] dsjy] ,lMCY;w bafM;k & osnfjax izkslsl ,.M lkWY;wV VªkaliksVZ & okWVj fjlkslZ vkWQ dsjyk % LVsV~l 

,.M eSustesaV] ft;ksykWftdy lkslkbVh vkWQ bafM;k] fo’ks”k çdk’ku & 10] nkl] ,l-] ‘kkth] Ã- ¼laik-½] vkbZ,lch,u % 

978&93&80998&41&1] Hkkx&1] ist 52&59

4-2 iqLrd4-2 iqLrd

1-	 fnO;k] ts-] vatfy oxÊl] 1-	 fnO;k] ts-] vatfy oxÊl] —”.kdqekj] ,-] —”.kdqekj] ,-] ¼2021½- lkWby ft;ksdSfeLVªh vkWQ isfj;kj fjoj csflu- Hkwfe çdk’ku] vkÃ,lch,u % ¼2021½- lkWby ft;ksdSfeLVªh vkWQ isfj;kj fjoj csflu- Hkwfe çdk’ku] vkÃ,lch,u % 

978&81&953600&7&9] 6 v/;k;] 57 ist 978&81&953600&7&9] 6 v/;k;] 57 ist 

2-	 dqekju] ds-ih-,u-] 2-	 dqekju] ds-ih-,u-] in~eyky] Mh-in~eyky] Mh- ¼laik-½ ¼2021½- gksykslhu DykbesV psat ,.M ,uok;ZuesaV] ,Ylsfo;j fyfeVsM] vkÃ,lch,u  ¼laik-½ ¼2021½- gksykslhu DykbesV psat ,.M ,uok;ZuesaV] ,Ylsfo;j fyfeVsM] vkÃ,lch,u 

% 978&0&32&390085&0] 661 ist- % 978&0&32&390085&0] 661 ist- https://doi.org/10.1016/C2020-0-02938-5https://doi.org/10.1016/C2020-0-02938-5

3-	3-	 uandqekj] oh-] t;arh] ts- ,y-uandqekj] oh-] t;arh] ts- ,y- ¼2021½- gkbMªksdkcZu ¶yqbM baDyqtu bu isVªksykbQjkWl csflu- ,Ylsfo;j fyfeVsM] vkÃ,lch,u  ¼2021½- gkbMªksdkcZu ¶yqbM baDyqtu bu isVªksykbQjkWl csflu- ,Ylsfo;j fyfeVsM] vkÃ,lch,u 

% 978&0&12&817416&6] 8 v/;k;] 290 ist-% 978&0&12&817416&6] 8 v/;k;] 290 ist- https://doi.org/10.1016/C2018-0-01344-4 https://doi.org/10.1016/C2018-0-01344-4

4-3 lEesyuksa@laxksf”B;ksa@laxksf”B;ksa esa çLrqr ‘kksèki=4-3 lEesyuksa@laxksf”B;ksa@laxksf”B;ksa esa çLrqr ‘kksèki=

1-	 vvey nso] ts-] ey nso] ts-] uhykatukuhykatuk ljdkj]  VkWelu] ts- d ljdkj]  VkWelu] ts- ds-] ¼2021½- vufjosfyax n dwfyax fgLVªh vkWQ ,pVh&;w,pVh jkWDl ÝkWe 

lkmFk bafM;k % U;w ,foMsal ÝkWe ,y,&vkbZlhih,e,l ,ukykbfll vkWQ #VkbYl- xksYMfLeFk lEesyu] 4&9 tqykÃ 2021

2-	 vuwi Vh- vkj-] vuwi Vh- vkj-] lqch’k ,e- ih-] rh’kk eSF;w] lqch’k ,e- ih-] rh’kk eSF;w] Jhthr- ,u-] Xysftu t‚ulu] ‘khyk uk;j- ,y-] lehj] oh-ds-] tqfcu ds- Jhthr- ,u-] Xysftu t‚ulu] ‘khyk uk;j- ,y-] lehj] oh-ds-] tqfcu ds- 

Fk‚el] çlkn] vkj- Fk‚el] çlkn] vkj- ¼2022½- QsV vkWQ vjsfc;u lh gkb & lsfyfuVh dksj vk¶Vj n baVª’ku vkWQ yks lsfyfuVh okWVj 

ekl- 15&17 ekpZ 2022 ds nkSjku lh,lvkÃvkj&,uvkÃvks] xksok esa vk;ksftr varjjk”Vªh; Çgn egklkxj foKku lEesyu 

¼vkÃvkÃvks,llh&2022½

3-	 vuq”kk ,aMª;wt] js’eh] Ã- ,-] lqes’k] vkj- ds-] fuRkk] ,l-] mUuh —”.ku] lh- ds-] in~eyky] Mh-]vuq”kk ,aMª;wt] js’eh] Ã- ,-] lqes’k] vkj- ds-] fuRkk] ,l-] mUuh —”.ku] lh- ds-] in~eyky] Mh-] ¼2021½- daÝafVax n pSysaftl 

vkWQ izsflfiVs’ku ekbØksfQftDl vksoj foaMokWMZ lkbM vkWQ n lnuZ osLVuZ ?kkV~l- baVjus’kuy flEiksft;e vkWu VªkWfidy 

esVsjksykWth ^psaftax DykbesaV % daflDosal ,.M pSysaftl*] 23&26 uoacj 2021 ds nkSjku dksfPp esa vkbZ,uVhvkjvks,ebZVh&2021 

vk;ksftr fd;k x;kA

4-	 vuq”kk ,aMª;wt] js’keh] Ã- ,-] lqes’k] vkj- ds-] vuq”kk ,aMª;wt] js’keh] Ã- ,-] lqes’k] vkj- ds-] mf..k—”.kumf..k—”.ku] lh- ds-] in~eyky] Mh-]] lh- ds-] in~eyky] Mh-] ¼2021½- djSDVjkbfLVDl vkWQ ‘kSykW DykmM 

,.M izsflfiVs’ku vksoj osLVuZ ?kkV~l fjtu -01&06 vxLr 2021 ds nkSjku Çlxkiqj esa ,f’k;k vksf’kfu;k ft;kslkbalst 

lkslk;Vh ¼,vksth,l 2021½ dh 18oÈ okÆ”kd cSBd vk;ksftr dh xÃA

5-	 èkeZnkl t’k] js’eh] Ã- ,-] èkeZnkl t’k] js’eh] Ã- ,-] mf..k—”.kumf..k—”.ku] lh- ds-] lqes’k] vkj- ds-] in~eyky] Mh-] lh- ds-] lqes’k] vkj- ds-] in~eyky] Mh-] ] ¼2021½- , izhfyfeujh ,ukykbfll vkWQ 

, daosfDVo flLVe ;wftax lh&cSaM MkWIyj oSnj jkMkj estjesaV vksoj lnuZ bafM;k- baVjus’kuy flEiksft;e vkWu VªkWfidy 

esVsjksykWth ^psaftax DykbesaV % daflDosal ,.M pSysaftl*] 23&26 uoacj 2021 ds nkSjku dksfPp esa vkbZ,uVhvkjvks,ebZVh&2021 

vk;ksftr fd;k x;kA 

6-	 nqcs] lh- ih-] çlkn] ,e-] tks’kh] ds- ch-]nqcs] lh- ih-] çlkn] ,e-] tks’kh] ds- ch-] frokjh] oh- ,e- ¼2021½- ØLVy MasflVh ,.M llsfIVfcfyVh LVªDpj chuhFk vpudksfoy 

‘kh;j tksu % dksjsys’ku fon esMkxkLdj- la;qDr oSKkfud lHkk vkÃ,th, & vkÃ,,lihÃvkÃ  2021] v‚uykbu] 21&27 vxLr 

2021-

vuqla/kku ifj.kke
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7-	 thuw thuw ttksl] Ñ”.kdqekj] ,-] vuwi —”.ku] ds-]ksl] Ñ”.kdqekj] ,-] vuwi —”.ku] ds-] ¼2021½- okWVj DokfyVh ,.M ,uok;ZuesaV bEIyhds’kUl vkWQ , VªkWfidy ,LVqjkbu 

osVySaM flLVe vkWQ baVjus’kuy bEiksZVsal % LVmh vkWQ v”VeqMh ysd] dsjy] bafM;k- 10 tqykÃ 2021 dks eksguyky lq[kkfM+;k 

foÜofo|ky;] mn;iqj] jktLFkku }kjk vk;ksftr tyok;q ifjorZu ifjçs{; ij Qksdl ds lkFk HkwfoKku esa varjjk”Vªh; 

lEesyuA

8-	 thuq tksl] —”.kdqekj] ,-] vuwi —”.ku] ds-] ¼thuq tksl] —”.kdqekj] ,-] vuwi —”.ku] ds-] ¼2021½- vlslesaV vkWQ VkWfDld esaVy vk;u bu v”VeqMh jkelkj osVySaM flLVe] 

,lMCy;w dkWLV vkWQ bafM;k- 1&2 tqykÃ] 2021 ds nkSjku fnYyh foÜofo|ky; esa HkwfoKku vuqlaèkku esa gky esa gqbZ çxfr 

ij jk”Vªh; laxks”BhA

9-	 tqfcu Fk‚el-] vuwi Vh- vkj-] ‘khyk uk;j- ,ytqfcu Fk‚el-] vuwi Vh- vkj-] ‘khyk uk;j- ,y ¼2022½- lc & buf’kZ;y vksflys’kUl ,.M bV~l bEiSDV vkWQ ¶ywfMax bu n 

VªkWfidy ,LVqjh- 15&17 ekpZ] 2022 ds nkSjku lh,lvkÃvkj &,uvkÃvks] xksok esa vk;ksftr varjjk”Vªh; Çgn egklkxj foKku 

lEesyu ¼vkÃvkÃ,llh&2022½A

10-	 dqekj cVqd tks’kh] mikluk ,l ckuthZ] paæ çdk’k nqcs] dqekj cVqd tks’kh] mikluk ,l ckuthZ] paæ çdk’k nqcs] ,ylu ih- vksfyosjk ¼2021½- fMfVªVy ftjdkWu fjdkWMZ ÝkWe bafM;u 

lcdkWafVusaV- 1&2 tqykÃ] 2021 ds nkSjku fnYyh fo’ofo|ky; esa HkwfoKku vuqlaèkku esa gky dh çxfr ij jk”Vªh; laxks”BhA

11-	 y{eh] ,u- ch- 	 y{eh] ,u- ch- ¼2022½- fjfVªboy vkWQ fu;j & ljQsl ih,e2- 5 vksoj bafM;k ;wftax lsVsykbV fyMj vkWCtosZ’ku- 31 tuojh 

& 04 Qjojh 2022 dks dksydkrk esa vk;ksftr Hkkjrh; foKku f’k{kk vkSj vuqlaèkku laLFkku }kjk vk;ksftr 21oÈ jk”Vªh; 

varfj{k foKku laxks”BhA

12-	 y{eh] ,u- ch-] js’eh] Ã- ,-] in~eyky] Mh- y{eh] ,u- ch-] js’eh] Ã- ,-] in~eyky] Mh- ¼2022½- LisfV;ks&VsEiksjy osfj,fcfyVh vkWQ ih,e2- 5 vksoj bafM;k ;wftax eYVh 

b;j Lisl cksuZ fyMj vkWCtosZ’ku ,.M bV~l bEIyhds’kUl- 10&12 Qjojh 2022 ds nkSjku v‚uykbu 34oÈ dsjy foKku egk 

lEesyu vk;ksftr fd;k x;kA

13-	 fedh ekR;w] Jhyk’k] ds-] in~eyky] Mh- fedh ekR;w] Jhyk’k] ds-] in~eyky] Mh- ¼2021½- dkWt+ ,.M daflDosal vkWQ baVsaflo psat vkWu dsjy M~;wfjax n fjlsaV fMdsM~l- 

10&12 Qjojh 2022 ds nkSjku v‚uykbu 34oÈ dsjy foKku egk lEesyu vk;ksftr fd;k x;kA

14-	 in~ek jko] ch-] in~ek jko] ch-] jfo dqekj] ,e- ¼2021½- bokWY;w,’ku vkWQ n osLVuZ ?kkV~l % dkWULVªsaV~l ÝkWe fjlhoj QaD’ku besftax ,M 

gkeksZfud fMdEiksft’ku- la;qDr oSKkfud lHkk vkÃ,th, & vkÃ,,lihÃvkÃ 2021] v‚uykbu]  21&27 vxLr 2021- 

15-	 jQhd ,e- ds-] jQhd ,e- ds-] Fk‚el ds-oh- ¼2022½- QaD’kuy ijQkWesZUl vkWQ dkWLVy izksVsD’ku LVªDplZ- 21&24 Qjojh 2022 ds nkSjku 

psUuÃ esa vk;ksftr egklkxj 2022 dk varjjk”Vªh; lEesyuA

16-	 js’eh] bZ- ,-] js’eh] bZ- ,-] vt; eksgu] vkj- ,l-] iYyo js] VSu] ,p-] lqes’k] vkj- ds-] lqes’k] vkj- ds-] mf..k—”.kumf..k—”.ku] lh- ds-] fuRkk] ,l-] èkeZnkl t’k ] lh- ds-] fuRkk] ,l-] èkeZnkl t’k 

¼2021½- ,u vlslesaV vkWQ ,DLVªhe izsflfiVs’ku bosaV vksoj lnuZ osLVuZ ?kkV~l csLM vkWu bu&flVq vkWCtosZ’ku ,.M gkb & 

fjtkWY;w’ku ekWMy fleqys’kUl- 02&06 vxLr 2021 ds nkSjku iq.ks esa vk;ksftr cknyksa vkSj o”kkZ ij varjjk”Vªh; lEesyuA

17-	 flYik] ,l-] in~ek jko] ch-] flYik] ,l-] in~ek jko] ch-] iw.kZpaæ jko] ,u- ¼2021½- , fjO;w vkWQ ft;ksfQftdy fjlpZ % balkbV~l baVw bafM;u vks’ku 

ft;ksvkbMh yks- th,thbZ@,l,thbZ 2021 lkeqnkf;d foKku dk;Z’kkyk] v‚uykbu] 17&19 vxLr 2021 

18-	 Lusgk eq[ktÊ] Lusgk eq[ktÊ] xkSre ?kks”k] fuyatuk ljdkjfuyatuk ljdkj ¼2021½- ft;ksØksuksykWftdy ,.M ft;ksdSfedy ,ukykbfll vkWQ n jkWDl ÝkWe 

n cStukFk fDYkIis] dqekÅa fgeky;] ukFkZ osLV bafM;k ,.M bV~l bEIyhds’kUl- vesfjdu ft;ksfQftdy ;wfu;u Q‚y ehÇVx] 

13&17 fnlacj 2021-

19-	 Jhyk’k] ds-] fedh ekR;w] esfju efj;e ekR;w] in~eyky] MhJhyk’k] ds-] fedh ekR;w] esfju efj;e ekR;w] in~eyky] Mh- ¼2021½- MhdksfMax n jksy vkWQ DykbesaV psat bu gkbMªks&DykbesV 

vu
qla/

kku
 i

fj.
kke
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fMt+k;lZ vkWQ lkmFk iSfulqyj bafM;k- 20&22 flracj 2021 ds nkSjku v‚uykbu ,u,Vh,p,&2021 vk;ksftr fd;k x;kA

20-	 Jhfcu] lh-] in~ek jko] ch-]Jhfcu] lh-] in~ek jko] ch-] jfo dqekj] ,e-] jfo dqekj] ,e-] VkWelu] ts- ds-]  VkWelu] ts- ds-] ¼2021½- ekaVys fMQkWesZ’ku ,ykWUx n osLVuZ ?kkV~l % bulkbV~l 

ÝkWe dksj % fjÝsDV ‘kh;j oso fLIyfVax ,ukykbfll- la;qDr oSKkfud lHkk vkÃ,th, & vkÃ,,lihÃvkÃ 2021] v‚uykbu] 

21&27 vxLr 2021-

21-	 lqes’k] vkj- ds-]  js’eh] bZ- ,-] lqes’k] vkj- ds-]  js’eh] bZ- ,-] mf..k—”.kumf..k—”.ku] lh- ds-] lh- ds-] ¼2022½- Vªsflax n izsflfiVs’ku ekbØksfQftDl vkWQ eslksLdsy oSnj bosaV~l 

vksoj dsjyk- 34oÈ dsjy foKku dkaxzsl 10&12 Qjojh 2022 ds nkSjku v‚uykbu vk;ksftr dh xÃA 

22-	 lqes’k] vkj- ds-]  js’eh] bZ- ,-] lqes’k] vkj- ds-]  js’eh] bZ- ,-] mf..k—”.kumf..k—”.ku] lh- ds-] èkeZnkl t’k]] lh- ds-] èkeZnkl t’k] ¼2021½- eSØksfQftDl vkWQ DykmM ,.M izsflfiVs’ku 

ekbØksfQftDl vksoj foaM okWMZ lkbM vkWQ osLVuZ ?kkV~l M~;wfjax izh ,.M iksLV ekulwu lhtu- 02&06 vxLr 2021 ds nkSjku 

iq.ks esa vk;ksftr cknyksa vkSj o”kkZ ij varjjk”Vªh; lEesyuA

23-	 lqfer dqekj] js’eh] bZ- ,-] èkeZnkl t’k] lqes’k] vkj- ds-] lqfer dqekj] js’eh] bZ- ,-] èkeZnkl t’k] lqes’k] vkj- ds-] mf..k—”.kumf..k—”.ku] lh- ds-] ] lh- ds-] ¼2021½- ofVZdy jSUMªkWi lkbt fMLVªhC;w’ku 

vkWQ gSoh Vw osjh gSoh izsflfiVs’ku vksoj osLVuZ ?kkV % , dsl LVMh- baVjus’kuy flEiksft;e vkWu VªkWfidy ehVjksykWth ^pSftax 

DykbaV % dkWuflDosafll ,.M pSysaftl**] 23&26 uoacj 2021 ds nkSjku dksfPp esa vkbZ,uVhvkjvks,ebZVh &2021 vk;ksftr 

fd;k x;kA

24-	 lqfer dqekj] js’eh] bZ- ,-] lqes’k] vkj- ds-] lqfer dqekj] js’eh] bZ- ,-] lqes’k] vkj- ds-] mf..k—”.kumf..k—”.ku] lh- ds-] in~eyky] Mh-] ] lh- ds-] in~eyky] Mh-] ¼2021½ v‚jksxzkfdd bokWY;w,’ku vkWQ jSuMªkWi 

lkbt fMLVªhC;w’ku ,lksfl,fVM fon czkbV & cSaM~l vksoj osLVuZ ?kkV- 01&06 vxLr 2021 ds nkSjku Çlxkiqj esa vk;ksftr 

,f’k;k vksf’kfu;k ft;kslkbalst lkslkbVh ¼,vksth,l 2021½ dh 18oÈ okÆ”kd cSBdA

25-	 mf..k—”.kumf..k—”.ku] lh- ds-]] lh- ds-] iokj] ,l-Mh-] xksiky—”.ku ¼2021½- , LVMh vkWu ykbVfuax ,fDVfoVh bu lkmFk bafM;k ;wftax lsVsykbV 

,.M xzkmaM vkWCtosZ’ku- baVjus’kuy flEiksft;e vkWu VªkWfidy ehVjksykWth ^pSftax DykbaV % dkWuflDosafll ,.M pSysaftl**] 

23&26 uoacj 2021 ds nkSjku dksfPp esa vkbZ,uVhvkjvks,ebZVh &2021 vk;ksftr fd;k x;kA

26-	 fofiu Vh- jkt] Jhyk’k] ds-] in~eyky] Mh-fofiu Vh- jkt] Jhyk’k] ds-] in~eyky] Mh- ¼2021½- dSfedy MsuwMs’ku vkWQ ekmaVsul dSpesaV~l bu lnuZ osLVuZ ?kkV ;wftax 

gkbMªks dSfedy VwYl ,.M ekWMfyax- 34oÈ dsjy foKku dkaxzsl 10&12 Qjojh 2022 ds nkSjku v‚uykbu vk;ksftr dh xÃA

27-	 o`ank eqdqanuo`ank eqdqanu] fLerk oh- FkEih] vfuy Hkkj}kt ¼2021½- vaMjLVSafMax n ,e3 ys;j bu n ekfVZ;u MslkbM vk;uksLQh;j ;wftax 

,e,ohbZ,u vkWCtsZos’ku- 31 tuojh & 04 Qjojh 2022 dks dksydkrk esa vk;ksftr Hkkjrh; foKku f’k{kk vkSj vuqlaèkku laLFkku 

}kjk vk;ksftr 21oÈ jk”Vªh; varfj{k foKku laxks”BhA

28-	 o`ank eqdqanuo`ank eqdqanu] fLerk oh- FkEih] vfuy Hkkj}kt ¼2022½- vu;wtqvy fjLikWUl vkWQ n ekÆV;u vk;uksLQh;j Vw n ekWMjsV MLV 

LVkWeZ bosaV vkWQ vDrwcj 2016- 14&16 ekpZ 2022 esa HkkSfrd vuqlaèkku ç;ksx’kkyk] vgenkckn esa vk;ksftr rhljk Hkkjrh; 

xzg foKku lEesyuA

vuqla/kku ifj.kke
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5- Ckkg~; vkSj ijke’kZ ifj;kstuk,a5- Ckkg~; vkSj ijke’kZ ifj;kstuk,a

,ulhbZ,l,l us o”kZ 2021&22 ds nkSjku dqN cká vuqnku ifj;kstukvksa vkSj dbZ ijke’kZ ifj;kstukvksa dks iwjk fd;kA cká foŸk 
iksf”kr ifj;kstukvksa dks dsjy ljdkj vkSj Hkkjr ljdkj dh ,tsafl;ksa }kjk izk;ksftr fd;k x;k FkkA ijke’kZ ifj;kstuk,a eq[; 
:i ls rVh; fofu;eu {ks= ds fy, ,pVh,y vkSj ,yVh,y ds lhekadu ds fy, ‘kq: dh xbZ FkhaA

rVh; {ks= izca/ku 

Hkkjr ljdkj vkSj rVh; jkT;ksa dh rVh; uhfr ns’k ds rVh; {ks=ksa dks :ijs[kk ds vanj fodflr djuk gSA ;g rVh; lalkèkuksa 
ds mi;ksx dks bldh vfèkdre {kerk vkSj rVh; ikfjfLFkfrd ra= dh dk;kZRed v[kaMrk dks cuk, j[kus ds fy, lqfuf’pr 
djsxkA bl mikxe ls dqN gn rd rVh; leqnk;ksa vkSj xq.kksa ij rVh; [krjksa ds çHkko dks fu;af=r djus esa Hkh enn feysxhA 
lhvkjtsM ds ekè;e ls rVh; {ks= esa mPp çHkko okyh xfrfofèk;ksa dks fofu;fer djuk bl ç;kl esa çHkkoh midj.kksa esa ls ,d gSA

Ok”kZ 2019 fofu;e ds vuqlkj dsjy ds rVh; {ks= çcaèku ;kstuk ¼lhtsM,eih½ dks rS;kj djus ds fgLls ds :i esa] dsjy ds mu 
lHkh 10 ftyksa esa O;kid cqfu;knh okLrfod tkudkjh ,d= dh xÃ gS tgka lhvkjtsM ykxw gS vkSj thvkÃ,l IysVQ‚eZ ij rS;kj 
fd, x, ekufp=ksa esa la’kksèku fd;k tk jgk gSA 1995 ds lhvkjtsM ekufp=ksa dk thvkbZ,l fMftVy :ikarj.k ekufp=ksa dks çkIr 
djus vkSj u, lhtsM,eih ds lkFk rqyuk djus ds fy, fd;k tk jgk gSA i;kZoj.k] ou vkSj tyok;q ifjorZu ea=ky;] Hkkjr 
ljdkj ds funsZ’kkuqlkj jkT; ds laiw.kZ ,pVh,y vkSj ,yVh,y ft;ks MsVk csl dks jk”Vªh; lrr rVh; çcaèku dsanz ¼,ulh,llh,e½ 
dks blds lR;kiu ds fy, Hkstk x;k gSA

o”kZ ds nkSjku yxHkx 12 ijke’kZ ifj;kstuk,a iwjh dh xb± vkSj 14 ijke’kZ dk;Z çxfr ij FksA

ckg~; vkSj ijke’kZ ifj;kst
uk,a

ckg~; vkSj ijke’kZ ifj;kst
uk,a
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rkfydk 5-1 tkjh cká vuqnku lgk;rk ifj;kstukvksa dh lwph rkfydk rkfydk 5-1 tkjh cká vuqnku lgk;rk ifj;kstukvksa dh lwph rkfydk 
 

d- la-d- la- ifj;kstuk dk ‘kh”kZdifj;kstuk dk ‘kh”kZd fuf/kdj.k ,tsalhfuf/kdj.k ,tsalh
dqy ifjO;; dqy ifjO;; 

¼yk[k #i, esa½¼yk[k #i, esa½

1-
,uok;ZuesaVy ekWfuVfjax vkWQ okWVj ,.M lsMhesaV DokfyVh iSjkehVlZ 
bu n cSd okWVlZ vkWQ dksfpu iksVZ VªLV

dksphu iŸku U;kl] Hkkjr 
ljdkj 

30-00

2-
Mh,lVh baLik;j QSdYVh ,okMZ & buksos'ku bu lkbal ijL;wV QkWj 
baLik;MZ fjlpZ & MkW- r`fIr eqxqyh 

foKku ,oa izkS|ksfxdh foHkkx] 
Hkkjr ljdkj

35-00

3-
VhplZ ,lksfl,Vf'ki QkWj fjlpZ ,Dlhysal ¼Vh,vkjbZ½ Vw MkW- jktos.kh 
,l- ih-

foKku ,oa izkS|ksfxdh foHkkx] 
Hkkjr ljdkj

3-35

4-
izhijs'ku vkWQ dkWLVy tksu eSustesaV Iyku ¼lhtsM,eih½ vkWQ dsjy 
fon fjLisDV Vw n lhvkjtsM uksfVfQds'ku 2019

dsjy rVh; {ks= çca/ku çkf/
kdj.k

198-55

5-
Mh,lVh baLik;j QSdYVh ,okMZ & buksos'ku bu lkbal ijL;wV QkWj 
baLik;MZ fjlpZ & MkW- o`ank eqdqanu 

foKku ,oa izkS|ksfxdh foHkkx] 
Hkkjr ljdkj

22-00

6-
^^cSd Vw ySc** & iksLV MkWDVjy QSyksf'ki izksxzke & izkstsDV vuVkbVYM 
^^lkbdks&bdksukWfed ,.M ,uok;ZUkesaVy ok,fcfyVh vkWQ iEck 
vdsusdksfoy & oSIij fyad** & MkW- fLerk ih- ,l

dsjy jkT; foKku] izkS|ksfxdh 
,oa i;kZoj.k ifj"kn 

14-17

7-
lsfMesaV ctÇVx vkSj ohvkÃ,l,y ifj;kstuk LFky vkSj vklikl ds 
{ks= esa ygjksa ij vè;;u 

foÇ>te baVjus'kuy lhiksVZ 
fyfeVsM

98-44

8-
#f'kdksaMk Cyw&¶ySx çekf.kr leqæ rV] fo'kk[kkiÙkue leqæ & lSd esa 
VhMhih ifj;kstuk ij fji èkkjkvksa dh igpku vkSj fuxjkuh 

varfj{k vuqç;ksx dsaæ] bljks] 
Hkkjr ljdkj

17-99
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ckg~; vkSj ijke’kZ ifj;kst
uk,a

ckg~; vkSj ijke’kZ ifj;kst
uk,a

5-2 % iw.kZ lhvkjtsM ijke’kZ ifj;kstukvksa dh lwph 5-2 % iw.kZ lhvkjtsM ijke’kZ ifj;kstukvksa dh lwph 

Ø- la- Ø- la- fjiksVZ la-fjiksVZ la- Qkby la-Qkby la- ifj;kstuk dk uke ifj;kstuk dk uke 

1- ,ulhbZ,l,l&lhvkjtsM&15&2021 lhvkjtsM@10@2021
dsvkbZVhlhvks fyfeVsM] ,ukZdqye ¼dsjy f'kÇix ,aM buySaM usfoxs'ku d‚jiksjs'ku 
¼ds,lvkÃ,ulh½ ifj;kstuk ds rgr Qksj'kksj jksM] ,ukZdqye esa tsVh vkSj Øwt iksr ds 
fuekZ.k gsrq½

2- ,ulhbZ,l,l&lhvkjtsM&03&2022 lhvkjtsM@14@2021 uniuk oh- pk.kD; vkSj Jhy{eh xjhfdifr] dUuwj ¼,MôM+ xkao esa ,d fo'ks"k 
vkoklh; Hkou ds çLrkfor fuekZ.k ds fy,½ 

3- ,ulhbZ,l,l&lhvkjtsM&17&2021 lhvkjtsM@22@2021 lsaV t‚u Mh fczVks ppZ] dksYye ¼'kfDr dqyaxkjk] dksYye esa ekStwnk iqjkus ppZ ds 
iquÆuekZ.k ds fy,½

4- ,ulhbZ,l,l&lhvkjtsM&09&2022 lhvkjtsM@26@2021 utanu enr dqEeu lwjt] dUuwj ¼iYyhdqUuw xkao] dUuwj esa ,2 vkoklh; ¼gksVy½ 
Hkou ds fuekZ.k ds fy,½

5- ,ulhbZ,l,l&lhvkjtsM&07&2022 lhvkjtsM@30@2020 yksd fuekZ.k foHkkx ¼iqy çHkkx½] ,ukZdqye ¼vf>dksM & equace iqy ds fuekZ.k ds 
fy,½

6- ,ulhbZ,l,l&lhvkjtsM&06&2022 lhvkjtsM@25@2021 dsjy jkT; vkokl cksMZ] çHkkx dk;kZy;] ,ukZdqye ¼ljdkjh egkjktk rkyqd 
vLirky] d#osfyiMh] ,ukZdqye ds fodkl ds fy,½

7- ,ulhbZ,l,l&lhvkjtsM&04&2022 lhvkjtsM@15@2021 Hkkjrh; [kk| fuxe] izHkkxh; dk;kZy;] dksfPp ¼jkesÜoje xzke] ,ukZdqye esa ftyk 
dk;kZy; Hkou ds fuekZ.k gsrq½

8- ,ulhbZ,l,l&lhvkjtsM&01&2022 lhvkjtsM@24@2021
dsjy jkT; vkokl cksMZ] dksêk;e ¼ljdkjh rkyqd vLirky] oSdkse] dksêk;e ds 
fodkl ds fy,½

9- ,ulhbZ,l,l&lhvkjtsM&02&2022 lhvkjtsM@22@2019
yksd fuekZ.k foHkkx ¼iqy çHkkx½] fr#ouariqje ¼vkJe Çyd jksM Qst AAA ds fuekZ.k 
ds fy,½ 

10- ,ulhbZ,l,l&lhvkjtsM&10&2022 lhvkjtsM@30@2021
dksphu iksVZ VªLV ¼chvksVh taD'ku vkSj dUuaxV fczt ds chp lhvksihVh ds o‚dos 
,osU;w ds ikl cSdokWVlZ esa 1-5 esxkokWV fxzM dusDVsM ¶yksÇVx lksyj ihoh çkstsDV 
dh LFkkiuk ds fy,½ 

11- ,ulhbZ,l,l&lhvkjtsM&08&2022 lhvkjtsM@08@2022
Hkkjrh; rVj{kd cy ¼dsvkbZVhlhvks fyfeVsM ds ekè;e ls½ ¼iYyq#Fkh] ,ukZdqye esa 
vkÃlhth lapkyu ds fy, lqfoèkk dsaæ ds fuekZ.k ds fy,½ 

12- ,ulhbZ,l,l&lhvkjtsM&13&2022 lhvkjtsM@09@2022
eSllZ dsvkbZVhlhvks fyfeVsM] ,ukZdqye ds ekè;e ls xksJh }hi fodkl çkfèkdj.k 
¼thvkÃMh,½ ¼dneôqMh xkao] ,ukZdqye esa 350 ehVj laidZ lM+d ds çLrkfor fuekZ.k 
ds fy,½
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,a rkfydk 5-3 % tkjh lhvkjtsM ijke’kZ ifj;kstukvksa dh lwphrkfydk 5-3 % tkjh lhvkjtsM ijke’kZ ifj;kstukvksa dh lwph

d- d- 
la-la-

ifj;kstuk dk ‘kh”kZdifj;kstuk dk ‘kh”kZd fuf/kdj.k ,tsalhfuf/kdj.k ,tsalh
dqy ifjO;; dqy ifjO;; 

¼yk[k #i, esa½¼yk[k #i, esa½

1-

fMykbus,'ku vkWQ 
,lVh,y @ ,yVh,y  
,.M izhijs'ku vkWQ 
,lvkjtsM LVsV~l fjiksVZ 

yksd fuekZ.k foHkkx ¼ihMCY;wMh½ lM+d izHkkx] dksYye ¼is#eksu] dksUuf;y dnoq] dUuudêw 
dnoq] dfêydnkoq] vkJe Çyd jksM] Qkfrek }hi & v#yIiuFkq#Fk fczt dk fuekZ.k½ 11-00

2- & rnSo & i;ZVu foHkkx] fr#ouariqje ¼ifj;kstuk ds fy, Þvôqye >hy vkSj mlds tyxzg.k {ks= 
dk th.kksZ)kj] dsjy dk iquÆuekZ.k] LFkk;h rjhdkÞ½ 3-15

3- & rnSo & dsjy VwfjTe baÝkLVªDpj fyfeVsM ¼dsVhvkÃ,y½] fr#ouariqje ¼dfnuedqye ds fodkl 
ds fy, & vapqFksaxq cSdokVj VwfjT+e d‚fjMksj½ 5-15

4- & rnSo & yksd fuekZ.k foHkkx ¼iqy çHkkx½] ,ukZdqye ¼f='kwj ftys esa dksMqaxYywj d;ky esa iqYyV 
lekukarj iqyksa ds fuekZ.k gsrq½ 3-15

5- & rnSo & ,MCY;w g‚fLiVSfyVh çk- fyfeVsM] Fkk;d‚M] fr#ouariqje ¼pksokjk] dksêkdy xkao] 
fr#ouariqje esa gksVy lg vkoklh; vikVZesaV ifj;kstuk ds fuekZ.k ds fy,½ 6-15

6- & rnSo & yksd fuekZ.k foHkkx ¼iqy çHkkx½] FkzhDdkdkjk] ,ukZdqye ¼,ukZdqye vkSj vykIiq>k ftyksa 
dks tksM+us okyh osEcukM >hy ij dqaHkyaxh&dsYVªksu Qsjh fczt ds fuekZ.k gsrq½ 3-15

7- & rnSo & dsvkj,Qch&ih,e;w] ,ukZdqye@f='kwj ;wfuV] dk;Zdkjh vfHk;ark] ,MkiYyh] ,ukZdqye ds 
dk;kZy; ¼f='kwj esa ukfVdk ,y,lh esa duksyh ugj ij f=ç;kj iqy ds fuekZ.k ds fy,½ 3-15

8- & rnSo & =ko.kdksj VkbVsfu;e çksMDV~l fyfeVsM] fr#ouariqje ftyk ¼dMdeiYyh xkao] 
fr#ouariqje esa =ko.kdksj VkbVsfu;e çksMDV~l fyfeVsM ds fuekZ.k ds fy,½ 3-15

9- & rnSo & yksd fuekZ.k foHkkx ¼iqy çHkkx½] ,ukZdqye ¼,ukZdqye ftys] dsjy esa u;kjkecye gcZVZ 
iqy ds fuekZ.k ds fy,½ 3-15

10- & rnSo & gkcZj bathfu;Çjx mi[kaM] eqFkykiks>h ¼fr#ouariqje ftys esa ,d is#ekFkqjk leqæ rV 
ds fodkl ds fy,½ 3-15

11- & rnSo & eksgEen lyhg dsoh vkSj vU;] dkyhdV ¼dks>hdksM ftyk] dsjy ds Qsjksd uxj ikfydk 
esa okf.kfT;d lg vkoklh; Hkou ds fuekZ.k ds fy,½ 3-15

12- & rnSo & gkcZj bathfu;Çjx foHkkx] fr#ouariqje ¼fr#ouariqje ftys esa iksf>;wj ¼dqyFkqj iapk;r½ 
esa fQÇ'kx gkcZj ds fuekZ.k ds fy,½ 3-15

13- & rnSo & gkcZj bathfu;Çjx fMohtu] dkljxksM ¼dkUgkaxM ,yvkslh] dkljxksM ftyk] dsjy esa 
vtuwj xzke iapk;r esa eNyh idM+us ds canjxkg ds fuekZ.k ds fy,½ 3-15

14- & rnSo &
vnkuh canjxkg vkSj fo'ks"k vkÆFkd {ks=] xqtjkr ¼eqanzk] dPN] xqtjkr esa 1576-81 
vkS|ksfxd ikdZ@,lÃtsM ds fodkl ds fgLls ds :i esa nks foyo.khdj.k la;a=ksa vkSj 
lac) lsou vkSj cfgokZg lqfoèkkvksa ds fuekZ.k ds fy,½

9-88
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6- ubZ lqfo/kk,a6- ubZ lqfo/kk,a

,ulhbZ,l,l us foŸkh; o”kZ ds nkSjku i`Foh foKku ds v/;;u ds {ks= esa vxz.kh vuqla/kku djus ds fy, dbZ ifj”—r fo’ys”k.kkRed 

lqfo/kkvksa dk izki.k fd;kA [kjhns x, midj.kksa ds fooj.k vkSj mudh izeq[k fo’ks”krk,a uhps nh xbZ gSaA  

ubZ lqfo/kk,a
ubZ lqfo/kk,a

Ø- Ø- 
la-la- 

midj.k @ lqfo/kk midj.k @ lqfo/kk 
dk ukedk uke

esd @ ekWMyesd @ ekWMy vuqiz;ksxvuqiz;ksx lqfo/kk@lk/ku dh rLohjlqfo/kk@lk/ku dh rLohj

1-
yklZeSu fgYl] 
vaVkdZfVdk esa LFkkfir 
cz‚McSaM lhLeksehVj 

vkjbZ,Q VhbZds 
151ch&120

Hkw&xfr dk ,d lrr fjd‚MZ & 
Hkwdai@ fge Hkwdai dk irk yxkus vkSj 
milrg lajpuk vkSj fo:i.k iSVuZ dks 
le>us ds fy, mi;ksx fd;k tkrk gSA

2-

oêkokM+k] ¼eqUukj 
fØfVdy t+ksu 
v‚CtosZVjh½ vkSj 
vnqFkqjkÃ ¼vnqFkqjkÃ 
fØfVdy t+ksu 
v‚CtosZVjh½ esa 
Lopkfyr ekSle LVs’ku 
LFkkfirA 

dSaicsy lkbafVfQd

o”kkZ] lkSj fofdj.k] gok dh xfr] gok 
dh fn’kk] lkis{k vkæZrk] ok;qeaMyh; 
ncko] gok ds rkieku tSls ewyHkwr 
ekSle lacaèkh pj dks yxkrkj fjd‚MZ 
djus ds fy, 2&Lrjh; ekSle LVs’kuA 

3-

vêkinh] eqUukj vkSj 
vnqFkqjkÃ lhtsMvks 
esa QhYM ykblhehVj 
LFkkfir fd;k x;k 

ÃtsdsydSai] LekVZ 
QhYM ykblhehVj 

okuLifrd {ks=ksa esa okLrfod 
ok”iksRltZu ds çR;{k ekiu ds fy, 
,d otuh çdkj dk ykblhehVjA

4-

eqUukj vkSj vnqFkqjkÃ 
lhtsMvks esa LFkkfir 
Lopkfyr fMftVy iSu 
ok”ihdj.k ehVj 

vkHkklh midj.k 
laHkkfor ok”ihdj.k ds nSfud ewY;ksa dks 
fjd‚MZ djus gsrq Lo&fjd‚ÉMx vkSj 
Lopkfyr fQÇyx iSu bosiksjhehVjA
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5-

Hkwty Lrj fuxjkuh 
ç.kkyh ¼vkSj nSfud 
fjd‚MZ ih,Q Hkwty 
Lrj] vkSj o”kkZ½

,udkÆM;ks
unh&ty vkSj Hkwty var%fØ;k dks 
le>ukA
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7- lEesyu] lsfeukj vkSj dk;Z’kkyk 7- lEesyu] lsfeukj vkSj dk;Z’kkyk 

7-1 ok;qeaMyh; foKku esa gky dh çxfr ij osfcukj 7-1 ok;qeaMyh; foKku esa gky dh çxfr ij osfcukj 

,ulhbZ,l,l us *Hkkjr dk ve`r egksRlo* lekjksg ds ,d Hkkx ds :i esa 30 vçSy 2021 dks ^^ok;qeaMyh; foKku esa gky dh 
çxfr ij vkeaf=r O;k[;ku^^ ij ,d fnolh; osfcukj dk vk;kstu fd;kA varfj{k HkkSfrdh ç;ksx’kkyk ds funs’kd M‚- ds- jktho 
us ^^m”.kdfVcaèkh; cknyksa dks le>uk** ij ,d O;k[;ku fn;kA M‚- Vh- ukjk;.k jko] çeq[k ¼lhlh,lth½] jk”Vªh; ok;qeaMyh; 
vuqlaèkku ç;ksx’kkyk us ^^ok;qeaMyh; jMkj** ij ,d okrkZ nhA M‚- ,l- lqjs’k ckcw] çeq[k ¼,Vhvkj,Q½] varfj{k HkkSfrdh ç;ksx’kkyk 
us ^^,;jkslksy vuqlaèkku esa çxfr** ij ,d O;k[;ku fn;kA M‚- rkjk çHkkdju] ifj;kstuk funs’kd ¼lh,ihÃÃ,Dl½] Hkkjrh; 
m”.kdfVcaèkh; ekSle foKku laLFkku us ^^lw{e HkkSfrdh vkSj ekulwu cknyksa esa o”kkZ ekxZ^^ ij ,d okrkZ nhA M‚- ds- fd’kksj dqekj] 
çeq[k ¼ok;qeaMyh; xfrdh ‘kk[kk½] varfj{k HkkSfrdh ç;ksx’kkyk us ^^D;k orZeku tyok;q esa cM+s iSekus ij ok;qeaMyh; ifjlapj.k 
rst gks jgs gSa\^^ ij ,d okrkZ nhA M‚- ,l- flth dqekj] oSKkfud ,l,Q ¼U;wesfjdy ,Ve‚LQsfjd e‚MÇyx czkap½] Lisl fQftDl 
yscksjsVjh us ^^xzhugkml xSl ¶yDl vkdyu ds fy, ok;qeaMyh; buolZ e‚MÇyx^^ ij ,d okrkZ nhA 

7-2 vkt+knh dk ve`r egksRlo lekjksg ds fgLls ds :i esa osfcukj 7-2 vkt+knh dk ve`r egksRlo lekjksg ds fgLls ds :i esa osfcukj 

vktknh dk ve`r egksRlo lekjksg ds fgLls ds :i esa] 26 vxLr 2021 dks ,d v‚uykbu okrkZ dk vk;kstu fd;k x;k FkkA 
in~e Jh fe’ksy Mkfuuks] vfrfFk çksQslj] ekufodh vkSj lkekftd foKku] vkÃvkÃVh xkaèkhuxj us ^^gksykslhu esa ljLorh unh dh 
fxjkoV^^ ij ,d O;k[;ku fn;kA  

lEesyu] lsfeukj vkSj d
k;Z’kkyk 

lEesyu] lsfeukj vkSj d
k;Z’kkyk 
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7-3 ,ulhbZ,l,l LFkkiuk fnol 2022 7-3 ,ulhbZ,l,l LFkkiuk fnol 2022 

jk”Vªh; i`Foh foKku v/;;u dsaæ ¼,ulhbZ,l,l½ us 03 tuojh 2022 dks viuk 8oka LFkkiuk fnol euk;kA v‚uykbu lekjksg 
dh v/;{krk M‚- ,e- jfopanzu] ekuuh; lfpo] ,evksbZ,l us dhA LFkkiuk fnol O;k[;ku çks- ,l- ds- VaMu] vè;{k] vuqlaèkku 
lykgdkj lfefr ¼vkj,lh½] ,ulhÃ,l,l }kjk ^^,aFkzksikslhu ladYiuk % LFkyh; tyeaMy ij è;ku nsa^^ ‘kh”kZd ls fn;k x;k FkkA 
M‚- T;ksfrjatu ,l- js] funs’kd] ,ulhbZ,l,l us Lokxr Hkk”k.k fn;kA
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8-1 u, ços’k }kj dk mn~?kkVu8-1 u, ços’k }kj dk mn~?kkVu

M‚- ,e- jkthou] ekuuh; lfpo] ,evksÃ,l vkSj vè;{k] ‘kklu ifj”kn] ,ulhbZ,l,l }kjk ,ulhbZ,l,l ds uofuÆer Lopkfyr 

ços’k }kj] cwe cSfj;j vkSj lqj{kk ifjlj dk mn~?kkVu 22 vçSy 2021 dks ohfM;ks d‚UÝsal ds ekè;e ls fd;k x;kA çks- ts- ,l- js] 

funs’kd] ,ulhbZ,l,l us Lokxr Hkk”k.k fn;kA

8-2 LoPNrk i[kokM+k 8-2 LoPNrk i[kokM+k 

LoPNrk i[kokM+k ds fgLls ds :i esa] dk;kZy; ifjlj dh lQkbZ 01&15 tqykbZ] 2021 ds nkSjku dh xbZ FkhA LoPNrk ‘kiFk ysus 

ds fy, 15 tqykÃ 2021 dks ,d v‚uykbu lHkk dk vk;kstu fd;k x;k FkkA blds ckn dk;kZy; ifjlj@ç;ksx’kkykvksa dh 

lQkÃ ds fy, fofHkUu izHkkxksa dks lQkÃ lkexzh@fdV dk forj.k fd;k x;kA blds vykok] LoPNrk i[kokM+k ds lekiu dks 

fpfàr djus ds fy,] dsjy jkT; çnw”k.k fu;a=.k cksMZ ds eq[; i;kZoj.k vfHk;ark M‚ ,- ,e- ‘khyk }kjk ^^dpjk çcaèku ij dkuwu^^ 

ij ,d v‚uykbu vkeaf=r okrkZ nh xÃ FkhA 

8-3 Çgnh i[kokM+k lekjksg  8-3 Çgnh i[kokM+k lekjksg  

dk;ZØe dk mn~?kkVu 14 flracj 2021 dks M‚- lkse dqekj ‘kekZ] ,lksfl,V çksQslj] varfj{k vkSj ok;qeaMyh; foKku çHkkx] HkkSfrd 

vuqlaèkku ç;ksx’kkyk] vgenkckn esa fd;kA dk;ZØe ds rgr fofHkUu v‚uykbu çfr;ksfxrk,a tSls fuca/k ys[ku] y?kq dgkuh ys[ku 

vkfn dk vk;kstu fd;k x;kA lekiu lekjksg 26 vDrwcj 2021 dks vk;ksftr fd;k x;k FkkA çks- T;ksfrjatu ,l- js] funs’kd 

,ulhÃ,l,l us lekjksg dk mn~?kkVu fd;k vkSj çfr;ksfxrkvksa ds fotsrkvksa dks iqjLdkj forfjr fd,A 

8- foLrkj xfrfof/k;ka8- foLrkj xfrfof/k;ka

foLrkj xfrfof/k;ka
foLrkj xfrfof/k;ka
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8-4 lrdZrk tkx:drk lIrkg 8-4 lrdZrk tkx:drk lIrkg 

dsanzh; lrdZrk vk;ksx ds ifji= ds vuqlkj] lrdZrk tkx:drk lIrkg fo”k; *Lora= Hkkjr ds 75 lky % fu”Bk ds lkFk 
vkRefuHkZjrk* ds lkFk 26 vDrwcj ls 01 uoacj 2021 ds lkFk euk;k x;k FkkA ,ulhbZ,l,l ds deZpkfj;ksa us 26 vDrwcj 2021 
dks Hkz”Vkpkj eqDr Hkkjr dh –f”Vdks.k ds lkFk ,dtqVrk dks fpfàr djus rFkk lkoZtfud thou esa v[kaMrk ds egRo ij tksj 
nsus gsrq lR;fu”Bk dh ‘kiFk yhA dk;ZØe ds rgr Jh- vkj- lqdslu vkÃih,l] iqfyl vèkh{kd ¼lsokfuo`Ùk½ us 29 vDRkwcj 2021 
dks ^^vkfèkdkfjd thou esa lrdZrk dh vko’;drk vkSj egRo^^ ij ,d v‚uykbu okrkZ nhA

8-5 fo’o fgUnh fnol 8-5 fo’o fgUnh fnol 

fo’o Çgnh fnol 2022 10 tuojh] 2022 dks ,ulhbZ,l,l esa euk;k x;kA M‚- lrh’k lh- f=ikBh] egklfpo] n lkslkbVh v‚Q 
vFkZ lkbafVLV~l] eq[; vfrfFk Fks vkSj mUgksaus ^^Hkkjr dh Hkw&laj{k.k vkSj Hkw&i;ZVu {kerk ¼fLFkfr vkSj Hkfo”; jksMeSi½^^ ij ,d 
Hkk”k.k fn;kA 

8-6 Hkkjr varjjk”Vªh; foKku egksRlo ¼vkbZvkbZ,l,Q½ 20218-6 Hkkjr varjjk”Vªh; foKku egksRlo ¼vkbZvkbZ,l,Q½ 2021

jk”Vªh; i`Foh foKku v/;;u dsUnz us 10&13 fnlacj 2021 ds nkSjku i.kth] xksok esa vk;ksftr *bafM;k baVjus’kuy lkbal QsfLVoy 
¼vkbZvkbZ,l,Q½* ds 7osa laLdj.k esa Hkkx fy;kA ,ulhbZ,l,l us i`Foh foKku ea=ky; ds esxk foKku] çkS|ksfxdh vkSj m|ksx 
,Dliks iSosfy;u esa vuqlaèkku xfrfofèk;ksa ij iksLVj çnÆ’kr fd,A

fo
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kj 
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foLrkj xfrfof/k;ka
foLrkj xfrfof/k;ka

8-7 i`Foh foKku eap  8-7 i`Foh foKku eap  

,ulhbZ,l,l ds i`Foh foKku eap ¼bZ,l,Q½ us 2021&22 ds nkSjku ,ulhbZ,l,l ds oSKkfudksa vkSj vuqla/kkudrkZvksa }kjk i`Foh 

foKku ds fofHkUu fo”k;ksa ij 12 v‚uykbu O;k[;ku vk;ksftr fd,A bl vofèk dh igyh ckr lqJh ÇeVw ,ystscFk t‚tZ] fjlpZ 

Ld‚yj] leqæh HkwfoKku lewg }kjk 09 vçSy 2021 dks ^^dks>hdksM rVh; [kaM] dsjy] ,lMCY;w bafM;k ls iuMqCch Hkwty fuoZgu 

dk vkdyu** fo”k; ij nh xÃ FkhA M‚- euc dqekj nÙkk] vuqlaèkku lg;ksxh] ty foKku lewg us 18 Qjojh] 2022 dks ÞdaVªkÇLVx 

bafM;u ,LVªqvjht dh dkcZu ck;ksft;ksdsfeLVªhÞ ij 2022 dk igyk Hkk”k.k fn;kA M‚- çthr ,] oSKkfud ch] leqæh HkwfoKku 

lewg us 25 Qjojh 2022 dks ^^caxky dh [kkM+h esa volknu dks fu;af=r djus okys dkjd % nf{k.k&if’pe ekulwu vkSj eSykiu 

orZeku xfrfofèk;ksa ds çHkko** ij ,d okrkZ nhA ekpZ 2022 esa] M‚- y{eh ,u- ch-] fjlpZ ,lksfl,V] ok;qeaMyh; foKku lewg us 

^^Hkkjr esa ok;qeaMyh; ,jkslksy ds fyMkj&vkèkkfjr yk{k.khdj.k** ij ,d okrkZ nh vkSj M‚- ch- in~ek jko] oSKkfud lh] Bksl i`Foh 

vuqlaèkku lewg us ^^Hkkjrh LVs’ku] vaVkdZfVdk esa Hkwdaih; osèk’kkyk & ,ulhbZ,l,l vaVkdZfVdk vfHk;ku dk voyksdu^^ ij ,d 

laf{kIr çLrqfr çnku dhA M‚- fcfou ft;ks t‚tZ] oSKkfud ch] Bksl i`Foh vuqlaèkku lewg us 18 ekpZ 2022 dks ÞFkkj jsfxLrku esa 

¶yqfo;ks&,vksfy;u xfrdhÞ ij ,d okrkZ nhA
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9- LVkQ fooj.k9- LVkQ fooj.k LVkQ
 fooj.k

LVkQ
 fooj.k9-1  funs’kd dk dk;kZy; 9-1  funs’kd dk dk;kZy; 

M‚- T;ksfrjatu ,l- js funs’kd

MkW- Mh ,l- lqjs’k ckcw oSKkfud & ,Q vkSj      
izeq[k] MhVhlh

Jherh ftfurk ek/kou leUOk;d xzsM 3

Jh ,l- vkj- mf..kÑ”.ku oSKkfud lgk;d xzsM ,

Jherh Vh- jse.kh	 ,eVh,l

Jh vkj- fcuq dqekj	 ,eVh,l

9-2 Bksl i`Foh vuqla/kku lewg 9-2 Bksl i`Foh vuqla/kku lewg 

M‚- T;ksfrjatu ,l- js izeq[k ¼vfrfjDr izHkkj½

MkW- VkWelu ts- dYyqdye oSKkfud & bZ vkSj          
mi çeq[k 

MkW- panz izdk’k nqcs oSKkfud & lh

MkW- ch- in~ek jko oSKkfud & lh

MkW- uhykatuk ljdkj oSKkfud & lh

MkW- dqekj cVqd tks’kh oSKkfud & lh

Jh vdkZ jkW; oSKkfud & lh

MkW- fcfou ft;ks tkWtZ oSKkfud & ch
¼01-10-2021 ls½

Jh ,u- fu’kkar oSKkfud lgk;d xzsM ch

Jherh th- y{eh oSKkfud lgk;d xzsM ,

Jh Ñ”.kk >k oSKkfud lgk;d xzsM ,

Jh- ds ,Ynksl rdfuf’k;u xzsM ch

9-3 HkwiVy xfrdh lewg  9-3 HkwiVy xfrdh lewg  

MkW- oh- uandqekj oSKkfud & th vkSj izeq[k

Jh rVhdksaMk lqjs’k dqekj oSKkfud & lh

lqJh vYdk xksaM oSKkfud & lh

Jh ,l- f’kofiz;k oSKkfud lgk;d xzsM ,

9-4 ty foKku lewg 9-4 ty foKku lewg 

MkW- Mh- iùyky oSKkfud & th vkSj izeq[k

MkW- ,- Ñ”.kdqekj oSKkfud & Mh

Jh jtr dqekj ‘kekZ oSKkfud & lh

MkW+ ds- Jhyk’k oSKkfud & lh

Jh izlsuthr nkl oSKkfud & lh

9-5 tSo&Hkw&jlk;u lewg 9-5 tSo&Hkw&jlk;u lewg 

MkW- ds- ek;k oSKkfud & ,Q vkSj izeq[k

MkW- ds- vuwi Ñ”.ku oSKkfud & bZ

Jh cfMesyk misUnzk oSKkfud & lh

MkW- ,l- dkfyjkt oSKkfud & lh

Jherh Vh- ,e- fyth oSKkfud lgk;d xzsM&ch

lqJh ih- oh- fofurk oSKkfud lgk;d xzsM&,

9-6  leqnzh HkwfoKku lewg 9-6  leqnzh HkwfoKku lewg 

MkW- ,y- ‘khyk uk;j oSKkfud & th vkSj izeq[k

MkW- Mh- ,l- lqjs’k ckcw oSKkfud & ,Q

MkW- jsth Jhfuokl oSKkfud & Mh

MkW- jes’k ekfMiYyh oSKkfud & lh

M‚- ,- çthr oSKkfud&ch
¼01-09-2021 ls½

M‚- vthr dqekj csgjk oSKkfud&ch 
¼02-09-2021 ls½

Jh- ,l- ,l- lyt oSKkfud lgk;d] xzsM&ch

Jh ,e- ds- jQhd oSKkfud lgk;d xzsM&ch

Jh- ,e- ds- Jhjkt oSKkfud lgk;d xzsM&ch

Jh f’kcw ‘k’kh oSKkfud lgk;d xzsM&,

Jh  ,u- JhftRr oSKkfud lgk;d xzsM&,
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.k 9-7  ok;qeaMyh; foKku lewg 9-7  ok;qeaMyh; foKku lewg 

MkW- Mh- iùyky oSKkfud &th vkSj izeq[k  
¼vfrfjDr çHkkj½

MkW- bZ- ,- js’eh oSKkfud&Mh  vkSj mi çeq[k

Jh /keZnkl t’k oSKkfud & lh

MkW- lh- ds- mf..kÑ”.ku oSKkfud & lh

Jherh furk lqdqekj oSKkfud lgk;d xzsM&ch

9-8 dsanzh; HkwfoKku ç;ksx’kkyk9-8 dsanzh; HkwfoKku ç;ksx’kkyk

MkW- jsth Jhfuokl oSKkfud & Mh  ,oa leUo;d 

Jh- ,l- ,l- lyt oSKkfud lgk;d xzsM&ch

Jh ih- ch- fofcu oSKkfud lgk;d xzsM&ch

Jh ,e- ds- jQhd oSKkfud lgk;d xzsM&ch

Jherh ,e- fyUlh lq/kkdju oSKkfud lgk;d xzsM&,

9-9 iqLrdky;9-9 iqLrdky;
  
MkW- Mh- ,l- lqjs’k ckcw oSKkfud & ,Q ,oa leUo;d

Jherh ds- js’ek oSKkfud lgk;d xzsM&ch

9-10 iz’kklu9-10 iz’kklu

Jh- Mh- ih- ekjsV ofj”B izca/kd

Jh ,- lth izca/kd

Jh- ,e- e/kq ek/kou mi izca/kd 

Jherh vkj- t;k mi izca/kd 

Jherh th- yko.;k mi izca/kd 

Jherh banq tuknZuu oSKkfud lgk;d xzsM ch

Jh- ih- jkts’k dk;Zikyd

Jherh ih- lh- jklh dk;Zikyd

Jherh Qseh vkj- Jhfuoklu dk;Zikyd

Jherh fLerk fot;u dk;Zikyd

Jherh Mh- f’kEyk dfu”B dk;Zikyd

Jh- ih- ,p- f’kukt dfu”B dk;Zikyd

Jherh ds- ,l- vatw dfu”B dk;Zikyd

Jherh oh- lftrk dqekjh dfu”B dk;Zikyd

Jherh lhtk fot;u dfu”B dk;Zikyd

Jh ,e- ds- vkn’kZ rduhf’k;u xzsM , 

Jh- ih- llhanzu uk;j ,eVh,l ¼31-05-2021 rd½

Jh- ih- ,l- vuwi ,eVh,l

Jherh ih- ,l- fnO;k ,eVh,l

Jh- ds- lq/khj dqekj ,eVh,l

Jh ,e- vkj- eq#du ,eVh,l

9-11 lsokfuo`fÙk 9-11 lsokfuo`fÙk 

Jh- ih- llhanzu uk;jJh- ih- llhanzu uk;j
,eVh,l,eVh,l

laink ç’kklu vkSj çcaèkulaink ç’kklu vkSj çcaèku
31 eÃ 2021 dks lsokfuo`Ùk31 eÃ 2021 dks lsokfuo`Ùk

9-12  ubZ fu;qfDr;ka9-12  ubZ fu;qfDr;ka

M‚- ,- çkftrM‚- ,- çkftr
oSKkfud&ch

leqæh HkwfoKku lewg

M‚ vthr dqekj csgjkM‚ vthr dqekj csgjk
oSKkfud&ch

leqæh HkwfoKku lewg

M‚- fcfou ft;ks t‚tZM‚- fcfou ft;ks t‚tZ
oSKkfud&ch  
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jk”Vªh; i`Foh foKku v/;;u dsUnz   jk”Vªh; i`Foh foKku v/;;u dsUnz   
¼i`Foh foKku ea=ky;] Hkkjr ljdkj½ ¼i`Foh foKku ea=ky;] Hkkjr ljdkj½ 

vkDdqye] fr#ouariqjevkDdqye] fr#ouariqje

2021&2022 dh vofèk ds fy, 2021&2022 dh vofèk ds fy, 

ys[kk ijh{kkys[kk ijh{kk

  

, ts eksgu ,aM ,lksfl,V~l , ts eksgu ,aM ,lksfl,V~l 
pkVZMZ vdkmaVsaVpkVZMZ vdkmaVsaV
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